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Water Quality & Hydrology Group 
LANL/MSK497 
Los Alamos, New Mexico 87545 

RE: Request for Additional Information, DP-1132, II 

Los Alamos National Laboratory, Radioactive Liquid 
' 

aste Treatment Facility 

Dear Mr. Rae: 

The New Mexico Environment Department (NMED) received a ground water discharge permit 
application from Los Alamos National Laboratory on August 19, 1996 for the above referenced 
facility. The application proposes the discharge of up to 41,770 gallons per day of industrial 
wastewater from the TA-50 Radioactive Liquid Waste Treatment Facility (RLWTF). 

NMED has reviewed the application in accordance with the New Mexico Water Quality Control 
Commission Regulations (20.6.2 NMAC). The following additional information is necessary, 
pursuant to Section 20.6.2.3106 NMAC, in order for NMED to complete its technical evaluation 
of the application: a closure plan. 

Pursuant to Section 20.6.2.3107 NMAC, the discharge plan must include a closure plan to 
prevent the exceedence of standards of Section 20.6.2.3103 NMAC or the presence of a toxic 
pollutant in ground water after the cessation of operation. This plan must provide a description of 
closure measures, maintenance and monitoring plans, post-closure maintenance and monitoring 
plans, and other measures necessary to prevent and/or abate such contamination. 

NMED requires the closure plan must at a minimum include the following: 

1. The collection system shall be decontaminated and removed or plugged so that a 
discharge to the RLWTF can no longer occur. 
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2. Liquids and solids shall be removed from all piping, tanks, and treatment units and 
disposed in accordance with all local, state, and federal regulations. 

3. All piping, tanks, and treatment units shall be decontaminated and removed from the site. 

4. In the event that evidence oflealcage from piping, tanks, or treatment units is discovered 
during closure activities, Los Alamos National Laboratory shall initiate the notifications 
and corrective actions as required in Section 20.6.2.1203 NMAC. 

5. Los Alamos National Laboratory shall continue ground water monitoring for a minimum 
of five years after closure to confirm the absences of ground water contaffiination. If 
monitoring results indicate that Section 20.6.2.3103 NMAC ground water standards are 
being exceeded, Los Alamos National Laboraory shall collect a confirmatory sample 
from the monitoring well(s) within 15 days to confirm the initial sampling results. 
Within 30 days of confirmation of ground water contamination, Los Alamos National 
Laboratory shall submit a plan to the NMED to abate water pollution with includes a site 
investigation to define the source, nature, and extent of contamination; a proposed 
abatement option; and a schedule for its implementations. The site investigation and 
abatement option shall be consistent with the requirements and provisions of Sections 
20.6.2.4101, 4103, 4106, 4107, and 4112 NMAC. Los Alamos National Laboratory shall 
implement the abatement plan within 30 days after NMED approval. 

I 

6. Following notification from NMED that post-closure monitoring may cease, the 
permittee shall plug and abandon the monitoring wells in accordance with NMED 
Monitoring Well Construction and Abandonment Guidelines dated June 6, 2000 (copy 
enclosed), unless the monitoring wells are required under another regulatory program. 

7. When all post-closure requirements have been met, Los Alamos National Laboratory may 
request to terminate the Discharge Permit, DP-1132. 

Please submit the closure plan by Friday, September 3, 2004. Your cooperation is appreciated. If 
you have any questions, you may reach me at (505) 827-0072, or Christina Kelso with the 
Ground Water Pollution Prevention Section at (505) 827-2782. 

Sincerely, 

George Schuman, Program Manager 
Ground Water Pollution Prevention Section 

GS/CK: ck 
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Enc: NMED Monitoring Well Construction and Abandonment Guidelines dated June 6, 2000 
Water Quality Control Commission Regulations 20.6.2 NMAC 

Cc: Ralph Erickson, Manager, Office of Los Alamos Site Operations, National Nuclear 
Security Administration, U.S. Department of Energy, 528 35th Street, 
Los Alamos, NM 87544 (with enclosures) 

Bob Beers, Water Quality and Hydrology Group, Risk Reduction & Environmental 
Stewardship Division, Los Alamos National Laboratory, MS K497, Los Alamos, 
NM 87545 (with enclosures) 

Dennis McLain, Facility Manager/Group Leader, Waste Facility Management Group, 
Facility & Waste Operations Division, Los Alamos National Laboratory, 
MS J593, Los Alamos, NM 87545 (with enclosures) 
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Christina Kelso 

From: Robert Beers [bbeers@lanl.gov] 

Sent: Friday, August 27, 2004 3:46 PM 

To: Christina Kelso 

Subject: DP-1132 Draft Closure Plan 

Christina--

Per our conversation, attached is a draft closure plan for your review. As you recommended, it's very 
basic!. Please let me know what you think. 

Thanks. 

Bob 

8/30/2004 : 0?!=ai1 



DRAFT 
Closure Plan 

Radioactive Liquid Waste Treatment Facility 
DP-1132 

-, 

The following conditions shall be satisfied upon closure of the RLWTF: 

1. All components of the RLWTF's collection system will be removed, 
decontaminated, and disposed of in accordance with applicable local, state, and 
federal regulations. All drains and wastewater piping connected to the RL WTF 
that are not removed will be plugged so that discharges to the RL WTF can no 
longer occur. 

2. All untreated and treated liquids and solids will be removed from the RLWTF's 
piping, tanks, treatment units, and containers and disposed of in accordance with 
all applicable local, state, and federal regulations . 

3. All piping, tanks, and treatment units associated with the RL WTF will be 
decontaminated, removed from the site, and disposed of in accordance with 
applicable local, state, and federal regulations. 

4. In the event that evidence of leakage from piping, tanks, or treatment units is 
discovered during closure activities, the Laboratory will initiate the notifications 
and corrective actions as required in Section 20.6.2.1203 NMAC. 

5. The Laboratory will continue ground water monitoring for a minimum of five 
years after closure to confirm the absence of ground water contamination. If 
monitoring results indicate that Section 20.6.2.3103 NMAC ground water 
standards are being exceeded then the Laboratory will collect confirmation 
samples from the monitoring well( s) within 15 days of the initial sampling. 
Within 30 days of confirmation of ground water contamination, the Laboratory 
will submit to the NMED for their approval (1) an investigation plan to define the 
source, nature, and extent of contamination, (2) a proposed abatement option, and 
(3) an implementation schedule. 

6. At the NMED's direction, the Laboratory will plug and abandon (P&A) all 
monitoring wells associated with DP-1132 in accordance with NMED guidelines 
unless the wells are required for other regulatory programs. 

7. The Laboratory will request termination ofDP-1132 when all post-closure 
requirements have been satisfied. 

------------End of Closure Plan-----------------------------------------------------------------------
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Christina Kelso 

From: Christina Kelso [christina_kelso@nmenv.state.nm.us] 

Sent: Monday, August 30, 2004 8:48 AM 

To: Robert Beers 

Subject: RE: DP-1132 Draft Closure Plan 

Bob , 

The draft closure plan looks fine . Please send it to us officially. Thank you. 

Christina 

Christina Kelso 
Environmental Scientist 
New Mexico Environment Department 
Ground Water Quality Bureau 
P.O. Box 26110 - Runnels Building 
Santa Fe, NM 87502 
Phone: (505) 827-2782 
Fax: (505) 287-2965 
Email: christina_kelso@nmenv.state.nm.us 

-----Original Message-----
From: Robert Beers [mailto:bbeers@lanl.gov] 
Sent: Friday, August 27, 2004 3:46 PM 
To: Christina Kelso 
Subject: DP-1132 Draft Closure Plan 

Christina--

Page 1of1 

Per our conversation, attached is a draft closure plan for your review. As you recommended, 
it's very basic!. Please let me know what you think. 

Thanks. 

Bob 

8/30/2004 :i7il?~44 
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Risk Reduction & Environmental Stewardship Division 
P.O. Box 1663, Mail Stop J591 
Los Alamos, New Mexico 87545 
(505) 667-2211/FAX: (505) 665-8190 

Mr. George Schuman, Program Manager 
Ground Water Pollution Prevention Section 
Ground Water Quality Bureau 
New Mexico Environment Department 
Harold Runnels Building, Rm. N2250 
1190 St. Francis Drive 
P.O. Box 26110 
Santa Fe, New Mexico 87502 

RECEIVFD 

SEP 0 8 2004 

) 

Date: August 30, 2004 
Refer To: RRES-DO: 04-117 

\'.<EC' 
S£f' {' ~ ~ ,I~ 

SUBJECT: REQUEST FOR ADDITIONAL INFORMATION, DP-1132, RADIOACTIVE 
LIQUID WASTE TREATMENT FACILITY 

Dear Mr. Schuman: 

Los Alamos National Laboratory is in receipt of your August 18, 2004, letter requesting a closure 
plan for the Radioactive Liquid Waste Treatment Facility's (RLWTF) ground water discharge . 
permit application (DP-1132). In accordance with your request, a closure plan has been enclosed. 
This plan was prepared in coordination with your staff (personal communications, Ms. Christina 
Kelso, NMED-Ground Water Quality Bureau) and the guidance provided by your request letter. 

Please note that currently the Laboratory has no plans to discontinue operation of the RLWTF. 
Radioactive liquid wastewater treatment is critical for executing the Laboratory's mission. While 
extensive treatment unit upgrades have been made over the past 5 years, the majority of the 
RLWTF was constructed over 40 years ago. This year the Laboratory initiated an RLWTF 
Upgrade Project to ensure that this critical capability is present for vital national security programs 
over the next 40 years. 

Please contact Bob Beers at (505) 667-7969 if you would like additional information regarding this 
closure plan. 

Sincerely, 

Vi~~Jfwtr~ 
Beverly A. Ramsey 
Division Leader 
Risk Reduction & Environmental Stewardship 

An Equal Opportunity Employer I Operated by the University of California for DOE/NNSA 
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Mr. George Schuman 
RRES-DO: 04-117 
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Enclosure: a/s 
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Cy: M. Leavitt, NMED/SWQB, Santa Fe, NM, w/enc. 
C. Voorhees, NMED/DOE/OB, Santa Fe, NM, w/enc. 
R. Ford-Schmid, NMED/DOE/OB, Santa Fe, NM, w/enc. 
J. Vozella, NNSA/LASO, w/enc., MS A316 
G. Turner, NNSA/LASO, w/enc., MS A316 
M. Johansen, NNSA/LASO, w/enc., MS A316 
S. Gibbs, ADO, w/enc., MS Al 04 
T. Stanford, FWO-DO, w/enc. , MS K492 
D. McLain, FWO-WFM, w/enc., MS J593 
R. Alexander, FWO-WFM, w/enc., MS J593 
D. Moss, FWO-WFM, w/enc., MS E518 
K. Hargis, RRES-DO, w/enc., MS J591 
T. George, RRES-DO, w/enc., MS J591 
D. Stavert, RRES-EP, w/enc., MS J591 
C. Nylander, RRES-GP, w/enc., MS M992 
S. Rae, RRES-WQH, w/enc., MS K497 
D. Rogers, RRES-WQH, w/enc., MS K497 
B. Beers, RRES-WQH, w/enc., MS K497 
M. Saladen, RRES-WQH, w/enc., MS K497 
RRES-WQH File (04-172), w/enc., MS K497 
RRES-DO Files, w/enc., MS J591 
Il\.1-5 , w/enc. , MS Al50 

) 

An Equal Opportunity Employer I Operated by the University of California for DOE/NNSA 

August 30, 2004 
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Closure Plan 
Los Alamos National Laboratory 

Radioactive Liquid Waste Treatment Facility 
Ground Water Discharge Plan Application, DP-1132 

The following conditions shall be satisfied upon closure of the RLWTF: 

1. All components of the RLWTF's collection system will be removed, 
decontaminated, and disposed of in accordance with applicable local, state, and 
federal regulations. All drains and wastewater piping connected to the RL WTF 
that are not removed will be plugged so that discharges to the RL WTF can no 
longer occur. 

2. All untreated and treated liquids and solids will be removed from the RL WTF' s 
piping, tanks, treatment units, and containyrs and disposed of in accordance with 
all applicable local, state, and federal regulations. 

3. All piping, tanks, and treatment units associated with the RL WTF will be 
decommissioned, decontaminated, and disposed of or closed-in-place in 
accordance with an approved Department of Energy (DOE) closure plan and with 
applicable local, state, and federal regulations. 

4. In the event that evidence ofleakage from piping, tanks, or treatment units is 
discovered during closure activities, the Laboratory will notify NMED and initiate 
any necessary corrective actions. 

5. The Laboratory will continue ground water monitoring for a minimum of five 
years after closure to confirm the absence of ground water contamination. If 
monitoring results indicate that 20.6.2.3103 NMAC ground water standards are 
being exceeded then the Laboratory will collect confirmation samples from the 
monitoring well(s) within 15 days ofreceipt of validated sample results. Within 
30 days of confirmation of ground water contamination, the Laboratory will 
submit a plan to the NMED to (1) investigate the source, nature, and extent of 
contamination, (2) propose abatement measures, and (3) establish an 
implementation schedule for the abatement. 

6. At the NMED's direction, the Laboratory will plug and abandon (P&A) all 
monitoring wells associated with DP-1132 in accordance with NMED guidelines 
unless the wells are required for other regulatory programs. 

7. The Laboratory will request termination ofDP-1132 when all post-closure 
requirements have been satisfied. 

----------------------------------------End of Closure Plan-----------------------------------------
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RE: Request for Additional Information, DP-1132, Los Alamos National Laboratory 

Dear Mr. Beers: 

The New Mexico Environment Department (NMED) received a ground water discharge permit 
application from you on August 19, 1996 for the above referenced facility. The application 
proposes the discharge of up to 41,770 gallons per day of industrial wastewater from the TA-50 
Radioactive Liquid Waste Treatment Facility (RLWTF). 

NMED has reviewed the application in accordance with the New Mexico Water Quality Control 
Commission Regulations (20.6.2 NMAC). The following additional information is necessary, 
pursuant to Section 20.6.2.3106 NMAC, in order for NMED to complete its technical evaluation 
of the application: 

1. A list of every technical area discharging into TA-50 RL WTF. 

2. A list of all discharged constituents from each technical area supplying waste to TA-50 
RLWTF. 

3. Protocol for removal and disposal of solids that are produced during the waste treatment 
process at TA-50 RLWTF. 

4. Diagram and narrative of most current wastewater treatment process from the point of entry 
to the point of discharge. 
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Bob Beers, DP-1132 
11 /3/04 
page 2 

Please submit the requested information within 30 days of the date ofthis letter. Your 
cooperation is appreciated. If you have any questions, you may reach me at (505) 827-0078. 

Sincerely, 

[JYy_·_ 
Christopher Vick 
Environmental Scientist/Hydrologist 
Ground Water Pollution Prevention Section 
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NMED Tour of the TA-50 RLWTF 
Photos Taken by Chris Vick, NMED-GWQB 
November 19, 2004 
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NMED Tour of the TA-50 RLWTF 
Photos Taken by Chris Vick, NMED-GWQB 
November 19, 2004 

Figure 3. Older Control Panel. 
f ~ 
1 ~ 
·~ 
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NMED Tour of the TA-50 RLWTF 
Photos Taken by Chris Vick, NMED-GWQB 
November 19, 2004 
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NMED Tour of the T A-50 RL WTF 
Photos Taken by Chris Vick, NMED-GWQB 
November 19, 2004 
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NMED Tour of the TA-50 RLWTF 
Photos Taken by Chris Vick, NMED-GWQB 
November 19, 2004 
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NMED Tour of the TA-50 RLWTF 
Photos Taken by Chris Vick, NMED-GWQB 
November 19, 2004 
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NMED Tour of the T A-50 RL WTF 
Photos Taken by Chris Vick, NMED-GWQB 
November 19, 2004 
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NMED Tour of the T A-50 RL WTF 
Photos Taken by Chris Vick, NMED-GWQB 
November 19, 2004 
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NMED Tour of the TA-50 RLWTF 
Photos Taken by Chris Vick, NMED-GWQB 
November 19, 2004 
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NMED Tour of the TA-50 RLWTF 
Photos Taken by Chris Vick, NMED-GWQB 
November 19, 2004 

Fi ure 20. Storage Shed. 
---~~~~~~~-
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NMED Tour of the TA-50 RLWTF 
Photos Taken by Chris Vick, NMED-GWQB 
November 19, 2004 

Figure 21. Evaporator Cooling Towers. 
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NMED Tour of the TA-50 RLWTF 
Photos Taken by Chris Vick, NMED-GWQB 
November 19, 2004 
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NMED Tour of the T A-50 RL WTF 
Photos Taken by Chris Vick, NMED-GWQB 
November 19, 2004 

Figure 25. Waste Containers. 
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NMED Tour of the TA-50 RLWTF 
Photos Taken by Chris Vick, NMED-GWQB 
November 19, 2004 
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NMED Tour of the TA-50 RLWTF 
Photos Taken by Chris Vick, NMED-GWQB 
November 19, 2004 

Fi ure 29. Soil Contamination Area Si n at NPDES Outfall 051. 
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NMED Tour of the TA-50 RLWTF 
Photos Taken by Chris Vick, NMED-GWQB 
November 19, 2004 
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NMED Tour of the T A-50 RL WTF 
Photos Taken by Chris Vick, NMED-GWQB 
November 19, 2004 

----------------------------------------------End of Figures--------------------------------------------
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NATIONA i l AB ORATORY 

Environmental Stewardship Division 
Water Quality & Hydrology Group (ENV-WQH) 
P.O. Box 1663, Mail Stop K497 
Los Alamos, New Mexico 87545 
(505) 667-7969!FAX: (505) 665-9344 

Mr. Christopher F. Vick 
Ground Water Pollution Prevention Section 
Ground Water Quality Bureau 
New Mexico Environment Department 
1190 St. Francis Drive 
P.O. Box 26110 
Santa Fe, New Mexico 87502-6110 

JAN 2 8 2005 

Date: January 25, 2005 
Refer To: ENV-WQH: 05-018 

SUBJECT: TA-50 RADIOACTIVE LIQUID WASTE TREATMENT FACILITY, 
GROUND WATER DISCHARGE PLAN (DP-1132) QUARTERLY REPORT, 
FOURTH QUARTER 2004 

Dear Mr. Vick: 

This letter is intended to serve as Los Alamos National Laboratory's quarterly Ground Water 
Discharge Plan (DP-1132) Report for the TA-50 Radioactive Liquid Waste Treatment Facility 
(RLWTF) for the 4th quarter (October, November, and December) of2004. Since the 1st quarter of 
1999, Los Alamos National Laboratory has provided your agency with voluntary quarterly reports 
containing analytical results from effluent and ground water monitoring. 

Mortandad Canyon Alluvial Ground Water Monitoring Results 
Table 1.0 presents the analytical results from sampling conducted at four Mortandad Canyon 
alluvial monitoring wells during the 4th quarter of 2004. All of the analytical results from MC0-3, 
MC0-4B, MC0-6, and MC0-7 were below New Mexico Water Quality Control Commission (NM 
WQCC) Regulation 3103 standards for nitrate-nitrogen (N03-N), fluoride (F), and total dissolved 
solids (TDS). 

RL WTF Effluent Monitoring Results 
Table 2.0 presents the analytical results from weekly composite sampling of the RLWTF's 
effluent. The final weekly composite (FWC) samples are flow-proportioned composite samples 
prepared from each tank of effluent generated by the RL WTF during a 7-day period. Samples are 
submitted to General Engineering Laboratories (GEL), Charleston, SC, for analysis. None of the 
sample results from the 4th quarter exceeded the NM WQCC Regulation 3103 standards for N03-

N, F, and TDS. 

The Vl/orld\ Greate~t Scicnc.c Protecti ng Arn cnca 

An Equal Opportunity Employer I Operated by the University of California for DOEINNSA 
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Mr. Christopher F. Vick 
ENV-WQH: 05-018 

-2- January 25, 2005 

Table 3.0 presents the final monthly composite (FMC) sample results for nitrate-N and perchlorate 
for the 4th quarter of2004. The FMC samples are flow-proportioned composite samples prepared 
from each tank of effluent generated by the RL WTF during the month. Analysis is by the TA-50 
RLWTF analytical laboratory. None of the sample results from the 4th quarter exceeded the NM 
WQCC Regulation 3103 standard forN03-N. 

Please contact me at (505) 667-7969 if you would like additional information regarding this 
quarterly report. 

Sincerely, 

Bob Beers 
Water Quality & Hydrology Group 

BB/tml 

Cy: M. Leavitt, NMED/SWQB, Santa Fe, NM 
R. Ford-Schmid, NMED/DOE/OB, Santa Fe, NM 
S. Yanicek, NMED/DOE/OB. MS J993 
M. Johansen, NNSA/LASO, MS A316 
G. Turner, NNSA/LASO, MS A316 
B. Stine, ADTS, MS A104 
D. Mclain, NWO-WFM, MS J593 
R. Alexander, NWO-WFM, MS E518 
D. Moss, NWO-WFM, MS E518 
P. Worland, NWO-WFM, MS E518 
K. Hargis, ENV-DO, MS J591 
D. Stavert, ENV-DO, MS J591 
T. George, ENV-DO, MS J591 
C. Nylander, ENV-GP, MS M992 
S. Rae, ENV-WQH, MS K497 
D. Rogers, ENV-WQH, MS K497 
M. Saladen, ENV-WQH, MS K497 
ENV-WQH File, MS K497 
IM-5, MS A150 

The World\ Grc ates.-t Science Protecting Arn cric a 
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Radioactive Liquid Waste Treatment Facility 
Ground Water Discharge Plan (DP-1132) Quarterly Report 
4th Quarter, 2004 

Table 1.0. Mortandad Canyon Alluvial Monitoring Well Sampling, Analytical Results, 4th Quarter, 2004. 

Perchlorate by Perchlorate by N03+N02-N 
Sampling Location Sample Date LC/MS/MS2 (ug/L) IC3 (ug/L) 

MC0-3 10/28/2004 1.36 <4.00 

MC0-48 I 0/28/2004 22.8 22.4 

MC0-6 10/28/2004 31.1 28.6 

MC0-7 I 0/28/2004 76.4 70.2 

NM WQCC 3103 Ground 
Water Standards (m~IL) 

Notes: 
1The NMWQCC Regulation 3103 Ground Water Standard is for NOrN . 
2LC/MS/MS means perchlorate analysis by Liquid Chromatography/Mass Spectrometry/Mass Spectrometry. 
3 IC means the EPA Method 314, perchlorate ana lysis by Ion Chromatography. 

J indicates an estimated value. The result was less than the reporting limit, but greater than the detection limit. 

All analyses by General Engineering Laboratories , Charleston, SC. 

All samples filtered with the exception of perchlorate. 

Los Alamos 
National Laboratory 

(mg/L) 

0.62 
1.58 
2.05 
3.96 

101 

TKN NH3-N 
(mg/L) (mg/L) 

0.13 <0.016 
0.14 <0.016 
0.17 <0.016 
0.25 <0.016 

TDS F 
(mg/L) (mg/L) 

218 0.53 
311 0.97 
361 1.10 
316 l.33 

/000 1.6 

1/18/2005 
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Radioactive Liquid Waste Treatment Facility 
Ground Water Discharge Plan (DP-1132) Quarterly Report 
4th Quarter, 2004 

Table 2.0. RLWTF Final Weekly Composite (FWC) Effluent Sampling, Analytical Results, 4th Quarter, 2004. 

--· " . 

Monitoring Period Sample Composite Date 

September, 2004 9/20/2004 

9/27/2004 

October, 2004 10/4/2004 

10/12/2004 

10/18/2004 

10/25/2004 

November, 2004 111112004 

1117/2004 

11/22/2004 

11129/2004 

December, 2004 12/6/2004 

12/ 12/2004 

12/20/2004 

12/20/04 -dupe 

4th Quarter 2004 Averages (mg/L)3 

NM WQCC 3103. Ground Water Standards (mg/L) 

Notes: 
1 Analysis by General Engineering Laboratories, Inc., Charleston, SC 
2The NM WQCC Regulation 3103 Ground Water Standard is for nitrate (N03-N). 
34th quarter averages include results from September 2004. 

H means that the hold-time was exceeded. 

Los Alamos 
National Laboratory 

' RLWTF FWC Results (mg/L) . ' 

N03+N02-N1 (mg/L) Fluoride1 (m2/L) 

1.36 0.17 

1.71 0.17 

2.34 0.17 

3.31 0.15 

3.09 0.17 

2.29 0.20 

2.43 0.27 

2.15 0.20 

7.76 0.10 

7.78 0.11 

8.57 0.12 

7.05 0.14 

6.85 0.13 

6.08 0.13 

4.4 0.16 

10 2 1.6 
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Table 3.0. RLWTF Final Monthly Composite (FMC) Effluent Sampling, Analytical Results, 4th Quarter, 2004. 

' 
Monitorine: Period II .. 

October, 2004 

November, 2004 

December, 2004 

NM WQCC 3103. Ground Water Standards (mg/L) 

Notes: 
1 Analyses by the Laboratory's T A-50 RL WTF analytical laboratory. 

Los Alamos 
National Laboratory 

~ RLWTF FMC Results1 

N03-N (me:/L) Perchlorate by IC (ue:/L) 

1.46 0 +/- 1 

6.4 0 +/- l 

7.2 0 +/- l 

10 NA 

1/25/2005 





/, J'' - /_,:' l !· 
:~~-"). ~.[.l (/ ic / ~• }'1' > ,.' '!,:I ,,, /? 

' 
0?-0{(2 {)(; 

STATE OF NEW MEXICO 
ENVIRONMENT DEPARTMENT 

IN THE MATTER OF: 

THE UNITED STATES DEPARTMENT ) 
OF ENERGY AND THE REGENTS OF THE) 
UNIVERSITY OF CALIFORNIA ) 

) 
) 
) 

LOS ALAMOS NATIONAL LABORATORY) 
LOS ALAMOS COUNTY, NEW MEXICO, ) 

) 
RESPONDENTS. ) 

COMPLIANCE ORDER 
ON CONSENT 

PROCEEDING UNDER 
THE NEW MEXICO 
HAZARDOUS WASTE 
ACT§ 74-4-10 AND THE 
NEW MEXICO SOLID 
WASTE ACT§ 74-9-36(D) 

MARCH 1, 2005 





NMEDILANL Order on Consent 

LIST OF TABLES .................................................................................................................... xvi 

LIST OF ACRONYMS .......................................................................................................... xvii 

I. INTRODUCTION ................................................................................................................ 1 

II. FINDINGS OF FACT AND CONCLUSIONS OF LAW ............................................. 3 

II.A FINDINGS OF FACT ...................................................................................................... 3 
II.A. I The Parties ................................................................................................................. 3 
II.A.2 The Facility ................................................................................................................ 3 
II.A.3 Facility Operations ..................................................................................................... 4 
II.A.4 Waste Management .................................................................................................... 4 
II.A.5 Releases of Contaminants .......................................................................................... 5 
11.A.6 Regulatory History of the Facility ............................................................................. 5 
II .A. 7 Procedural History of Consent Order ........................................................................ 7 

11.B CONCLUSIONS OF LAW ............................................................................................. 8 

III. GENERAL PROVISIONS ........................................................................................... 10 

III.A PURPOSES AND SCOPE OF CONSENT ORDER .............................................. 10 

111.B DEFINITIONS ........................................................................................................... 11 

111.C HEADINGS ................................................................................................................ 15 

111.D JURISDICTION ........................................................................................................ 15 

111.E TERM OF CONSENT ORDER ............................................................................... 15 
III.E.1 Effective Date .......................................................................................................... 15 
III.E.2 Termination Date ..................................................................................................... 15 

111.F BINDING EFFECT ................................................................................................... 16 

111.G STIPULATED PENALTIES .................................................................................... 17 
III.G.1 Submittals Subject to Stipulated Penalties ............................................................... 17 
III.G.2 Process and Notice ................................................................................................... 17 
III.G.3 Stipulated Penalty Amounts ..................................................................................... 18 
III.G.4 Revisions to Specifications or Schedules ................................................................ 18 
III.G.5 Procedure for Payment ............................................................................................. 18 
III.G.6 Interest ..................................................................................................................... 19 
III.G.7 Reservation .............................................................................................................. 19 

111.H FORCE MAJEURE ................................................................................................... 19 
III.H.1 General ..................................................................................................................... 19 

Page i March 1, 2005 



III.H.2 
III.H.3 

NMEDILANL Order on Consent 

Examples of Force Majeure ..................................................................................... 19 
Procedure for Claiming Force Majeure ................................................................... 20 

III.I DISPUTE RESOLUTION ............................................................................................. 20 
III.I. l Informal Negotiations .............................................................................................. 20 
III.I.2 Tier 1 Negotiations .................................................................................................. 21 
III.I.3 Tier 2 Negotiations .................................................................................................. 21 
III.1.4 Tier 3 Negotiations .................................................................................................. 21 
III.1.5 Other Remedies ........................................................................................................ 21 
III.I.6 Extension of Deadlines ............................................................................................ 22 

llI.J MODIFICATION .......................................................................................................... 22 
III.J .1 Procedures for Modifying Provisions of the Consent Order ................................... 22 
111.J.2 Provisions Governing Extensions of Time .............................................................. 22 

III.K COMPLIANCE WITH APPLICABLE LAWS ...................................................... 22 
111.K.1 General ..................................................................................................................... 22 
III.K.2 Atomic Energy Act .................................................................................................. 23 
llI.K.3 Anti-Deficiency Act. ................................................................................................ 23 

III.L NOTICE TO PARTIES ............................................................................................. 23 

III.M WORK PLANS AND OTHER DELIVERABLE DOCUMENTS ........................ 24 
III.M. l Submittal of Work Plans .......................................................................................... 24 
111.M.2 Review, Revision, and Approval of Work Plans and Other Deliverable Documents 

25 

111.N OFFSITE ACCESS .................................................................................................... 25 

111.0 ENTRY AND INSPECTION .................................................................................... 26 

III.P AVAILABILITY OF INFORMATION .................................................................. 26 

III.Q RECORD PRESERVATION ................................................................................... 26 

III.R PENDING ACTIONS ................................................................................................ 27 

III.S STATE'S COVENANT NOT TO SUE ........................................................................ 27 

III.T STATE'S RESERVATION OF RIGHTS ............................................................... 27 

111.U ENFORCEMENT ...................................................................................................... 28 

III.V RELATIONSHIP TO WORK COMPLETED ....................................................... 29 

III.W INTEGRATION WITH PERMIT ........................................................................... 29 
llI.W.l General ..................................................................................................................... 29 
Ill. W.2 Effect of Consent Order on Permit .......................................................................... 30 

Page ii March 1, 2005 



NMEDILANL Order on Consent 

III.W.3 Modification of Permit. ............................................................................................ 30 
III.W.3.a Class 3 Permit Modification to Remove Corrective Action Requirements ..... 30 
III.W.3.b Class 3 Permit Modification For Corrective Action Complete ....................... 31 

III.W.4 Renewal of Permit. ................................................................................................... 31 
III.W.5 Preservation of Procedural Rights ........................................................................... 31 
III.W.6 Contingencies ........................................................................................................... 31 

111.X SEVERABILITY ....................................................................................................... 32 

111.Y LAND TRANSFER .................................................................................................... 32 
III.Y.1 Transfer of Facility Property in Fee ......................................................................... 32 

III.Y. l .a Notice and Meeting .......................................................................................... 32 
III.Y.1.b Department's Determination ............................................................................ 33 
III.Y.1.c Terms of Transfer ............................................................................................ 33 
III.Y.1.d Restricted Use .................................................................................................. 34 
III.Y.1.e Enforceability Against Transferee ................................................................... 34 
III.Y.1.f EPA Institutional Controls Tracking System ................................................... 34 

III.Y.2 Transfer of Control of Facility Property to Another Federal Entity ........................ 35 
III.Y.2.a Notice and Meeting .......................................................................................... 35 
III.Y.2.b Department's Determination ............................................................................ 35 
III.Y.2.c Contrary Land Use ........................................................................................... 36 

IV. FACILITY INVESTIGATION .................................................................................... 38 

IV.A GENERAL REQUIREMENTS ................................................................................ 38 
IV.A.I Background .............................................................................................................. 38 
IV.A.2 General Facility Information ................................................................................... 38 
IV.A.3 Groundwater Investigation ...................................................................................... 39 

IV.A.3.a Objectives ........................................................................................................ 39 
IV.A.3.b Groundwater Monitoring Plan ........................................................................ .40 
IV.A.3.c Geophysical Investigations ............................................................................. .41 
IV.A.3.d Background Investigation ................................................................................ 41 
IV.A.3.e Monitoring Wells and Piezometers ................................................................. .41 

IV .A.3 .e.i Alluvial Wells and Piezometers .................................................................. .42 
IV.A.3.e.ii Intermediate Wells ...................................................................................... 43 
IV.A.3.e.iii Regional Wells .......................................................................................... .44 
IV.A.3.e.iv Well Completion ........................................................................................ 45 

IV.A.3.f Springs ............................................................................................................. 45 
IV.A.4 Sediment Investigation ............................................................................................ 46 
IV .A.5 Firing Sites ............................................................................................................... 4 7 

IV.A.5.a General ............................................................................................................. 47 
IV.A.5.b Testing Hazard Zones ...................................................................................... 47 
IV.A.5.c Fenced Area ..................................................................................................... 48 
IV.A.5.d Interference With Firing Site Operations ......................................................... 48 

IV.A.6 Reporting ................................................................................................................. 53 

Page iii March 1, 2005 



NMEDILANL Order on Consent 

IV.B CANYON WATERSHED INVESTIGATIONS ..................................................... 53 
IV.B.l Los Alamos/Pueblo Canyons Watershed ................................................................. 56 

IV.B.l.a Background ...................................................................................................... 56 
IV.B.1.b Los Alamos/Pueblo Canyons Investigation ..................................................... 58 

IV.B.1.b.i Los Alamos/Pueblo Canyons Investigation Work Plan ............................... 58 
IV.B.1.b.ii Los Alamos Canyon Intermediate Groundwater Well Installation ............ 58 
IV.B.1.b.iii Los Alamos/Pueblo Canyons Regional Groundwater Well Installation ... 58 
IV.B.1.b.iv Los Alamos/Pueblo Canyons Groundwater Monitoring ............................ 59 
IV.B.l .b.v Los Alamos/Pueblo Canyons Investigation Report .................................... 61 

IV.B.2 Mortandad Canyon Watershed ................................................................................ 61 
IV.B.2.a Background ...................................................................................................... 61 
IV.B.2.b Mortandad Canyon Investigation ..................................................................... 62 

IV.B.2.b.i Mortandad Canyon Investigation Work Plan .............................................. 62 
IV.B.2.b.ii Mortandad Canyon Groundwater Monitoring ............................................ 62 
IV.B.2.b.iii Mortandad Canyon Investigation Report ................................................... 63 

IV.B.3 Water Canyon/Cafion de Valle Watershed .............................................................. 63 
IV.B.3.a Background ...................................................................................................... 63 
IV.B.3.b Water Canyon/Cafion de Valle Investigation .................................................. 64 

IV.B.3.b.i Water Canyon/Cafion de Valle Investigation Work Plan ............................ 64 
IV.B.3.b.ii Water Canyon/Cafion de Valle Alluvial Groundwater Well Installation ... 64 
IV.B.3.b.iii Water Canyon/Cafion de Valle Regional Groundwater Well Installation.65 
IV.B.3.b.iv Water Canyon/Cafion de Valle Groundwater Monitoring ......................... 65 
IV.B.3.b.v Water Canyon/Cafion de Valle Investigation Report .................................. 66 

IV.B.4 Pajarito Canyon Watershed ..................................................................................... 66 
IV.B.4.a Background ...................................................................................................... 66 
IV.B.4.b Pajarito Canyon Investigation .......................................................................... 66 

IV.B.4.b.i Pajarito Canyon Investigation Work Plan .................................................... 66 
IV.B.4.b.ii Pajarito Canyon Alluvial Groundwater Well Installation ........................... 67 
IV.B.4.b.iii Pajarito Canyon Intermediate Groundwater Well Installation .................. 67 
IV.B.4.b.iv Pajarito Canyon Regional Groundwater Well Installation ........................ 67 
IV.B.4.b.v Pajarito Canyon Groundwater Monitoring ................................................. 68 
IV.B.4.b.vi Pajarito Canyon Investigation Report ........................................................ 68 

IV.B.5 Sandia Canyon Watershed ....................................................................................... 69 
IV.B.5.a Background ...................................................................................................... 69 
IV.B.5.b Sandia Canyon Investigation ........................................................................... 69 

IV.B.5.b.i Sandia Canyon Investigation Work Plan ..................................................... 69 
IV.B.5.b.ii Sandia Canyon Groundwater Well Installation .......................................... 69 
IV.B.5.b.iii Sandia Canyon Groundwater Monitoring .................................................. 70 
IV.B.5.b.iv Sandia Canyon Investigation Report ......................................................... 70 

IV.B.6 Other Canyons: Ancho, Chaquehui, Indio, Potrillo, Fence, and North Canyons 
(Bayo, Guaje, Barrancas, and Rendija) .................................................................................... 71 

IV.B.6.a Background ...................................................................................................... 71 
IV.B.6.b Investigations for the Other Canyons .............................................................. 72 

IV.B.6.b.i Investigation Work Plans for the Other Canyons ........................................ 72 
IV.B.6.b.ii Groundwater Well Installation for the Other Canyons ............................... 73 
IV.B.6.b.iii Groundwater Monitoring for the Other Canyons ...................................... 73 

Page iv March 1, 2005 



NMEDILANL Order on Consent 

IV.B.6.b.iv Investigation Reports for the Other Canyons ............................................. 73 

IV.C TECHNICAL AREA INVESTIGATIONS ............................................................. 74 
IV.C.1 Technical Area 54 .................................................................................................... 74 

IV.C.1.a Background ...................................................................................................... 74 
IV.C. l .b Historical Investigation .................................................................................... 75 
IV.C. l .c MDA G Investigation ...................................................................................... 76 

IV.C. l .c.i MDA G Investigation Work Plan ................................................................ 76 
IV.C.l.c.ii MDA G Survey of Disposal Units .............................................................. 77 
IV.C. l .c.iii MDA G Drilling Explorations ................................................................... 77 
IV.C.1.c.iv MDA G Soil and Rock Sampling ............................................................... 79 
IV.C. l.c.v MDA G Canyon Alluvial Sediment Sampling ............................................ 79 
IV.C. l .c.vi MDA G Subsurface Vapor Monitoring ...................................................... 80 
IV.C.1.c.vii MDA G Alluvial Groundwater Well Installation ..................................... 81 
IV.C.1.c.viii MDA G Intermediate Groundwater Well Installation ............................. 81 
IV.C. l.c.ix MDA G Regional Groundwater Well Installation ..................................... 82 
IV.C. l .c.x MDA G Groundwater Monitoring .............................................................. 82 
IV.C. l .c.xi MDA G Investigation Report ..................................................................... 83 

IV.C.l.d MDA H Investigation ...................................................................................... 83 
IV.C. l.d.i MDA H Vapor Monitoring .......................................................................... 83 
IV. C .1.d.ii MD A H Groundwater Monitoring .............................................................. 84 

IV .C.1.e MDA L Investigation ....................................................................................... 84 
IV.C. l .e.i MDA L Investigation Work Plan ................................................................. 84 
IV.C.1.e.ii MDA L Survey of Disposal Units ............................................................... 84 
IV.C.l.e.iii MDA L Drilling Explorations .................................................................... 85 
IV.C. l .e.iv MDA L Soil and Rock Sampling ............................................................... 86 
IV.C. l .e.v MDA L Canyon Alluvium and Sediment Sampling ................................... 87 
IV.C.l.e.vi MDAL VaporMonitoring ......................................................................... 88 
IV.C.l.e.vii MDA L Alluvial Groundwater Well Installation ...................................... 88 
IV.C.1.e.viii MDA L Intermediate Groundwater Well Installation .............................. 89 
IV.C.1.e.ix MDA L Regional Groundwater Well Installation ...................................... 89 
IV.C. l .e.x MDA L Groundwater Monitoring ............................................................... 90 
IV.C. l .e.xi MDA L Investigation Report ..................................................................... 90 

IV.C.2 Technical Area 21 .................................................................................................... 91 
IV.C.2.a Background ...................................................................................................... 91 
IV.C.2.b Historical Investigation .................................................................................... 91 
IV.C.2.c MDA A Investigation ...................................................................................... 93 

IV.C.2.c.i MDA A Investigation Work Plan ................................................................ 93 
IV.C.2.c.ii MDA A Survey of Disposal Units .............................................................. 93 
IV.C.2.c.iii MDA A Drilling Explorations ................................................................... 93 
IV.C.2.c.iv MDA A Soil and Rock Sampling ............................................................... 94 
IV.C.2.c.v MDA A Sediment Sampling ....................................................................... 95 
IV.C.2.c.vi MDA A Subsurface Vapor Monitoring ...................................................... 95 
IV.C.2.c.vii MDA A Intermediate Groundwater Well Installation .............................. 96 
IV.C.2.c.viii MDA A Regional Groundwater Well Installation ................................... 96 
IV.C.2.c.ix MDA A Groundwater Monitoring ............................................................. 96 

Page v March 1, 2005 



NMEDILANL Order on Consent 

IV.C.2.c.x MDA A Investigation Report ...................................................................... 97 
IV.C.2.d MDA B Investigation ....................................................................................... 97 

IV.C.2.d.i MDA B Investigation Work Plan ................................................................ 97 
IV.C.2.d.ii MDA B Survey of Disposal Units .............................................................. 98 
IV.C.2.d.iii MDA B Drilling Explorations ................................................................... 98 
IV.C.2.d.iv MDA B Soil and Rock Sampling ............................................................... 99 
IV.C.2.d.v MDA B Sediment Sampling ..................................................................... 100 
IV.C.2.d.vi MDA B Subsurface Vapor Monitoring .................................................... I 00 
IV.C.2.d.vii MDA B Intermediate Groundwater Well Installation ............................ 101 
IV.C.2.d.viii MDA B Regional Groundwater Well Installation ................................. 101 
IV.C.2.d.ix MDA B Groundwater Monitoring ........................................................... 101 
IV.C.2.d.x MDA B Investigation Report .................................................................... 102 

IV.C.2.e MDA T Investigation ..................................................................................... 102 
IV.C.2.e.i MDA T Investigation Work Plan ............................................................... 102 
IV.C.2.e.ii MDA T Survey of Disposal Units ............................................................. 103 
IV.C.2.e.iii MDA T Drilling Explorations .................................................................. 103 
IV.C.2.e.iv MDA T Soil and Rock Sampling ............................................................. 104 
IV.C.2.e.v MDA T Sediment Sampling ...................................................................... 104 
IV.C.2.e.vi MDA T Vapor Monitoring and Sampling ................................................ I 05 
IV.C.2.e.vii MDA T Intermediate Groundwater Well Installation ............................. I 05 
IV.C.2.e.viii MDA T Regional Groundwater Well Installation ................................. 106 
IV.C.2.e.ix MDA T Groundwater Monitoring ............................................................ I 06 
IV.C.2.e.x MDA T Investigation Report .................................................................... 106 

IV.C.2.f MDA U Investigation .................................................................................... 107 
IV.C.2.f.i MDA U Investigation Work Plan ............................................................... 107 
IV.C.2.f.ii MDA U Survey of Disposal Units ............................................................. I 07 
IV.C.2.f.iii MDA U Drilling Explorations .................................................................. I 08 
IV.C.2.f.iv MDA U Soil and Rock Sampling ............................................................. 108 
IV.C.2.f.v MDA U Sediment Sampling ...................................................................... 109 
IV.C.2.f.vi MDA UVaporMonitoring ....................................................................... 110 
IV.C.2.f.vii MDA U Intermediate Groundwater Well Installation ............................. 110 
IV.C.2.f.viii MDA U Regional Groundwater Well Installation ................................. 110 
IV.C.2.f.ix MDA U Groundwater Monitoring ............................................................ 111 
IV.C.2.f.x MDA U Investigation Report .................................................................... 111 

IV.C.2.g MDA V Investigation .................................................................................... 112 
IV.C.2.g.i MDA V Investigation Work Plan .............................................................. 112 
IV.C.2.g.ii MDA V Survey of Disposal Units ............................................................ 112 
IV.C.2.g.iii MDA V Drilling Explorations ................................................................. 112 
IV.C.2.g.iv MDA V Soil and Rock Sampling ............................................................ 113 
IV.C.2.g.v MDA V Sediment Sampling ..................................................................... 114 
IV.C.2.g.vi MDA V Vapor Monitoring ...................................................................... 114 
IV.C.2.g.vii MDA V Intermediate Groundwater Well Installation ............................ 115 
IV.C.2.g.viii MDA V Regional Groundwater Well Installation ................................. 115 
IV.C.2.g.ix MDA V Groundwater Monitoring ........................................................... 115 
IV.C.2.g.x MDA V Investigation Report .................................................................... 116 

IV.C.3 Technical Area 50: MDA C ................................................................................... 116 

Page vi March 1, 2005 



NMEDILANL Order on Consent 

IV.C.3.a Background .................................................................................................... 116 
IV.C.3.b Historical Investigation .................................................................................. 117 
IV.C.3.c MDA C Investigation ..................................................................................... 118 

IV.C.3.c.i MDA C Investigation Work Plan ............................................................... 118 
IV.C.3.c.ii MDA C Survey of Disposal Units ............................................................ 119 
IV.C.3.c.iii MDA C Drilling Explorations ................................................................. 119 
IV.C.3.c.iv MDA C Soil and Rock Sampling ............................................................. 121 
IV.C.3.c.v MDA C Subsurface Vapor Monitoring ..................................................... 122 
IV.C.3.c.vi MDA C Intermediate Groundwater Well Installation .............................. 122 
IV.C.3.c.vii MDA C Regional Groundwater Well Installation .................................. 123 
IV.C.3.c.viii MDA C Groundwater Monitoring ......................................................... 123 
IV.C.3.c.ix MDA C Investigation Report ................................................................... 124 

IV.C.4 Technical Area 49 .................................................................................................. 124 
IV.C.4.a Background .................................................................................................... 124 
IV.C.4.b Historical Investigation .................................................................................. 125 
IV.C.4.c Technical Area 49 Investigation .................................................................... 127 

IV.C.4.c.i Technical Area 49 Investigation Work Plan .............................................. 127 
IV.C.4.c.ii Technical Area 49 Survey of Disposal Units ............................................ 127 
IV.C.4.c.iii Technical Area 49 Drilling Explorations ................................................. 127 
IV.C.4.c.iv Technical Area 49 Soil and Rock Sampling ............................................ 129 
IV.C.4.c.v Technical Area 49 Vapor Monitoring ....................................................... 131 
IV .C.4.c.vi Technical Area 49 Intermediate Groundwater Well Installation ............. 131 
IV.C.4.c.vii Technical Area 49 Regional Groundwater Well Installation .................. 131 
IV.C.4.c.viii Technical Area 49 Groundwater Monitoring ......................................... 132 
IV.C.4.c.ix Technical Area 49 Investigation Report .................................................. 132 

IV.C.5 Technical Area 10 .................................................................................................. 133 
IV.C.5.a Background .................................................................................................... 133 
IV.C.5.b Historical Investigation .................................................................................. 133 
IV.C.5.c Technical Area 10 Investigation .................................................................... 135 

IV.C.5.c.i Technical Area 10 Investigation Work Plan .............................................. 135 
IV.C.5.c.ii Technical Area 10 Survey of Disposal Units ............................................ 135 
IV.C.5.c.iii Technical Area 10 Drilling Explorations ................................................. 136 
IV.C.5.c.iv Technical Area 10 Soil and Rock Sampling ............................................ 137 
IV.C.5.c.v Technical Area 10 Groundwater Well Installation ................................... 138 
IV.C.5.c.vi Technical Area 10 Groundwater Monitoring ........................................... 138 
IV.C.5.c.vii Technical Area 10 Investigation Report ................................................. 139 

V. INVESTIGATION FOR OTHER SWMUS AND AOCS ........................................ 140 

V.A INTRODUCTION ........................................................................................................ 140 

V.B AGGREGATE AREAS ............................................................................................... 140 

V.C NEWLY IDENTIFIED SWMUS AND AOCS .......................................................... 140 

V.D NEWLY DISCOVERED RELEASES FROM SWMUS OR AOCS ....................... 141 

Page vii March 1, 2005 



NMEDILANL Order on Consent 

V.E SITE INVESTIGATIONS ........................................................................................... 141 
V.E. l Investigation Work Plan ........................................................................................ 141 
V .E.2 Site Investigation ................................................................................................... 141 
V.E.3 Investigation Report ............................................................................................... 141 

V.F CORRECTIVE ACTION ........................................................................................... 142 
V.F .1 Corrective Measures Evaluation ............................................................................ 142 

V.G INTERIM MEASURES .............................................................................................. 142 

V.H AGGREGATE REQUIREMENTS ............................................................................ 142 

VI. ON-GOING INVESTIGATIONS ............................................................................... 143 

VI.A INTRODUCTION .................................................................................................... 143 

VI.B SWMU 3-0lO(A) ....................................................................................................... 143 
VI.B.1 Background ............................................................................................................ 143 
VI.B.2 SWMU 3-0lO(a) Continued Investigation ............................................................. 143 

VI.C SWMU 16-003(0) .................................................................................................... 144 
VI.C.1 Background ............................................................................................................ 144 
VI.C.2 SWMU 16-003(0) Continued Investigation .......................................................... 144 

VI.D SWMU 16-008(A) ..................................................................................................... 145 
VI.D.1 Background ............................................................................................................ 145 
VI.D.2 SWMU 16-008(a) Continued Investigation ........................................................... 145 

VI.E SWMU 16-018 (MDA P) AND TA-16-387 ............................................................. 146 
VI.E.1 Background ............................................................................................................ 146 
VI.E.2 SWMU 16-018 (MDA P) and TA-16-387 Continued Investigation ..................... 146 

VI.F SWMUS 16-02l(C) AND 16-003(K) ........................................................................... 146 
VI.F.l Background ............................................................................................................ 146 
VI.F.2 SWMUs 16-02l(c) and 16-003(k) Continued Investigation ................................. 147 

VI.G SWMU 21-0ll(K) .................................................................................................... 148 
VI.G.1 Background ............................................................................................................ 148 
VI.G.2 SWMU 21-01 l(k) Continued Investigation .......................................................... 149 

VI.H TA-35 (MIDDLE MORTANDAD/TEN SITE AGGREGATE AREA) .............. 149 
VI.H. l Background ............................................................................................................ 149 
VI.H.2 TA-35 Continued Investigation ............................................................................. 149 

VI.I TA-49: AREAS, 5, 6, AND 10 ..................................................................................... 150 
VI.I. I Background ............................................................................................................ 150 
VI.I.2 TA-49, Areas, 5, 6, and 10 Continued Investigation ............................................. 150 

Page viii March 1, 2005 



NMEDILANL Order on Consent 

VI.J SWMUS 53-002(A AND B) ......................................................................................... 150 
VI.J.1 Background ............................................................................................................ 15 0 
VI.J.2 SWMUs 53-002(a and b) Continued Investigation ............................................... 151 

VLK SWMUS 73-00l(A-D) AND 73-004(D) ................................................................... 151 
VI.K.1 Background ............................................................................................................ 151 
VI.K.2 SWMUs 73-00l(a-d) and 73-004(d) Continued Investigation .............................. 152 

VI.L SWMU 73-002 .......................................................................................................... 152 
VI.L.1 Background ............................................................................................................ 152 
Vl.L.2 SWMU 73-002 Continued Investigation ............................................................... 152 

VII. CORRECTIVE MEASURES ................................................................................. 154 

VII.A EROSION CONTROL AND MONITORING ...................................................... 154 

VII.B INTERIM MEASURES .......................................................................................... 154 
VIl.B .1 General ........................................................................................................... 154 
VII .B .2 Interim Measures Work Plan ......................................................................... 154 
VII.B.3 Approval oflnterim Measures Work Plan ..................................................... 154 
VII.B.4 Interim Measures Implementation ................................................................. 155 
VII.B.5 Emergency Interim Measures ........................................................................ 155 
VII.B.6 Interim Measures Report ............................................................................... 155 

VII.C RISK ASSESSMENT .............................................................................................. 155 

VII.D CORRECTIVE MEASURES EVALUATION ..................................................... 156 
VII.D .1 General ........................................................................................................... 156 
VII.D.2 Corrective Measures Evaluation Report ........................................................ 156 
VII.D.3 Cleanup Standards ......................................................................................... 157 
VII.D.4 Remedy Evaluation Criteria ........................................................................... 157 

VII.D .4.a Threshold Criteria .......................................................................................... 157 
VII.D.4.b Remedial Alternative Evaluation Criteria ...................................................... 157 

VII.D.4.b.i Long-Term Reliability and Effectiveness ................................................ 157 
VII.D.4.b.ii Reduction of Toxicity, Mobility, or Volume .......................................... 157 
VII.D.4.b.iii Short-Term Effectiveness ....................................................................... 158 
VII.D.4.b.iv Implementability ..................................................................................... 158 
VII.D.4.b.v Cost .......................................................................................................... 158 

VII.D. 5 Approval of Corrective Measures Evaluation Report .................................... 15 8 
VII.D.6 Relationship to Corrective Action Requirements .......................................... 158 
VII.D. 7 Statement of Basis .......................................................................................... 159 

VII.E CORRECTIVE MEASURES IMPLEMENTATION .......................................... 159 
VII.E.1 General ................................................................................................................... 159 
VIl.E.2 Corrective Measures Implementation Plan ............................................................ 159 
VII.E.3 Health and Safety Plan ........................................................................................... 160 
Vll.E.4 Community Relations Plan .................................................................................... 160 

Page ix March 1, 2005 



NMEDILANL Order on Consent 

VII.E.5 Progress Reports .................................................................................................... 160 
VIl.E.6 Remedy Completion .............................................................................................. 161 

VII.E.6.a Remedy Completion Report .......................................................................... 161 
VII.E.6.b Certification of Completion ........................................................................... 161 

VII.F ACCELERATED CLEANUP PROCESS ............................................................. 162 
VII.F .1 Accelerated Corrective Measures Work Plan ........................................................ 162 
VII.F.2 Accelerated Corrective Measures Implementation .......... ~ ..................................... 162 
VII.F .3 Accelerated Corrective Action Work Plan ............................................................ 163 
VII.F.4 Accelerated Corrective Action Implementation .................................................... 163 

VIII. CLEANUP AND SCREENING LEVELS ............................................................. 164 

VIII.A GROUNDWATER ................................................................................................... 164 
VIII.A. I Groundwater Cleanup Levels ........................................................................ 164 

VIII.A. I.a Groundwater Perchlorate Screening Levels .................................................. 165 

VIII.B SOIL .......................................................................................................................... 165 
VIII.B .1 Soil Cleanup Levels ....................................................................................... 165 

VIII.B. l .a Soil Polychlorinated Biphenyls Cleanup Levels ........................................... 166 
VIII.B. l .b Soil Perchlorate Cleanup Levels .................................................................... 166 

VIII.C SURFACE WATER ................................................................................................. 166 
VIII.C.l Surface Water Cleanup Levels ....................................................................... 166 

VIII.D ECOLOGICAL RISK EVALUATION ................................................................. 166 

VIIl.E REQUESTS FOR VARIAN CE FROM CLEANUP GOAL OR CLEANUP 
LEVEL 166 

IX. INVESTIGATION AND SAMPLING METHODS AND PROCEDURES ........... 168 

IX.A STANDARD OPERATING PROCEDURES ........................................................ 168 

IX.B INVESTIGATION, SAMPLING, AND ANALYSIS METHODS ...................... 168 
IX.B .1 Introduction and Purpose ....................................................................................... 168 
IX.B .2 Field Exploration Activities ................................................................................... 169 

IX.B.2.a Subsurface Features/Utility Geophysical Surveys ......................................... 169 
IX.B.2.b Drilling and Soil, Rock, and Sediment Sampling .......................................... 169 

IX.B.2.b.i Drilling ....................................................................................................... 169 
IX.B.2.b.ii Soil and Rock Sampling ............................................................................ 171 
IX.B.2.b.iii Sediment Sampling .................................................................................. 172 
IX.B.2.b.iv Drill Cuttings (Investigation Derived Waste) .......................................... 172 

IX.B.2.c Logging of Soil/Rock and Sediment Samples ............................................... 172 
IX.B.2.d Soil, Rock, and Sediment Sample Field Screening ....................................... 173 
IX.B.2.e Soil, Rock, and Sediment Sample Types ....................................................... 174 

Pagex Marchi, 2005 



NMEDILANL Order on Consent 

IX.B .2.f Sample Point and Structure Location Surveying ........................................... 17 4 
IX.B.2.g Subsurface Vapor-phase Monitoring and Sampling ...................................... 175 
IX.B.2.h Groundwater Monitoring ............................................................................... 175 

IX.B.2.h.i Groundwater Levels ................................................................................... 175 
IX.B.2.h.ii Surface Water Measurements ................................................................... 176 

IX.B.2.i Groundwater Sampling .................................................................................. 176 
IX.B.2.i.i Well Purging ............................................................................................... 177 
IX.B.2.i.ii Groundwater Sample Collection ................................................................ 177 
IX.B.2.i.iii Surface Water Sample Collection ............................................................. 178 
IX.B .2.i.iv Groundwater and Surface Water Sample Types ....................................... 178 

IX.B.2.j Sample Handling ............................................................................................ 179 
IX.B.2.k In-situ Testing ................................................................................................ 180 

IX.B.3 Decontamination Procedures ................................................................................. 180 
IX.B.4 Field Equipment Calibration Procedures ............................................................... 181 
IX.B.5 Collection and Management of Investigation Derived Waste ............................... 181 
IX.B.6 Documentation of Field Activities ......................................................................... 182 

IX.B.6.a General ........................................................................................................... 182 
IX.B.6.b Sample Custody ............................................................................................. 182 

IX.C CHEMICAL ANALYSES ....................................................................................... 183 
IX.C.1 Laboratory QA/QC Requirements ......................................................................... 183 

IX.C.1.a Quality Assurance Procedures ....................................................................... 183 
IX.C.1.b Equipment Calibration Procedures and Frequency ....................................... 183 
IX.C.1.c Laboratory QA/QC Samples .......................................................................... 184 
IX.C.1.d Laboratory Deliverables ................................................................................ 184 

IX.C.2 Review of Field and Laboratory QA/QC Data ...................................................... 186 
IX.C.3 Blanks, Field Duplicates, Reporting Limits and Holding Times ........................... 187 

IX.C.3.a Blanks ............................................................................................................ 187 
IX.C.3.b Field Duplicates ............................................................................................. 187 
IX.C.3.c Method Reporting Limits ............................................................................... 187 
IX.C.3 .d Holding Times ............................................................................................... 187 

IX.C.4 Representativeness and Comparability .................................................................. 187 
IX. C.4.a Representativeness ......................................................................................... 187 
IX.C.4.b Comparability ................................................................................................ 188 

IX.C.5 Laboratory Reporting, Documentation, Data Reduction, and Corrective Action .188 

X. MONITORING WELL CONSTRUCTION REQUIREMENTS ............................ 189 

X.A TYPES OF MONITORING WELLS ........................................................................ 189 

X.B DRILLING METHODS .............................................................................................. 189 
X.B.1 Hollow-Stem Auger ............................................................................................... 190 
X.B.2 Air Rotary/Air Down-The-Hole Hammer/ODEX ................................................. 190 
X.B .3 Water Rotary and Mud Rotary ............................................................................... 191 
X.B.4 Dual-Wall Reverse Circulation .............................................................................. 192 
X.B.5 Resonant Sonic ...................................................................................................... 192 

Page xi March 1, 2005 



NMEDILANL Order on Consent 

X.B.6 Cryogenic ............................................................................................................... 192 

X.C WELL CONSTRUCTION/COMPLETION METHODS ........................................ 192 
X. C. I Well Construction Materials .................................................................................. 192 
X.C.2 Well Construction Techniques ............................................................................... 193 

X.C.2.a Single-Cased Wells ........................................................................................ 193 
X.C.2.b Double-Cased Wells ...................................................................................... 194 
X.C.2.c Bedrock Wells ................................................................................................ 195 

X.C.3 Well Screen and Filter Pack Design ...................................................................... 195 
X.C.4 Annular Sealant ...................................................................................................... 196 
X.C.5 Well Development ................................................................................................. 197 
X.C.6 Surface Completion ............................................................................................... 198 

X.D WELL ABANDONMENT .......................................................................................... 199 

X.E DOCUMENTATION ................................................................................................... 200 

XI. REPORTING REQUIREMENTS ............................................................................. 202 

XI.A GENERAL ................................................................................................................ 202 

XI.B INVESTIGATION WORK PLAN ......................................................................... 202 
XI.B.1 Title Page ............................................................................................................... 203 
XI.B.2 Executive Summary (Abstract) .............................................................................. 203 
XI.B.3 Table of Contents ................................................................................................... 203 
XI.B.4 Introduction ............................................................................................................ 203 
XI.B.5 Background ............................................................................................................ 203 
XI.B.6 Site Conditions ....................................................................................................... 204 

XI.B.6.a Surface Conditions ......................................................................................... 204 
XI.B.6.b Subsurface Conditions ................................................................................... 204 

XI.B.7 Scope of Activities ................................................................................................. 204 
XI.B.8 Investigation Methods ............................................................................................ 204 
XI.B.9 Monitoring And Sampling Program ...................................................................... 204 
XI.B.10 Schedule ......................................................................................................... 205 
XI.B.11 Tables ............................................................................................................. 205 
XI.B.12 Figures ........................................................................................................... 205 
XI.B.13 Appendices ..................................................................................................... 206 

XI.C INVESTIGATION REPORT ................................................................................. 206 
XI.C.1 Title Page ............................................................................................................... 207 
XI.C.2 Executive Summary (Abstract) .............................................................................. 207 
XI.C.3 Table of Contents ................................................................................................... 207 
XI.C.4 Introduction ............................................................................................................ 207 
XI.C.5 Background ............................................................................................................ 207 
XI.C.6 Scope of Activities ................................................................................................. 208 
XI.C.7 Field Investigation Results ..................................................................................... 208 

Page xii March 1, 2005 



XI.C.7.a 
XI.C.7.b 
XI.C.7.c 
XI.C.7.d 

NMEDILANL Order on Consent 

Surface Conditions ......................................................................................... 208 
Exploratory Drilling or Excavation Investigations ........................................ 208 
Exploratory and Monitoring Well Boring Geophysical Logging .................. 208 
Subsurface Conditions ................................................................................... 209 

XI.C. 7.e Monitoring Well Construction and Boring or Excavation Abandonment.. ... 209 
XI.C. 7 .f Groundwater Conditions ................................................................................ 209 
XI.C. 7 .g Surface Water Conditions .............................................................................. 209 
XI.C.7.h Surface Air and Subsurface Vapor Conditions .............................................. 209 
XI.C.7.i Materials Testing Results ............................................................................... 209 
XI.C.7.j Pilot Testing Results ...................................................................................... 210 

XI.C.8 Regulatory Criteria ................................................................................................ 210 
XI.C.9 Site Contamination ................................................................................................ 210 

XI.C.9.a Soil, Rock, and Sediment Sampling .............................................................. 210 
XI.C.9.b Soil, Rock, and Sediment Sample Field Screening Results ........................... 210 
XI.C.9.c Soil, Rock, and Sediment Sampling Analytical Results ................................ 211 
XI.C.9.d Groundwater Sampling .................................................................................. 211 
XI.C.9.e Groundwater General Chemistry ................................................................... 211 
XI.C.9.f Groundwater Chemical Analytical Results .................................................... 211 
XI.C.9.g Surface Water Sampling ................................................................................ 211 
XI.C.9.h Surface Water General Chemistry ................................................................. 212 
XI.C.9.i Surface Water Chemical Analytical Results .................................................. 212 
XI.C.9.j Air and Subsurface Vapor Sampling ............................................................. 212 
XI.C.9.k Air and Subsurface Vapor Field Screening Results ....................................... 212 
XI.C.9.1 Air and Subsurface Vapor Laboratory Analytical Results ............................ 212 

XI.C.10 Conclusions .................................................................................................... 213 
XI.C.11 Recommendations .......................................................................................... 213 
XI.C.12 Tables ............................................................................................................. 213 
XI.C.13 Figures ........................................................................................................... 214 
Xl.C.14 Appendices ..................................................................................................... 215 

XI.C.14.a Field Methods ................................................................................................ 215 
XI.C.14.b Boring/Test Pit Logs and Well Construction Diagrams ................................ 215 
XI.C.14.c Analytical Program ........................................................................................ 215 
XI.C.14.d Analytical Reports ......................................................................................... 215 
XI.C.14.e Other Appendices .......................................................................................... 216 

XI.D PERIODIC MONITORING REPORT ................................................................. 216 
Xl.D .1 Title Page ............................................................................................................... 216 
XI.D.2 Executive Summary (Abstract) .............................................................................. 216 
XI.D .3 Table of Contents ................................................................................................... 216 
Xl.D .4 Introduction ............................................................................................................ 216 
Xl.D.5 Scope of Activities ................................................................................................. 217 
Xl.D .6 Regulatory Criteria ................................................................................................ 217 
Xl.D.7 Monitoring Results ................................................................................................ 217 
Xl.D.8 Analytical Data Results ......................................................................................... 217 
XI.D. 9 Remediation System Monitoring ........................................................................... 217 
Xl.D.10 Summary ........................................................................................................ 218 

Page xiii March 1, 2005 



NMEDILANL Order on Consent 

XI.D.11 Tables ............................................................................................................. 218 
XI.D.12 Figures ........................................................................................................... 219 
XI.D.13 Appendices ..................................................................................................... 219 

XI.D.13.a Field Methods ................................................................................................ 219 
XI.D.13.b Analytical Program ........................................................................................ 220 
XI.D.13.c Analytical Reports ......................................................................................... 220 

XI.E RISK ASSESSMENT REPORT ............................................................................. 220 
XI.E.1 Title Page ............................................................................................................... 220 
XI.E.2 Executive Summary (Abstract) .............................................................................. 220 
XI.E.3 Table of Contents ................................................................................................... 221 
XI.E.4 Introduction ............................................................................................................ 221 
XI.E.5 Background ............................................................................................................ 221 

XI.E.5.a Site Description .............................................................................................. 221 
XI.E.5.b Sampling Results ........................................................................................... 221 

XI.E.6 Conceptual Site Model ........................................................................................... 222 
XI.E.7 Risk Screening Levels ........................................................................................... 222 
XI.E.8 Risk Assessment Results ....................................................................................... 223 

XI.E.8.a Uncertainty Analysis ...................................................................................... 223 
XI.E.9 Conclusions and Recommendations ...................................................................... 223 
XI.E.10 Tables ............................................................................................................. 223 
XI.E.11 Figures ........................................................................................................... 224 
XI.E.12 Appendices ..................................................................................................... 224 

XI.F CORRECTIVE MEASURES EVALUATION REPORT ........................................ 224 
XI.F .1 Title Page ............................................................................................................... 224 
XI.F.2 Executive Summary (Abstract) .............................................................................. 225 
XI.F.3 Table of Contents ................................................................................................... 225 
XI.F.4 Introduction ............................................................................................................ 225 
XI.F .5 Background ............................................................................................................ 225 
XI.F.6 Site Conditions ....................................................................................................... 225 

XI.F.6.a Surface Conditions ......................................................................................... 225 
XI.F.6.b Subsurface Conditions ................................................................................... 226 

XI.F.7 Potential Receptors ................................................................................................ 226 
XI.F.7.a Sources ........................................................................................................... 226 
XI.F.7.b Pathways ........................................................................................................ 226 
XI.F.7.c Receptors ....................................................................................................... 226 

XI.F.8 Regulatory Criteria ................................................................................................ 226 
XI.F. 9 Identification of Corrective Measures Options ...................................................... 22 7 
XI.F .10 Evaluation of Corrective Measures Options .................................................. 227 

XI.F.10.a Applicability .................................................................................................. 227 
XI.F.10.b Technical Practicability ................................................................................. 227 
XI.F .1 O.c Effectiveness .................................................................................................. 227 
XI.F.10.d Implementability ............................................................................................ 228 
XI.F.10.e Human Health and Ecological Protectiveness ............................................... 228 
XI.F.10.f Cost ................................................................................................................ 228 

Page xiv March I, 2005 



XI.F.11 
XI.F.12 
XI.F.13 
XI.F.14 
XI.F.15 
XI.F.16 

XII. 

NMED/LANL Order on Consent 

Selection of Preferred Corrective Measure .................................................... 228 
Design Criteria To Meet Cleanup Objectives ................................................ 228 
Schedule ......................................................................................................... 228 
Tables ............................................................................................................. 229 
Figures ........................................................................................................... 229 
Appendices ..................................................................................................... 230 

COMPLIANCE SCHEDULE TABLES ............................................................... 231 

XIII. EFFECTIVE DATE ................................................................................................. 252 

Page xv March 1, 2005 



NMEDILANL Order on Consent 

LIST OF TABLES 

Table III-1 Explosive Compounds (Including Propellants, Pyrotechnics, and Degradation 
Products) ................................................................................. 37 

Table IV-1 Non-Deferred Sites Within Testing Hazard Zones .................................... .49 

Table IV-2 Deferred Sites in Testing Hazard Zones ............................................... 52 

Table XII-1 Closure Milestone Schedule ........................................................... 234 

Table XII-2 Schedule of Deliverables by 
Watershed ............................................. 236 

Table XII-3 Schedule of Deliverables by Calendar Year ........................................ 241 

Table XII-4 General Requirements ................................................................. 246 

Table XII-5 Groundwater Monitoring and Sampling Schedule .................................. 251 

Page xvi March I, 2005 



AGI 

AOC 

ASTM 

BOS 

BS/BSD 

cfs 

C.F.R. 

CLP 

COPC 

DOE 

ECO-SSL 

EPA 

ER 

ESH 

LIST OF ACRONYMS 

American Geological Institute 

Area of Concern 

American Society for Testing and Materials 

Below Ground Surface 

Blank Spike/Blank Spike Duplicate 

Cubic Feet Per Second 

Code of Federal Regulations 

Contract Laboratory Program 

Chemical of Potential Concern 

Department of Energy 

Ecological Soil Screening Level 

Environmental Protection Agency 

Environmental Restoration 

Environment, Safety, and Health 

ESL Ecological Screening Level 

ft Feet 

HI Hazard Index 

HE High Explosive 

HHMSSL Human Health Medium-Specific Screening Level 

NMEDILANL Order on Consent 

HMX High Melting Explosive (octahydro-1,3,5,7-tetranitro-l,3,5,7-tetrazocine) 

HQ Hazard Quotient 

HSWA Hazardous and Solid Waste Amendments 

HWA New Mexico Hazardous Waste Act, NMSA 1978, §§74-4-1 et seq. 

HWP Hydrogelogic Workplan 

Page xvii March 1, 2005 



NMEDILANL Order on Consent 

IDW Investigation-Derived Waste 

IM Interim Measures 

K Hydraulic Conductivity 

Kct Sorption Coefficient 

kg Kilogram 

LANL Los Alamos National Laboratory 

m Meter 

MCL Maximum Contaminant Level 

MCLG Maximum Contaminant Level Goal 

MDA Material Disposal Area 

mg/kg Milligrams per Kilogram 

mg/L Milligrams per Liter 

MS/MSD Matrix Spike/Matrix Spike Duplicate 

MSL Mean Sea Level 

NMAC New Mexico Administrative Code 

NPDES National Pollutant Discharge Elimination System 

ppb Parts per billion 

ppm Parts per million 

ppmv Parts per million by volume 

QA/QC Quality Assurance/Quality Control 

RCRA Resource Conservation Recovery Act, 42 U.S.C. Section 6901 et seq. 

RDX Royal Demolition Explosive ( cyclonitrite) 

RFI RCRA Facility Investigation 

SAP Sampling and Analysis Plan 

SAR SWMU Assessment Report 

Page xviii March 1, 2005 



NMEDILANL Order on Consent 

SDWS Secondary Drinking Water Standards 

SOP Standard Operating Procedure 

SSL Soil Screening Level 

svoc Semivolatile Organic Compound 

SWMU Solid Waste Management Unit 

TA Technical Area 

TAL Target Analyte List 

TKN Total Kjeldahl Nitrogen 

TNT Trinitrotoluene 

TT Treatment Technique 

TW Test Well 

UCL Upper Confidence Level 

USGS United States Geological Survey 

UTL Upper Tolerance Level 

VCA Voluntary Corrective Action 

VCM Voluntary Corrective Measure 

XRF X-Ray Fluorescence 

voe Volatile Organic Compound 

WQCC Water Quality Control Commission 

µg/kg Micrograms per kilogram 

µg/L Micrograms per liter 

Page xix March I, 2005 



NMEDILANL Order on Consent 

I. INTRODUCTION 

This Compliance Order on Consent (Consent Order) is issued pursuant to the New Mexico 
Hazardous Waste Act (HWA), NMSA 1978, § 74-4-10, and entered into by the Secretary of the New 
Mexico Environment Department (NMED or the Department), Respondent the United States 
Department of Energy (DOE), and Respondent The Regents of the University of California 
(University of California). This Consent Order is also issued pursuant to the New Mexico Solid 
Waste Act (SWA), NMSA 1978, § 74-9-36(D), for the purpose of addressing the requirements 
concerning groundwater contaminants listed at 20.6.2.3103 NMAC, toxic pollutants listed at 
20.6.2.7.VV NMAC, Explosive Compounds as defined herein, nitrate, and perchlorate that are set 
forth in this Consent Order. 

This Consent Order contains investigation, cleanup, including corrective action, and other 
requirements for the Los Alamos National Laboratory (the Facility), which is owned and operated by 
DOE and co-operated by the University of California. The Consent Order is divided into 13 
Sections. Section I provides an introduction. Section II sets forth the Department's findings of fact 
and conclusions of law in support of this Consent Order. Section III contains general provisions, 
such as purposes, definitions, jurisdiction, stipulated penalties, force majeure, dispute resolution, 
covenant not to sue, reservation of rights and defenses, enforcement, integration with permit, and 
land transfer. Section IV sets forth the requirements, other than those in Sections V and VI, for a 
comprehensive investigation of environmental contamination at the Facility. It is divided into three 
subsections, addressing general Facility-wide investigations, investigations of separate watersheds 
within the Facility, and investigations of individual technical areas (TAs) at the Facility. Section V 
provides for the investigation of newly identified SWMUs, AOCs, and releases, which are not 
otherwise addressed pursuant to Sections IV and VI. Section VI provides for the completion of 
investigations that are currently underway for several waste management units at the Facility. 
Section VII provides for the identification of cleanup alternatives and the implementation of cleanup 
measures for the Facility. Section VIII establishes screening and cleanup levels for Contaminants at 
the Facility. Section IX sets forth methods and procedures for investigation, sampling, and analysis. 
Section X establishes requirements for groundwater monitoring well construction. Section XI sets 

forth the requirements for various reports to be submitted to the Department. Section XII establishes 
the schedule for implementation of the Consent Order. Finally, Section XIII contains the effective 
date of the Consent Order. 

The requirements of this Order do not apply to radionuclides, including, but not limited to, source, 
special nuclear, or byproduct material as defined in the Atomic Energy Act of 1954, as amended, or 
the radioactive portion of mixed waste. The requirements of this Order do apply, however, to the 
hazardous waste component of mixed waste. 

This Consent Order has been negotiated in good faith and is entered into by the signatories hereto 
without the admission or adjudication of any issue of fact or law, and with the intent that the Parties 
will act in good faith to implement the terms and requirements of the Consent Order. The actions 
undertaken by Respondents in accordance with this Consent Order do not constitute an admission of 
any liability, or any agreement with any Findings of Fact or Conclusions of Law contained in this 
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Consent Order. Respondents do not admit, and retain the right to controvert in any subsequent 
proceedings, other than proceedings to implement or enforce this Consent Order, the validity of the 
Findings of Facts and Conclusions of Law in this Consent Order. Respondents agree to comply with 
and be bound by the terms of this Consent Order and agree that they will not contest the basis or 
validity of this Consent Order. 
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II. FINDINGS OF FACT AND CONCLUSIONS OF LAW 

II.A FINDINGS OF FACT 

The Department makes the following findings of fact. 

II.A. I The Parties 

1. The New Mexico Environment Department is the department within the executive branch of 
the New Mexico State government charged with administration and enforcement of the 
HWA, NMSA 1978, § 74-4-10; the Hazardous Waste Regulations, 20.4.1 NMAC, and the 
SWA, NMSA 1978, § 74-9-36(D). 

2. The Respondent DOE is a department of the United States government, and is the owner and 
a co-operator of the Facility. The Respondent University of California (the University) is the 
operating contractor for the Facility pursuant to a contract with DOE, and is a co-operator of 
the Facility. 

II.A.2 The Facility 

3. The Facility, as defined in Section III.B of this Consent Order, is the Los Alamos National 
Laboratory (the "Facility") site. That site currently comprises approximately 40 square 
miles (25,600 acres) and is located on the Pajarito Plateau in Los Alamos County in north 
central New Mexico, approximately 60 miles north-northeast of Albuquerque and 25 miles 
northwest of Santa Fe. At one point during its history, the Facility comprised up to roughly 
71 square miles ( 45,666 acres). The Facility is surrounded by the Pueblo of San Ildefonso, 
Los Alamos County, Bandelier National Monument, Santa Fe National Forest, and Santa Fe 
County. 

4. The Pajarito Plateau is dissected by nineteen major surface drainages or canyons and their 
tributaries. The canyons run roughly west to east or southeast. From north to south, the 
most prominent canyons are Pueblo Canyon, Los Alamos Canyon, Sandia Canyon, 
Mortandad Canyon, Pajarito Canyon, Cafion de Valle and Water Canyon, Ancho Canyon, and 
Chaquehui Canyon. These canyons drain into the Rio Grande, which flows along part of the 
eastern border of the Facility. 

5. Hydrogeologic investigations have identified four discrete hydrogeologic zones beneath the 
Pajarito Plateau on which the Facility is located: (1) canyon alluvial systems; (2) 
intermediate perched water in the volcanic rocks (Tschicoma Formation and the Tshirege 
Member of the Bandelier Tuff); (3) canyon-specific intermediate perched water within the 
Otowi Member of the Bandelier Tuff, Cerros de! Rio basalt and sedimentary units of the 
Pu ye Formation; and ( 4) the regional aquifer. 
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II.A.3 Facility Operations 

6. The Facility began operations in 1943 when the United States Army Manhattan Engineer 
District was established for the development and assembly of an atomic bomb. Current and 
historic operations have included nuclear weapons design and testing; high explosives 
research, development, fabrication, and testing; chemical and material science research; 
electrical research and development; laser design and development; and photographic 
processing. 

7. The Facility is currently operated by DOE and the University. 

8. The Facility has been divided into numerous Technical Areas, or "TAs." Currently, 49 TAs 
exist; however, many former TAs have ceased operations, have been combined with other 
TAs, or were cancelled before becoming operational. Those TAs include, for example, TA-2, 
located in Los Alamos Canyon near the western boundary of the Facility; TA-3, located at 
the western boundary of the Facility; former TA-10, located north of the Facility in Bayo 
Canyon; TA-16, located on the southwestern side of the Facility; TA-21, located on DP Mesa 
on the northern side of the Facility; former TA-45, located north of the Facility in the Los 
Alamos township; TA-49, located on the southwestern boundary of the Facility on Frijoles 
Mesa; TA-50, located in the center of the Facility between Mortandad Canyon and Two Mile 
Canyon; and TA-54, located at the eastern end ofMesita de! Buey on the eastern side of the 
Facility. 

9. For administration purposes, the Respondents have further categorized some of the areas 
within the TAs as "Material Disposal Areas" or "MDAs." These include, for example, 
MDAs A, B, T, U, and Vin TA-21; MDA C in TA-50; MDAs G, H, and Lin TA-54. 

10. Water supply wells at the Facility, in Los Alamos County and on San Ildefonso Pueblo 
property withdraw water from the regional aquifer beneath the Pajarito Plateau. 

II.A.4 Waste Management 

11. As a result of the Facility operations, from approximately 1943 to the present, the 
Respondents have generated, treated, stored, disposed of, and otherwise handled solid 
wastes, including hazardous wastes, hazardous waste constituents, and mixed wastes at the 
Facility. 

12. The Respondents have disposed of hazardous wastes, hazardous constituents and mixed 
waste at the Facility. In addition, certain groundwater contaminants listed at 20.6.2.3103 
NMAC, certain toxic pollutants listed at 20.6.2.7.VVNMAC, certain Explosive Compounds 
as defined herein, nitrates, and perchlorate are present in the environment at the Facility. 
The Respondents have disposed of such wastes in septic systems, pits, surface 
impoundments, trenches, shafts, landfills, and waste piles at the Facility. The Respondents 
have also discharged industrial wastewater and other waste from outfalls into many of the 
canyon systems at the Facility. 
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II.A.5 Releases of Contaminants 

13. Waste management activities at the Facility have resulted in the release of hazardous wastes, 
hazardous waste constituents, mixed waste, certain groundwater contaminants listed at 
20.6.2.3103 NMAC, certain toxic pollutants listed at 20 .6.2 .7 .VV NMAC, certain Explosive 
Compounds as defined herein, nitrate, and perchlorate. 

14. Contaminants that have been released into, and detected in, soils and sediments at the 
Facility include, for example, explosives, such as RDX, HMX, TNT; volatile organic 
compounds and semi-volatile organic compounds; metals such as arsenic, barium, beryllium, 
cadmium, chromium, copper, lead, mercury, molybdenum, silver, and zinc; and PCBs. 

15. Contaminants that have been released into, and detected in, groundwater beneath the Facility 
include, for example, explosives, such as RDX; volatile organic compounds such as 
trichloroethylene, dichloroethylene, and dichloroethane; metals such as molybdenum, 
manganese, beryllium, lead, cadmium, and mercury; perchlorate; other inorganic 
contaminants such as ammonia, nitrate, and fluoride; and other contaminants. Contaminants 
have been detected beneath the Facility in all four groundwater zones. 

II.A.6 Regulatory History of the Facility 

16. On August 13, 1980, the Respondents submitted to the United States Environmental 
Protection Agency (EPA) a "Notification of Hazardous Waste Activity" for the Facility 
pursuant to Section 3010(a) ofRCRA, 42 U.S.C. § 6930(a). 

17. By letter dated November 19, 1980, the Respondents submitted to EPA a Part A RCRA 
permit application for the Facility. The Respondents also sent a copy of the Part A 
application to the Environmental Improvement Division of the New Mexico Department of 
Health and Environment, the predecessor to the Environment Department. The application 
covered hazardous waste treatment, storage, and disposal activities at TA-54, and included 
some 129 hazardous waste streams. The Respondents have revised the Part A permit 
application several times since it was first submitted, including, among other things, to notify 
the State that Respondents would not seek a permit for hazardous waste disposal activities at 
the Facility. Respondents' most recent Part A permit revision was submitted to the 
Department in August 2002. 

18. On January 25, 1985, the State of New Mexico received from EPA authorization to 
implement its hazardous waste program under the HWA in lieu of the Federal program. 
50 Fed. Reg. 1515 (Jan. 11, 1985). Subsequent program revision applications were 
approved effective on April I 0, 1990, July 25, 1990, December 4, 1992, August 23, 
1994, December 21, 1994, July 10, 1995, January 2, 1996, March 10, 1997, and June 13, 
1998. 40 C.F.R. § 272.1601. 

19. On November 8, 1989, the Department's predecessor agency issued a Hazardous Waste 
Facility Permit (Permit) to the Respondents to operate a hazardous waste treatment and 
storage facility at the Facility pursuant to Section 7 4-4-4.2 of the HWA. The Permit covered 
hazardous waste container storage areas at TA-16, TA-50, and TA-54, hazardous waste 
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storage and treatment tanks at TA-54, and hazardous waste incinerators at TA-16 and TA-50. 
Two of the four treatment tanks at TA-54 were removed in accordance with an approved 

closure plan in 1996. The Department approved the closure report in 1997. The remaining 
two tanks were removed from the site in 2002. The Department has not approved the 
closure. The Respondents closed the incinerator at TA-16 in accordance with an approved 
closure plan, and the Department approved the Closure Certification Report in October 2001. 
Respondents closed the incinerator at TA-50 in accordance with an approved closure plan, 
and the Department approved the Closure Certification Report in July 1998. 

20. On July 25, 1990, the State of New Mexico received from EPA authorization to expand its 
hazardous waste program under the HWA in lieu of the federal program, including the 
authority to regulate the hazardous component of mixed waste. 55 Fed. Reg. 28397 (July 11, 
1990). 

21. In the late 1980's, the Respondents identified for EPA "Potential Release Sites," including 
solid waste management units (SWMUs) and "areas ofconcern" (AOCs), where hazardous 
wastes, hazardous constituents, solid wastes, or mixed wastes may have been disposed. Of 
those sites, EPA identified over 1200 as sites to be investigated and included on the 
Hazardous and Solid Waste Amendments (HSWA) portion (known as the "HSWA Module") 
of the Facility's RCRA permit. 

22. On March 8, 1990, EPA issued to the Respondents the HSW A portion of the Permit, 
effective on May 23, 1990, covering those requirements ofRCRA added by the HSWA of 
1984. The EPA portion of the permit required corrective action for continuing releases of 
hazardous waste and hazardous waste constituents at and from the Facility pursuant to 
Section 3004(u) and (v) of RCRA, 42 U.S.C. § 6924(u) and (v). 

23. Effective January 2, 1996, the State ofN ew Mexico received from EPA final authorization to 
implement its corrective action program under the HWA. See 60 Fed. Reg. 53,708 (Oct. 17. 
1995); 61 Fed. Reg. 2450 (Jan. 26, 1996). 

24. Between 1995 and 1999, the Respondents submitted a Permit renewal application to the 
Department for permitted and interim status storage and treatment units at the Facility. The 
General Part B renewal application was initially submitted in August 1996; the TA-16 
application for permitted and interim status units was initially submitted in June 1995; the 
TA-50 permit application for permitted and interim status units was initially submitted in 
January 1999; the TA-54 permit application for permitted and interim status units was 
initially submitted in January 1999; and the TA-55 permit application for interim status units 
was initially submitted in June 1996. Permit applications for interim status units at TA-3, 
TA-14, TA-36 and TA-39 were submitted to the Department in or before May 1999. 

25. The Permit, which was originally set to expire in November 1999, was administratively 
extended pursuant to 20.4.1.900 NMAC (incorporating 40 C.F .R. § 270. 51 ), and it remains 
in effect. 
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II.A. 7 Procedural History of Consent Order 

26. On May 2, 2002, pursuant to Sections 74-4-10.l and 74-4-13 of the HWA, the Department 
issued a Determination of an Imminent and Substantial Endangerment to Health or the 
Environment Concerning the Los Alamos National Laboratory (the Determination), to DOE 
and the University. 

27. On May 2, 2002, the Department also issued a draft order pursuant to Sections 74-4-10.1 and 
74-4-13 of the HWA, called "In Re: Proceeding Under the New Mexico Hazardous Waste 
Act §§ 74-4-10.1 and 74-4-13" (Draft Order). The Draft Order proposed a series of 
investigation and corrective action tasks for DOE and the University to complete at the 
Facility. 

28. The Department provided notice and an opportunity to comment on the Draft Order. The 
comment period extended for 90 days and ended on July 31, 2002. During the public 
comment period, the Department held four public meetings to provide the public with 
information on the draft order. The Department received comments from 3 8 persons, 
including the Respondents, on the Draft Order. 

29. On June 3, 2002, the University filed a Complaint for Declaratory and Injunctive Relief and 
for Review of Agency Action in the United States District Court for the District of New 
Mexico (No. CIV 02-637 MY/DJS) challenging the Determination. On June 3, 2003, the 
University and the United States each filed a Notice of Appeal with the New Mexico Court 
of Appeals (Ct. App. Nos. 23, 172 and 23, 173), challenging the Determination. 

30. On October 9, 2002, the United States, on behalf of DOE, filed a Complaint in the United 
States District Court for the District of New Mexico (No. CIV 02-1273-LH/RHS), 
challenging the September 9, 2002 Installation Work Plan (IWP) Work Schedule issued by 
the Department. The IWP Work Schedule imposed requirements similar to those contained 
in the Draft Order. 

31. On November 26, 2002, the Department issued to the Respondents a Final Order called "Re: 
Proceeding Under the New Mexico Hazardous Waste Act§§ 74-4-10.1 and 74-4-13" (Final 
Order). The Final Order contained a set of investigation, monitoring, and corrective action 
tasks and a schedule for implementation of those tasks. The Department also responded, in 
writing, to each of the public comments it had received on the Draft Order. The 
Determination issued on May 2, 2002 was also withdrawn on November 26, 2002, and the 
findings and conclusions contained therein were incorporated into the Final Order. 

32. On December 18, 2002, the University dismissed its complaint in the United States District 
Court challenging the Determination because the Department had withdrawn that 
Determination, as noted above. 

33. On December 24, 2002, the United States filed an Amended Complaint, challenging both the 
2002 IWP Work Schedule and the Final Order. The United States also filed a Notice of 
Appeal in the New Mexico Court of Appeals (Ct. App. No. 23,693), challenging the Final 
Order 
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34. On December 26, 2002, the University filed a Complaint for Declaratory and Injunctive 
Relief and for Review of Agency Action in the United States District Court for the District 
of New Mexico (No. CIV 02-1631 LFG/WDS), challenging the Final Order. On December 
26, 2002, the University also filed a Notice of Appeal with the New Mexico Court of 
Appeals (Ct. App. No. 23,698) challenging the Final Order. 

35. From December 2002 through December 2003 and from February through March 2004, the 
Parties engaged in settlement negotiations to resolve the issues raised by the United States' 
and the University's lawsuits. To facilitate the settlement discussions, the Parties agreed to 
stay the pending litigation during the settlement process. 

36. On April 25, 2003, the Department issued a Compliance Order HWB 03-02, alleging that the 
Department of Energy and the University failed to implement interim measures at the 
Airport Landfill, or SWMU 73-00I(a), at the Facility. Respondents answered the 
Compliance Order, denying the Department's allegations. That action was also stayed 
during negotiations of this Consent Order. 

37. This Consent Order is the result of the Parties' settlement negotiations. In addition, as the 
result of those settlement negotiations and the execution of this Consent Order, the 
Department has agreed to withdraw the Determination, the Final Order, the Airport Landfill 
Order, and the 2002 IWP Work Schedule, and the United States and the University have 
agreed to dismiss their lawsuits. See Section III.R (Pending Actions). 

38. On September 1, 2004, the Department released this Consent Order for public review and 
comment. The Department placed a public notice of the availability of the proposed Consent 
Order in the local news outlets, and mailed copies of the notice to all interested parties. The 
Department provided the public with a 30-day period to comment on the proposed Consent 
Order. The comment period ended on October 1, 2004. The Department received comments 
from 18 persons on the proposed Consent Order. The Department is today responding, in 
writing, to each of those public comments. 

11.B CONCLUSIONS OF LAW 

The Department makes the following conclusions of law: 

1. Each of the Respondents, DOE and the University, is a "person" within the meaning of 
section 74-4-3(K) of the HWA, and the Hazardous Waste Regulations at 4.1.100 NMAC 
(incorporating 40 C.F.R. § 260.10). 

2. The Los Alamos National Laboratory is a "facility" within the meaning of the Hazardous 
Waste Regulations at 4.1.100 NMAC (incorporating 40 C.F.R. § 260.10). 

3. The Respondent DOE is an "owner" and an "operator" of the Facility within the meaning of 
the Hazardous Waste Regulations at 4.1.100 NMAC (incorporating 40 C.F.R. § 260.10). 

4. The Respondent University is an "operator" of the Facility within the meaning of the 
Hazardous Waste Regulations at 4.1.100 NMAC (incorporating 40 C.F.R. § 260.10). 
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5. The Respondents have engaged in the "storage," "treatment," and "disposal" of"hazardous 
waste" at the Facility, and are currently engaged in the "storage" and "treatment" of 
"hazardous waste" at the Facility, within the meaning of section 7 4-4-3(P), (T), (E), and (K) 
of the HWA, and the Hazardous Waste Regulations at 20 .4 .1.100 NMA C (incorporating 40 
C.F.R. § 260.10). 

6. The Department has determined that hazardous wastes and hazardous waste constituents 
have been "release[ d]" from the Facility into the environment within the meaning of section 
7 4-4-1 O(E) of the HWA. 

7. Pursuant to Section 74-4-1 O(A) of the HWA, the Department has determined that the 
Respondents may have violated 20.4.1.900 NMAC, incorporating by reference 40 C.F.R. § 
270.33, Schedule of Compliance. 

8. Each of the Respondents is a "person" within the meaning of section 74-9-3(1) of the 
SWA. 

9. Groundwater contaminants listed at 20.6.2.3103 NMAC, toxic pollutants listed at 
20.6.2. 7. VY NMAC, Explosive Compounds as defined herein, perchlorate, and nitrates are 
solid wastes within the meaning of Section 74-9-3(N) of the SW A. 

10. The Department has determined that there is or has been a release of certain groundwater 
contaminants listed at 20.6.2.3103 NMAC, certain toxic pollutants listed at 20.6.2.7.VV 
NMAC, certain Explosive Compounds as defined herein, nitrate, and perchlorate into the 
environment requiring corrective action pursuant to section 74-9-36(D) of the SW A. 
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III. GENERAL PROVISIONS 

III.A PURPOSES AND SCOPE OF CONSENT ORDER 

The purposes of this Consent Order are: 1) to fully determine the nature and extent of releases of 
Contaminants at or from the Facility; 2) to identify and evaluate, where needed, alternatives for 
corrective measures, including interim measures, to clean up Contaminants in the environment, and 
to prevent or mitigate the migration of Contaminants at or from the Facility; and 3) to implement 
such corrective measures. 

Except as provided in Section III. W .1, this Consent Order fulfills the requirements for: 1) corrective 
action for releases of hazardous waste or hazardous waste constituents under sections 3004(u) and 
(v) and 3008(h) ofRCRA, 42 U.S.C. §§ 6924(u) and (v) and 6928(h), sections 74-4-4(A)(5)(h) and 
(i), 7 4-4-4.2(B), and 7 4-4-1 O(E) of the HWA, and their implementing regulations at 40 C.F .R. Part 
264, subpart F (incorporated by 20.4.1.500 NMAC); 2) corrective action for releases of groundwater 
contaminants listed at 20.6.2.3103 NMAC, toxic pollutants listed at 20.6.2. 7. VV NMAC, Explosive 
Compounds, nitrate, and perchlorate pursuant to section 74-9-36(D) of the SWA; 3) groundwater 
monitoring, groundwater characterization and groundwater corrective action requirements for 
regulated units under Subpart F and for miscellaneous units under Subpart X of 40 C.F.R. Part 264 
and 20.4.1.500 NMAC (incorporating 40 C.F .R. Part 264); and 4) additional groundwater 
information required in Part B permit applications under 40 C.F.R. § 270.14(c) and (d)(3) and 40 
C.F.R. § 270.23(b) (incorporated by 20.4.1.900 NMAC). 

This Consent Order contains no requirements for radionuclides or the radioactive portion of mixed 
waste. Therefore, any radionuclides found in any media at the Facility shall not be subject to this 
Consent Order or any enforcement action relating to this Consent Order. Notwithstanding the 
foregoing, Respondents may voluntarily include in any plan, report or other document submitted 
pursuant to this Consent Order, including work plans, references to, or information concerning, 
radionuclides or the radioactive portion of mixed waste. The voluntary inclusion of such 
radionuclide information by the Respondents in any plan, report or other document shall not be 
enforceable by any entity, including the State, under this Consent Order, because such information 
falls wholly outside the requirements of this Consent Order. 

This Consent Order also imposes no requirements on any areas of concern ("AOCs") previously 
investigated by the Respondents and reviewed and determined by EPA to require no further 
investigation or other action; those AOCs are specifically identified in a letter from EPA, dated 
January 21, 2005, to the Department. 

Section l 004(27) ofRCRA, 42 U.S.C. § 6903(27) (and its implementing regulations at 40 C.F.R. § 
261.4(a)(2)) and the HWA, NMSA 1978 § 74-4-3(M) (and its implementing regulations at 
20.4.1.200 NMAC, incorporating 40 C.F.R. § 261.4(a)(2)) exclude from the definition of "solid 
waste" and thus exclude from regulation under the HWA or RCRA industrial discharges that are 
point sources subject to permits under section 402 of the Clean Water Act. Solely for the purposes 
of this Consent Order, the Respondents shall not assert this exclusion in response to enforcement of 
the specific requirements set forth in this Consent Order, or in a work plan approved under this 
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Consent Order, for Contaminants existing at the Facility as of the effective date of this Consent 
Order. However, the Respondents reserve the right to assert the exclusion in response to any attempt 
to impose requirements, other than those set forth in this Consent Order, or to impose requirements 
for Contaminants resulting from industrial discharges that occur after the effective date of this 
Consent Order. 

The application of this Consent Order to firing sites is as set forth in Section IV.A.5. 

III.B DEFINITIONS 

Unless otherwise expressly provided herein, the terms used in this Consent Order shall have the 
meanings set forth in the HWA, RCRA, and their implementing regulations. 

"Administrative Record" means the administrative record supporting and otherwise relating to the 
requirements of this Consent Order, compiled as of the effective date of this Consent Order, which 
forms the basis for the terms of this Consent Order. The Administrative Record includes the full 
record relating to the Respondents' current Hazardous Waste Facility Permit (permit No. 
NM0890010515), and those documents submitted in writing by the Department, Respondents, or the 
public, as of the effective date of the Consent Order for inclusion in the Administrative Record. The 
Administrative Record is available for review at the Department's Hazardous Waste Bureau. 

"Aggregate Area" means an area within a single watershed or canyon made up of one or more 
SWMUs or AOCs and the media affected or potentially affected by releases from those SWMUs or 
AO Cs, and for which investigation or remediation, in part or in entirety, is conducted for the area as 
a whole in order to address area-wide contamination, ecological risk assessment, and other factors. 

"Area of Concern" or "AOC" means any area that may have had a release of a hazardous waste or 
hazardous constituent, which is not a Solid Waste Management Unit. 

"Consent Order" or "Order" means this Compliance Order on Consent. 

"Contaminant" means any hazardous waste listed or identified as characteristic in 40 C.F .R. Part 261 
(incorporated by 20.4.1.200 NMAC); any hazardous constituent listed in 40 C.F.R. Part 261, 
Appendix VIII (incorporated by 20.4.1.200 NMAC) and 40 C.F.R. Part 264, Appendix IX 
(incorporated by 20.4.1.500 NMAC); any groundwater contaminant listed in the WQCC Regulations 
at 20.6.2.3103 NMAC; any toxic pollutant listed in the WQCC Regulations at20.6.2.7.VVNMAC; 
Explosive Compounds as defined herein; nitrate; and perchlorate. Contaminant does not include 
radionuclides or the radioactive portion of mixed waste. 

"Day" means a calendar day, unless specified as a business day. "Business day" means Monday 
through Friday, excluding all federal and New Mexico State holidays. 

"Department" means the New Mexico Environment Department, and any successor departments or 
agencies. 

"DOE" means the United States Department of Energy, and any successor departments or agencies. 
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"EIB" means the New Mexico Environmental Improvement Board, and any successor departments 
or agencies. 

"EPA" means the United States Environmental Protection Agency, and any successor departments 
or agencies. 

"Explosive Compounds" means those compounds listed in Table 111-1. 

"Facility" means the Los Alamos National Laboratory site owned by the United States Department 
of Energy and located on the Pajarito Plateau in Los Alamos County in North Central New Mexico, 
comprised of approximately 40 square miles and located approximately 60 miles north-northeast of 
Albuquerque and 25 miles northwest of Santa Fe. 

"HWA" means the New Mexico Hazardous Waste Act, NMSA 1978, §§ 74-4-1to74-4-14. 

"Groundwater" means interstitial water which occurs in saturated earth material and which is 
capable of entering a well in sufficient amounts to be utilized as a water supply. 

"Hazard Index" or "HI" means the sum of more than one hazard quotient for multiple substances 
and/or multiple exposure pathways. The HI is calculated separately for chronic, subchronic, and 
shorter-duration exposures. 

"Hazard Quotient" or "HQ" means the ratio of a single substance exposure level over a specified 
time period (e.g., subchronic) to a reference dose for that substance derived from a similar exposure 
period. 

"Hazardous constituent" or "hazardous waste constituent" means any constituent identified in 40 
C.F.R. Part 261, Appendix VIII (incorporated by 20.4.1.200 NMAC), and any constituent identified 
in 40 C.F.R. Part 264, Appendix IX (incorporated by 20.4.1.500 NMAC). 

"Hazardous Waste" means any solid waste or combination of solid wastes which because of its 
quantity, concentration, or physical, chemical, or infectious characteristics meets the description set 
forth in NMSA 1978, § 74-4-3(K), and is listed as a hazardous waste or exhibits a hazardous waste 
characteristic under 40 C.F .R. Part 261 (incorporated by 20.4.1.200 NMAC). 

"Hazardous Waste Regulations" means the New Mexico Hazardous Waste Management 
Regulations, 20.4.1 NMAC. 

"Interim Measures" or "IM" means actions that can be implemented to minimize or prevent 
migration of Contaminants and to minimize or prevent actual or potential human or ecological 
exposure to Contaminants while long-term, final corrective action remedies are evaluated and, if 
necessary, implemented. 

"Landfill" means a disposal facility or part of a facility where hazardous waste is placed in or on the 
land and which is not a pile, a land treatment facility, a surface impoundment, an underground 
injection well, a salt dome formation, a salt bed formation, an underground mine, a cave, or a 
corrective action management unit. 
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"Maximum Contaminant Level" or "MCL" means a maximum contaminant level adopted by EPA 
under the federal Safe Drinking Water Act, 42 U.S.C. §§ 300fto 300j-26, or by the Environmental 
Improvement Board under the Environmental Improvement Act, NMSA 1978, § 74-1-8(A)(2) 
(2000). 

"Mixed Waste" means waste that contains both hazardous waste subject to the HWA and RCRA and 
source, special nuclear or byproduct material subject to the Atomic Energy Act of 1954, as amended. 

"Operable Unit" or "OU" means any individual SWMU or AOC or a group of SWMUs or AOCs 
based on geographic location (i.e., technical area or test area) orgrouped by similar construction, 
transport pathways, exposure routes, receptors, potential risk, and potential locations for 
Contaminants to accumulate. 

"Parties" means collectively the New Mexico Environment Department, the United States 
Department of Energy, and the Regents of the University of California, and the term "Party" shall 
refer to one of these three entities. 

"Permit" means the RCRA Permit issued to the Respondents for the Facility to operate a hazardous 
waste treatment and storage facility, EPA ID No. NM0890010515, as it may be modified or 
amended. 

"Pit" means an earthen surface impoundment or excavation constructed to retain waste. 

"RCRA" means the Federal Resource Conservation and Recovery Act, 42 U.S.C. §§ 6901to6992k, 
also known as the Solid Waste Disposal Act. 

"Reach" means a subsection of a watercourse (e.g., canyon system, river system, storm drain 
network) treated as a single unit for the purpose of characterization, monitoring, or remediation. The 
reach location and extent is not arbitrary and must be based upon the following: 1) consistent 
geomorphic characteristics (e.g., slope, channel material size); 2) consistent contaminant 
characteristics without significant spatial trends (e.g., no major tributaries supplying sediment or 
water of different types or contaminant concentrations); and 3) consistent current or future land use 
(e.g., industrial, recreational, or residential). 

"Respondents" means the United States Department of Energy and the Regents of the University of 
California. 

"SWA" means the New Mexico Solid Waste Act, NMSA 1978, §§ 74-9-1to74-9-42. 

"Secretary" means the Secretary of the New Mexico Environment Department or designated 
representative. 

"Solid Waste" means any garbage, refuse, sludge from a waste treatment plant, water supply 
treatment plant, or air pollution control facility and other discarded material, including solid, liquid, 
semisolid, or contained gaseous material resulting from industrial, commercial, mining, and 
agricultural operations, and from community activities, but does not include solid or dissolved 
materials in domestic sewage, or solid or dissolved materials in irrigation return flows or industrial 
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discharges which are point sources subject to permits under section 402 of the Federal Water 
Pollution Control Act, as amended (86 Stat. 880), or source, special nuclear, or byproduct material 
as defined by the Atomic Energy Act of 1954, as amended (68 Stat. 923). 

"Solid Waste Management Unit" or "SWMU" means any discernible unit at which solid waste has 
been placed at any time, and from which the Department determines there may be a risk of a release 
of hazardous waste or hazardous waste constituents, irrespective of whether the unit was intended 
for the management of solid or hazardous waste. Such units include any area at the Facility at which 
solid wastes have been routinely and systematically released; they do not include one-time spills. 
See 61 Fed. Reg. 19431, 19442-43 (May 1, 1996). 

"State of New Mexico" or "State" means the State of New Mexico, including all of its departments, 
agencies, and instrumentalities. 

"Surface Impoundment" means a facility or part of a facility which is a natural topographic 
depression, man-made excavation, or diked area formed primarily of earthen material (although it 
may be lined with man-made materials), which is designed to hold an accumulation ofliquid wastes 
or wastes containing free liquids, and which is not an injection well. Examples of surface 
impoundments are holding, storage, settling, and aeration pits, ponds, and lagoons. 

"TAL metals" or "target analyte list metals" means the following metals: aluminum, antimony, 
arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium, 
manganese, mercury, nickel, potassium, selenium, silver, sodium, thallium, vanadium, and zinc. 

"Technical Area" or "TA" means an administrative unit of area established to encompass operations 
at the Facility. 

"Trench" means a long, narrow depression or excavation, natural or artificial, in the earth's surface. 

"UCL" means the 95 percent upper confidence limit of the mean value. The UCL shall be calculated 
following the methodology in EPA (1992) Supplemental Guidance to RAGS: Calculating the 
Concentration Term. 

"UTL" means the upper tolerance limit, which is a statistical estimate of the maximum 
concentration. The UTL shall be calculated in accordance with the Hazardous Waste Bureau 
Position Paper (March 2000) Use of Tolerance Intervals for Determining Inorganic Background 
Concentrations. 

"United States" means the United States of America, including all of its departments, agencies, and 
instrumentalities. 

"University" means the Regents of the University of California. 

"WQCC" means the New Mexico Water Quality Control Commission, and any successor agencies, 
boards, or commissions. 
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"Water Quality Control Commission (WQCC) Regulations" means the regulations at 20.6.2 NMAC 
promulgated by the New Mexico Water Quality Control Commission governing the quality of 
groundwater and surface water in New Mexico. 

"Watershed" means a region or basin drained by, or contributing waters to, a river, stream, lake, or 
other body of water and separated from adjacent drainage areas by a divide such as a mesa, ridge or 
other geologic feature. 

llI.C HEADINGS 

Any section or paragraph headings in this Consent Order are provided solely as a matter of 
convenience to the reader and shall not be construed to alter the meaning of any provision of this 
Consent Order .. 

llI.D JURISDICTION 

This Consent Order is issued to DOE and the University pursuant to section 74-4-10 of the HWA. It 
is also issued under section 74-9-36(D) of the SWA, for the limited purpose of addressing the 
corrective action requirements concerning groundwater contaminants listed at 20.6.2.3103 NMAC, 
toxic pollutants listed at 20.6.2.7.VV NMAC, Explosive Compounds, nitrate, and perchlorate. 
Although Respondents consent to SW A jurisdiction for enforcement of the corrective action 
requirements of this Consent Order relating to groundwater contaminants listed at 20.6.2.3103 
NMAC, toxic pollutants listed at 20.6.2.7.VV NMAC, Explosive Compounds, nitrate, and 
perchlorate, they otherwise reserve any and all rights, claims, and defenses with respect to the 
applicability of the requirements of the SW A. 

Section 600 I of RCRA provides, in part, that " [ e ]ach department, agency, and instrumentality of the 
executive ... branch[] of the Federal Government (1) having jurisdiction over any solid waste 
management facility or disposal site, or (2) engaged in any activity resulting, or which may result, in 
the disposal or management of solid waste or hazardous waste shall be subject to, and comply with, 
all Federal, State, interstate, and local requirements, both substantive and procedural ... , respecting 
control and abatement of solid waste or hazardous waste disposal and management in the same 
manner, and to the same extent, as any person is subject to such requirements." 42 U.S.C. § 6961. 

Ill.E TERM OF CONSENT ORDER 

III.E.l Effective Date 

The effective date of this Consent Order is the date on which all of the Parties have signed the 
Consent Order. 

III.E.2 Termination Date 

Respondents shall notify the Department, in writing, when all of the requirements of this Consent 
Order, except those requirements concerning record preservation in Section III.Q, have been 
completed. Respondents' notice to the Department shall include a copy of all of the certificates of 
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completion, as described in Section VII.E.6.b, obtained by Respondents pursuant to this Consent 
Order. 

If the Department identifies any requirements of this Consent Order that have not been satisfactorily 
completed and for which a certificate of completion has not been obtained, it will notify the 
Respondents in writing. The Department's notice shall identify which requirements of the Consent 
Order the Department believes have not been met and which activities must be undertaken by 
Respondents to satisfy those requirements. 

This Consent Order shall terminate on the date that the Respondents receive written notice from the 
Department that the Respondents have demonstrated that the terms of this Consent Order, with the 
exception ofrecord preservation, have been satisfactorily completed. The Department shall provide 
such written notice within 60 days of receipt of the Respondents' notice pursuant to this Section 
(III.E.2). If, however, a Class 3 permit modification pursuant to Section III.W.3.b is pending at the 
close of the 60-day period, the Department shall provide the written notice pursuant to this 
Paragraph within 15 days of the date on which the Department takes final agency action on the Class 
3 permit modification. Sections III.Q (Record Severability), III.S (State's Covenant Not to Sue), and 
111.T (State's Reservation of Rights) shall survive the termination of this Consent Order as an 
agreement among the Parties. 

III.F BINDING EFFECT 

This Consent Order shall apply to and bind the State, its officers when acting in their official 
capacity but not in their individual capacity, its agents, successors and assigns, and the Respondents, 
their officers when acting in their official capacity but not in their individual capacity, their agents, 
successors, and assigns. 

The Respondents' obligations under this Consent Order may be satisfied by the actions of either 
DOE or the University, or by both of them. However, the Respondents shall be jointly and severally 
responsible for, and liable for any failure to carry out, all their obligations under this Consent Order. 

The obligations of the University under this Consent Order shall terminate upon the effective date of 
the termination or expiration of its prime contract with DOE. If the contract between DOE and the 
University is terminated or expires prior to such time as the obligations of this Consent Order are 
fully completed, DOE agrees to give the Department at least 30 days notice prior to a change in 
operating contractor and to impose the same obligations as are now imposed upon the University 
under this Consent Order upon any successor contractor or other applicable entity. Nothing in this 
Consent Order is intended to modify or abrogate, nor does it modify or abrogate, any provision in 
the prime contract between DOE and the University, nor does it create any third party rights in that 
contract. 

The Respondents shall require all contractors, subcontractors, laboratories, and consultants retained 
to conduct or monitor any portion of the work performed pursuant to this Consent Order to comply 
with and abide by the terms of this Consent Order. 
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111.G STIPULATED PENALTIES 

III.G.l Submittals Subject to Stipulated Penalties 

The Respondents shall confer with the Department by September 16, 2004 to determine which of the 
submittals required by this Consent Order are due to the Department during the federal fiscal year 
(i.e., beginning October 1 and ending September 30, 2005) shall be subject to stipulated penalties 
under this section (III.G). On or before June 30 of each calendar year, beginning in 2005, the 
Respondents shall confer with the Department to determine which of the submittals required by this 
Consent Order that are due to the Department during the subsequent federal fiscal year shall be 
subject to stipulated penalties under this section (III.G). The Chief of the Department's Hazardous 
Waste Bureau shall make the final decision on which submittals shall be subject to stipulated 
penalties under this section (III.G). In making such decision, the Bureau Chief will consider, among 
other things, the Respondents' history of compliance with this Consent Order. The Bureau Chief 
may decide to reduce the number of submittals that are subject to stipulated penalties or eliminate 
the requirement for stipulated penalties for any given federal fiscal year. Such decision shall be in 
writing and will be sent to the Respondents no later than July 15 of each year. Such decision shall 
be final and shall not be subject to dispute resolution or judicial review. 

For each federal fiscal year from 2005 through the termination of this Consent Order, up to fifteen 
( 15) submittals required by this Consent Order shall be subject to stipulated penalties. 

III.G.2 Process and Notice 

For each failure of the Respondents to submit the deliverables identified by the Bureau Chief as 
being subject to stipulated penalties pursuant to Section III.G. l. by the deadlines specified in this 
Consent Order, the Department may assess a stipulated penalty in the amounts and pursuant to the 
procedures set forth in this section (III.G). The Department may also assess a stipulated penalty in 
the amounts and pursuant to the procedures set forth in this section if a submittal identified by the 
Bureau Chief pursuant to Section III.G. l does not substantially comply with the specifications set 
forth in this Consent Order; provided, however, that the Department shall bear the burden of proof of 
demonstrating that the submittal does not substantially comply with the specifications of this 
Consent Order. Stipulated penalties may not be assessed for any reason other than the two set forth 
in this Paragraph. 

If the Department seeks to assess stipulated penalties pursuant to this section, it shall provide written 
notice of that fact to the Respondents. Such written notice shall state the violation for which 
penalties are being assessed. If the Department issues such written notice within 15 days of the 
submittal deadline identified in Table XII-2, stipulated penalties may be assessed beginning with the 
day after the submittal deadline date. If the Department provides written notice 16 days or more 
after the submittal deadline, the Department may only assess stipulated penalties beginning on the 
date that written notice was given to the Respondents pursuant to this Section. 
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III.G.3 Stipulated Penalty Amounts 

Consistent with the beginning dates for assessment of stipulated penalties set forth in Section 
III.G.2, the Respondents shall pay to the State the following stipulated penalties for each day of 
noncompliance: 

Days 1 through 30: 
Days 31 and beyond: 

$1,000.00 per day 
$3,000.00 per day 

The Department may, in its discretion, agree to reduce or waive the stipulated penalties that would 
otherwise be due under this Section (III.G.). Such decision shall not be subject to judicial review. 

III.G.4 Revisions to Specifications or Schedules 

The Respondents shall not be liable for stipulated penalties for failure to take any action by a 
deadline specified in Table XII-2 of this Consent Order if (1) the Department has approved an 
alternate schedule in writing, through either an approved work plan or other document, or (2) a 
schedule has been modified pursuant to the provisions for modification in Section IIl.J. If any 
deadline for a submittal is modified, the Parties shall modify Tables XII-2 and XII-3 to reflect the 
revised deadline. The Respondents must comply with the revised deadline approved by the 
Department and that deadline, if not met, shall be the basis for stipulated penalties pursuant to this 
section (III.G). The Respondents shall not be liable for stipulated penalties based on the 
Department's belief that a submission does not substantially comply with the requirements of this 
Consent Order if the submittal substantially complies with alternate requirements approved by the 
Department, in writing, through a work plan or other document under this Consent Order. 

III.G.5 Procedure for Payment 

Stipulated penalties under this Section shall be due within 45 days from the date that the Department 
makes a written demand for payment of stipulated penalties in accordance with Section III.G.2 
(Process and Notice) and III.L (Notice to Parties). Payment shall be by check, made payable to the 
State of New Mexico, and shall be delivered to: 

Chief, Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, New Mexico 87505-2567 

The check shall be accompanied by a transmittal letter referencing this Consent Order. A copy of 
the transmittal letter shall be delivered to the attorney for the Department at the following address: 

Pagel8 

First class mail address: 
Office of General Counsel 
New Mexico Environment Department 
Post Office Box 26110 
Santa Fe, New Mexico 87502 

Overnight delivery address: 

March 1, 2005 

J .. , 



III.G.6 

Office of General Counsel 
New Mexico Environment Department 
1190 St. Francis Drive 
Santa Fe, New Mexico 87501 

Interest 
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Interest shall accrue on all stipulated penalties not paid when due at the rate specified in 28 U.S.C. § 
1961. Interest shall accrue from the date the penalty is due until the date it is actually paid. 

III.G.7 Reservation 

The Department reserves the right to seek other appropriate relief, in lieu of stipulated penalties 
under this section (III.G), for any failure of the Respondents to comply with any requirement, 
including schedules, of this Consent Order. If, however, the Department elects to assess stipulated 
penalties pursuant to the provisions of this section (III.G), the State will not seek a separate civil 
penalty or other monetary relief for the alleged deficiency identified in the Department's notice 
pursuant to Section III.G.2. 

111.H FORCE MAJEURE 

III.H. l General 

For the purposes of this Consent Order, "force majeure" shall mean any event arising from causes 
beyond the reasonable control of the Respondents or their respective agents, contractors, or 
employees that delays or prevents the performance of any of the obligations of the Respondents 
under this Consent Order and that could not be overcome by due diligence. A force majeure shall 
not include unanticipated or increased costs or expenses associated with the implementation of this 
Consent Order. 

III.H.2 Examples of Force Majeure 

A force majeure could include, but is not limited to: 

1. Acts of God, natural disasters such as fire or flood, war, terrorism, insurrection, civil 
disturbance, or explosion; 

2. A federal government shut down, such as the ones that occurred in 1995 and 1996; 
3. Unanticipated breakage or accident to machinery, equipment or lines of pipe; 
4. Restraint by court order; 
5. Inability to obtain, at reasonable cost, any necessary authorizations, approvals, permits or 

licenses due to action or inaction of any governmental agency or authority other than DOE; 
and 

6. Delays caused by compliance with applicable statutes or regulations governing contracting, 
procurement or acquisition procedures. 
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The Parties recognize that the events set forth above are merely examples of potential force majeure. 
Any force majeure claimed by the Respondents, whether identified in the above list or not, must 

meet the definition of force majeure in Section III.H. l. The Department reserves its right to evaluate 
each force majeure claimed by Respondents and determine whether the facts associated with such 
claimed force majeure meet the definition of force majeure in Section III.H.1. The Parties further 
agree that the absence of a type of force majeure from the list of examples set forth herein does not 
create any presumption or evidence that such event does not constitute a force majeure. 

III.H.3 Procedure for Claiming Force Majeure 

If any event occurs which causes or may cause a delay in, or which prevents or may prevent, the 
performance of any obligations of the Respondents under this Consent Order, the Respondents shall 
notify the Department orally, or in writing in accordance with Section III.L (Notice to Parties), 
within 72 hours of when the Respondents first knew that the event might cause a delay. Within 
seven business days of the Respondents' verbal notification to the Department, the Respondents 
shall provide a written notice to the Department in accordance with Section III.L (Notice to Parties). 
The notice shall describe in detail: a) the cause or causes of the delay; b) the expected duration of 

the delay, including any obligations that would be affected; c) the actions taken or to be taken by the 
Respondents to prevent or minimize the delay; and d) the timetable by which those actions will be 
implemented. The Respondents shall take all reasonable actions to prevent or minimize any such 
delay. The Respondents' failure to provide notice pursuant to the terms of this Paragraph shall 
constitute a waiver of any claim of force majeure as to the event in question. 

The Department will notify the Respondents, in writing in accordance with Section IIl.L (Notice to 
Parties) whether it agrees or disagrees that a force majeure has occurred, and will provide such 
notice within seven business days after receipt of the Respondents' notice of the event. If the 
Department agrees in writing that a delay or anticipated delay is attributable to a force majeure 
event, as defined in Section III.H. l, the time for performance of the affected obligation or 
obligations will be extended for a period not to exceed the actual delay resulting from the force 
majeure event, and stipulated penalties shall not be due for such delay. If the Department does not 
agree that a delay or anticipated delay is attributable to a force majeure event, it will notify the 
Respondents in writing and provide the basis for its conclusion. 

III.I DISPUTE RESOLUTION 

Any dispute that arises under this Consent Order shall be subject to the procedures of this section 
(III.I), unless the Consent Order expressly excludes such dispute from dispute resolution. 

III.I.I Informal Negotiations 

Any dispute that arises under this Consent Order shall in the first instance be the subject of informal 
negotiations among or between the Parties to the dispute. The period for informal negotiations shall 
not exceed ten business days from the date the dispute arises, unless the period is extended by 
written agreement of the Parties to the dispute. The complaining Party (or Parties) shall send the 
other Party (or Parties) a written notice of dispute by overnight mail, facsimile, or hand delivery in 
accordance with Section III.L (Notice to Parties). Such notice shall describe in detail the disputed 
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issue and propose a resolution. The dispute shall be considered to have arisen when the receiving 
Party(ies) receives the written notice of dispute from the complaining Party(ies). 

IIl.1.2 Tier 1 Negotiations 

If the Parties are unable to resolve a dispute by informal negotiation under Section III.1.1, the dispute 
shall be elevated to the Department Director of the Water and Waste Management Division, the 
Assistant Manager for Environmental Stewardship for the DOE/National Nuclear Security 
Administration (NNSA) Los Alamos Site Office, and the Division Leader, Environmental 
Stewardship Division for the University (the "Tier 1 Officials"). Within seven business days after 
the expiration of the informal dispute resolution period, each of the Parties to the dispute shall 
submit a written statement of position to the Tier 1 Officials. The Tier 1 Officials shall review the 
written statements of position and shall meet and confer in an attempt to resolve the dispute. The 
period for Tier 1 negotiations shall not exceed five business days from the date the Tier 1 Officials 
receive the Parties' statements of position, unless the period is extended by written agreement of the 
Parties to the dispute. 

III.l.3 Tier 2 Negotiations 

If the Parties are unable to resolve a dispute by Tier 1 negotiations under the preceding Paragraph, 
the matter shall be immediately elevated to the Department Deputy Secretary, Manager for the 
DOE/NNSA Los Alamos Site Office, and the Associate Director for Technical Services for the 
University (the "Tier 2 Officials"). The Tier 2 Officials shall review the Parties' written statements 
of position and shall meet and confer in an attempt to resolve the dispute. The period for Tier 2 
negotiations shall not exceed five business days from the date the Tier 2 Officials receive the 
statements, unless the period is extended by written agreement of the Parties to the dispute. 

III.I.4 Tier 3 Negotiations 

If the Parties are unable to resolve a dispute by Tier 2 negotiations under the preceding Paragraph, 
the matter shall be immediately elevated to the Department Secretary and the Associate 
Administrator for lnfastructure and Environment ofNNSA, and the Director of Los Alamos National 
Laboratory (the "Tier 3 Officials"). The Tier 3 Officials shall review the Parties' written statements 
of position and shall meet and confer in an attempt to resolve the dispute. The period for Tier 3 
negotiations shall not exceed three business days from the date the Tier 3 Officials receive the 
statements, unless the period is extended by written agreement of the Parties to the dispute. 

IIl.1.5 Other Remedies 

If the Parties are unable to resolve a dispute by Tier 3 negotiations under the preceding Paragraph, 
the Parties may agree to seek to resolve the dispute through non-binding mediation or another non
binding dispute resolution method, or the Parties may pursue any available legal remedy to resolve 
the dispute, which may include, for the Department, bringing an enforcement action or, for the 
Respondents, petitioning a court to resolve the matter. The decision or other action forming the 
basis of the dispute shall be deemed final for purposes of judicial review once the Tier 3 negotiations 
are complete. 
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III.I.6 Extension of Deadlines 

The deadline for any obligation of the Respondents under this Consent Order that is directly affected 
by a dispute raised pursuant to this section (III.I) shall be extended by a period of time not to exceed 
the actual time taken to resolve the dispute in accordance with the procedures of this section (III.I). 
The invocation of the dispute resolution process under this section (III.I) shall not, however, extend, 
postpone, or affect in any way any obligations of the Respondents under this Consent Order not 
directly in dispute, unless otherwise agreed by the Department in writing. Stipulated penalties 
attributable to the disputed matter shall continue to accrue, but payment shall be stayed pending 
resolution of the dispute. If the Department prevails in the dispute, the Respondents shall pay all 
accrued stipulated penalties, plus accrued interest, in accordance with Section III.G. 

llI.J MODIFICATION 

III.J .1 Procedures for Modifying Provisions of the Consent Order 

The Parties may modify any of the provisions of this Consent Order. Except as provided in Sections 
III.L (Notice to Parties) and III.M (Work Plans and Other Deliverable Documents), any such 
modifications must be in writing and signed by all Parties. As provided in Section III.W.5, 
modifications of this Consent Order are subject to the same procedural rights that would apply to 
those modifications if made under the Facility's Hazardous Waste Permit pursuant to the regulations 
at 20.4.1.900 NMAC (incorporating 40 C.F.R. § 270.42) and 20.4.1.901 NMAC. 

III.J.2 Provisions Governing Extensions of Time 

The Respondents may seek an extension oftime in which to perform a requirement of this Consent 
Order, for good cause, by sending a written request for extension of time and proposed revised 
schedule to the Department. The request shall state the length of the requested extension and 
describe the bases for the request. The Department will respond in writing to any request for 
extension within ten business days following receipt of the request. If the Department denies the 
request for extension, it will state the reasons for the denial. If the Department does not respond in 
writing within ten business days, the requested extension shall automatically be granted. 

As set forth in Section III.M.2 (Review, Revision, and Approval of Work Plans and Other 
Deliverable Documents), a failure by the Department to meet the notice dates identified in Tables 
XII-2 and XII-3, shall result in an automatic extension of time for Respondents. 

llI.K COMPLIANCE WITH APPLICABLE LAWS 

III.K.l General 

The Respondents shall undertake all actions required by this Consent Order in accordance with the 
requirements of all applicable federal, state, and local laws and regulations. Nothing in this Consent 
Order shall be construed as relieving the Respondents of their obligation to comply with applicable 
law. 

Page 22 March 1, 2005 



NMEDILANL Order on Consent 

IIl.K.2 Atomic Energy Act 

The Atomic Energy Act (AEA), as amended, 42 U.S.C. §§ 2011 et seq., and the Department of 
Energy Organization Act, 42 U.S.C. §§ 7101 et seq., and their implementing regulations, orders and 
directives, require DOE to protect the public health and safety, and, to this end, exclusively 
authorize DOE to regulate nuclear safety at its facilities. DOE's authority to regulate nuclear safety 
is governed by the provisions of 10 C.F.R. Parts 830 through 835. Pursuant to those regulations, 
DOE is required to review and approve all activities and work, including activities and work under 
this Consent Order, to ensure that its statutory and regulatory responsibilities for nuclear safety are 
met. In making determinations concerning nuclear safety, DOE follows the requirements of 10 
C.F.R. Parts 830 through 835. Nothing in this Consent Order shall require the performance of any 
work or activity that is inconsistent with any nuclear safety requirement implemented pursuant to 10 
C.F.R. Parts 830 through 835. If such an inconsistency arises, the Respondents shall provide 
appropriate documentation demonstrating the inconsistency to the Department. 

III.K.3 Anti-Deficiency Act 

No provision of this Consent Order shall be interpreted as, or constitute, a commitment or 
requirement that the United States shall obligate or pay funds in contravention of the Anti
Deficiency Act, 31 U.S.C. § 1341. Payment or obligation of funds by the United States is subject to 
the availability of appropriated funds. 

IIl.L NOTICE TO PARTIES 

Whenever under the terms of this Consent Order, any Party is required to provide notice to any other 
Party, or to submit any plan, report, or other document called for under this Consent Order, such 
notice, plan, report or other document shall be sent or directed to the following persons. 

As to the Department: 

As to DOE: 
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Chief, Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, New Mexico 87505-6303 
Telephone: (505) 428-2512 
Facsimile: (505) 428-2567 

First Class Mail and Overnight Delivery address: 
Environmental Restoration Program Manager 
U.S. Department of Energy I National Nuclear Security Administration 
Los Alamos Site Office 
528 35th Street 
Los Alamos, New Mexico 87544 
Telephone: (505) 667-5808 
Facsimile: (505) 667-9998 

March 1, 2005 



As to the University: 

First Class mail address: 
Remediation Services Deputy Project Director 
Los Alamos National Laboratory 
P.O. Box 1663, MS-M992 
Los Alamos, New Mexico 87545 
Telephone: (505) 667-0808 
Facsimile: (505) 665-4747 

Overnight delivery address: 
Remediation Services Deputy Project Director 
Los Alamos National Laboratory 
1900 Diamond Drive 
Building 1237, Room 601 
Los Alamos, New Mexico 87544 

NMEDILANL Order on Consent 

Any Party may change the name, title, address, phone number or fax number of the contact person 
noted above by providing written notice to the other Parties. The provisions of Section III.J .1 
(Modification) shall not apply to such changes. 

111.M WORK PLANS AND OTHER DELIVERABLE DOCUMENTS 

All work plans, schedules, reports, and other deliverable documents that the Respondents are 
required to prepare under this Consent Order shall be submitted to the Department for review 
and approval. 

III.M.l Submittal of Work Plans 

Each work plan shall meet or address the requirements of this Consent Order in one or more of 
the following ways: 

1. The work plan shall provide for performance of the work in full compliance with the 
requirements of this Consent Order. 

2. The work plan shall state that work meeting the requirements of this Consent Order has been 
completed. The background section of the work plan shall summarize the data or other 
information used to satisfy the investigation requirements of this Consent Order. The 
summaries shall cite supporting documents with corresponding page numbers. 

3. The work plan shall propose to the Department alternate requirements that differ from those 
in this Consent Order. Any such proposal shall be in writing, shall specifically identify each 
proposed alternate requirement and how it differs from the requirement in the Consent 
Order, and shall be accompanied by a detailed written justification. Alternate requirements 
may be satisfied by previous work that is documented in the work plan as described in 
Paragraph 2 above. If the Department approves in writing a work plan with alternate 
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requirements, the alternate requirements of the work plan, rather than the requirements of the 
Consent Order, shall be applicable and enforceable. 

Review, Revision, and Approval of Work Plans and Other Deliverable 
Documents 

Upon receipt of each work plan, schedule, report, or other deliverable document, the Department 
will review the document. The Department may either approve the document as submitted, modify 
the document and approve it as modified, or disapprove the document. Upon completing its review, 
the Department will send Respondents a written notice of approval, approval with modification, or 
disapproval, and will state in writing the deficiencies and other reasons for any modification or 
disapproval. If the Department disapproves the document, the Department may include in the 
written notice directions to the Respondents to modify and resubmit the document. Upon receipt of 
a written notice of disapproval, the Respondents shall revise the document to incorporate all 
modifications and comments, and otherwise correct all deficiencies that gave rise to the disapproval, 
or provide responses to written deficiency comments. Within 30 days after Respondents' receipt of 
a written disapproval, or such other time as specified by the Department, Respondents shall re
submit the revised document to the Department for approval or submit responses to written 
deficiency comments. The Department will either approve the revised document as submitted, 
modify the revised document and approve it as modified, or disapprove the revised document. Upon 
completing its review, the Department will send Respondents a written notice of approval, approval 
with modification, or disapproval, and will state in writing the deficiencies and other reasons for any 
modification or disapproval. If the Department disapproves the document, the Department may 
include in the written notice directions to the Respondents to modify and resubmit the document. 

The Department anticipates that it will review all work plans and schedules, and other deliverable 
documents, that the Respondents are required to prepare pursuant to this Consent Order by the 
Department notice dates set forth in Tables XII-2 and XII-3. Timely review constitutes sending the 
Respondents, by the notice dates specified in Tables XII-2 and XII-3, a written notice of approval, 
notice of approval as modified, or directions to modify pursuant to this section (IIl.M.2). If 
additional time, beyond the notice dates specified in Tables XII-2 and XII-3, is taken to complete 
review and approval, including any time specified by the Department for resubmittal of a 
disapproved document pursuant to this Section, then the schedule for any subsequent work or 
deliverable document that is dependent upon such review shall be automatically extended by a 
period equal to such additional time. No stipulated penalties or any other liability for 
noncompliance with the Consent Order attributable to the Department's failure to respond by the 
notice dates specified in Tables XII-2 and XII-3 shall accrue to the Respondents. 

111.N OFFSITE ACCESS 

To the extent any requirement of this Consent Order, including any work plan approved under this 
Consent Order, requires access to property not owned or controlled by DOE, Respondents shall use 
their best efforts to obtain access from the present owners of such property to conduct required 
activities, and to allow the Department access to such property to oversee such activities. In the 
event that access is not obtained when necessary, the Respondents shall notify the Department in 
writing regarding their best efforts and their failure to obtain such access. 
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111.0 ENTRY AND INSPECTION 

In accordance with section 74-4-4.3 of the HWA, for purposes of enforcing the requirements of this 
Consent Order, the Respondents shall allow any authorized representative of the Department to enter 
the Facility at reasonable times and in accordance with applicable security requirements: (1) to 
inspect the Facility; (2) to obtain samples of any hazardous waste, soil, surface water, or ground 
water; and (3) to inspect and copy documents relating to this Consent Order, subject to normal 
security restrictions related to classified information. 

The Respondents shall notify the Department in writing or by e-mail or fax of any field sampling 
activities undertaken pursuant to any plan or requirement of this Consent Order a minimum of 15 
days prior to the sampling being conducted as required to meet the terms of this Consent Order, and 
shall provide the Department the opportunity to collect split samples upon request of the 
Department. For such events, Respondents shall provide the Department as much advance notice as 
is practicable. 

The Respondents shall notify the Department in writing or by e-mail or fax a minimum of 15 days 
prior to the implementation of any plan required under this Consent Order. 

Nothing in this section (III.O) shall be construed to limit or impair in any way the inspection and 
entry authority of the Department under the HWA, the Hazardous Waste Regulations, RCRA, or 
any other applicable law or regulations. 

III.P AVAILABILITY OF INFORMATION 

In accordance with section 74-4-4.3 of the HWA, the Respondents shall, within a reasonable time 
after receipt of a request from any authorized representative of the Department, furnish information 
to the Department relating to hazardous wastes that are or have been managed at the Facility. 

Nothing in this section (III.P) shall be construed to limit or impair in any way the information 
gathering authority of the Department under the HWA, the Hazardous Waste Regulations, RCRA, or 
any other applicable law or regulation. 

III.Q RECORD PRESERVATION 

Until ten years after the Respondents' receipt of the Department's written notice of termination of 
the Consent Order pursuant to Section III.E, the Respondents shall maintain all records, documents, 
data, and other information required to be prepared under this Consent Order. The only exception to 
this requirement relates to those SWMUs for which a Class 3 permit modification for corrective 
action complete with or without controls has been granted by the Department pursuant to the Permit 
(see Section III.W Integration with Permit). The record preservation requirements for such SWMUs 
shall be set forth in the Permit and those permit requirements shall control and supersede the 
requirements of this Section. Nothing herein shall be construed as a waiver of any attorney client, 
work product or other privilege that the Respondents might otherwise possess. 
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111.R PENDING ACTIONS 

Upon entry of this Consent Order, and in consideration of the Respondents' agreement to perform 
the work under this Consent Order, the Department hereby withdraws and vacates the following: (i) 
the Final Order entitled "Order Proceeding Under the New Mexico Hazardous Waste Act§§ 74-4-
10.1 and 74-4-13," issued to the Respondents on November 26, 2002; (ii) the September 9, 2002 
revision of the Installation Work Plan ("IWP") Work Schedule; and (iii) the Compliance Order No. 
HWB 03-02 issued to the Respondents on April 25, 2003. 

The United States and the University have filed lawsuits challenging the Section 13 Order and the 
2002 IWP Work Schedule. Given that this Consent Order vacates those actions, and thereby renders 
the lawsuits moot, the United States and the University will dismiss their respective federal and state 
court lawsuits, which are captioned as follows: 1) United States v. Ron Curry (Civil No. 03-1273 
LH/RHS) (D.N .M.); 2) United States v. Ron Curry (Ct. App. No. 23,693) (N.M. Ct. App.); 3) United 
States v. Ron Curry (Ct. App. No. 23,496) (N.M. Ct. App.); 4) The Regents of the University of 
California v. Ron Curry (Civil No. 02-1631 LFG/WDS) (D.N.M.); 5) The Regents of the University 
of California v. Ron Curry (Ct. App. No. 23,698) (N.M. Ct. App.); and 6) The Regents of the 
University of California v. Ron Curry (Ct. App. No. 23,471) (N.M. Ct. App.). 

Ill.S STATE'S COVENANT NOT TO SUE 

In consideration of the actions that will be performed by the Respondents under the terms of this 
Consent Order, and except as specifically provided in Section III.T (State's Reservation of Rights), 
the State covenants not to sue or take administrative action against the Respondents, their respective 
officers, agents, successors, or assigns, under the HWA, the SW A, or RCRA, for matters addressed 
in this Consent Order. This covenant not to sue shall take effect upon the Effective Date of this 
Consent Order. This covenant not to sue extends only to the Respondents and their respective 
officers, agents, successors, and assigns and does not extend to any other person. This covenant not 
to sue shall survive the termination of this Consent Order. 

Ill.T STATE'S RESERVATION OF RIGHTS 

As provided in Section III.U, nothing herein shall prevent the State from seeking legal or equitable 
relief, either administratively or judicially, to enforce the requirements of this Consent Order. 
Moreover, nothing herein shall prevent the State from taking administrative action to implement the 
requirements of this Consent Order (e.g., approving or disapproving work plans, issuing certificates 
of completion). Finally, nothing herein shall prevent the State from taking appropriate action to 
address conditions at the Facility that constitute an emergency situation or that present an immediate 
threat to public health or the environment. 

The covenant not to sue set forth in Section III.S does not pertain to any matters not addressed in this 
Consent Order. The State reserves, and this Consent Order is without prejudice to, all rights against 
the Respondents with respect to all such other matters, including, but not limited to, the following: 

I. Conditions unknown to the Department at the time of issuance of a completion certificate 
pursuant to Section VII.E.6.b of this Consent Order, which are discovered following 
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issuance of the completion certificate, where the previously unknown conditions together 
with other relevant information indicate that a particular completion certificate is not 
protective of human health or the environment; 

2. Information unknown to the Department at the time of issuance of a completion certificate 
pursuant to Section VII.E.6.b of this Consent Order, which is discovered following issuance 
of the completion certificate, where the new information together with other relevant 
information indicate that a particular completion certificate is not protective of human health 
or the environment; 

3. Liability arising from the past, present, or future disposal or release of Contaminants outside 
the Facility to the extent the State obtains information concerning such disposal or release 
following t~rmination of this Consent Order and such information was not available to the 
Department at the time of termination; 

4. Liability arising from the future disposal or release of Contaminants at the Facility to the 
extent the State obtains information concerning such disposal or release following 
termination of this Consent Order and such information was not available to the Department 
at the time of termination; 

5. Liability for damages for injury to, destruction of, or loss of natural resources and the costs 
of any natural resource damage assessment or other related costs, and liability for damages 
under any federal or state statute (except for such liability, if any, under the HWA, SW A or 
RCRA) or federal or state common law, for past, present or future releases of contaminants 
to the environment; 

6. Criminal liability; and 

7. Liability for violation of federal or state law, which occurs during or after 
implementation of the corrective action. 

Although this Consent Order does not address radionuclides or radionuclide contamination at the 
Facility, the State reserves the right to bring any action, including judicial or administrative action, 
under any appropriate authority, to compel the Respondents to monitor and report radionuclide 
contamination at or from the Facility, to consider such radionuclide contamination in conducting risk 
assessment, and to clean up such radionuclide contamination. 

Respondents reserve all available defenses to any action reserved by the State under this section 
(III. T). 

III.U ENFORCEMENT 

This Consent Order is an enforceable document. If the Respondents violate any requirements of this 
Consent Order, the State's sole remedy for such noncompliance shall be to enforce those 
requirements pursuant to applicable law, subject, however, to the provisions of Section III.G.7, 
which apply where the State has sought stipulated penalties pursuant to this Consent Order. 
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The State maintains that it may take the following actions, or some combination of the following 
actions, to enforce the requirements of this Consent Order: issue a compliance order under section 
74-4-10 of the HWA seeking injunctive relief or civil penalties for Respondents' noncompliance 
with the requirements of the Consent Order; file a civil action under sections 7 4-4-10 and 7 4-4-
10. l (E) of the HWA or section 7002(a) ofRCRA, 42 U.S.C. § 6972(a), seeking injunctive relief or 
civil penalties for alleged violations of the Consent Order; and file an action seeking criminal 
penalties under section 7 4-4-11 of the HWA. The State also maintains that each requirement of this 
Consent Order is an enforceable "requirement" of the HWA within the meaning of section 74-4-10 
and an enforceable "requirement" ofRCRA within the meaning of section 7002(a)(l )(A), 42 U.S.C. 
§ 6972(a)( 1 )(A). The State further maintains that the list of authorities identified in this Paragraph is 
not exhaustive and reserves all rights to take any action authorized by law to enforce the 
requirements of this Consent Order. The State maintains that citizens may sue to enforce the 
requirements of this Consent Order pursuant to section 7002(a) of RCRA, 42 U.S.C. § 6972(a), if 
Respondents violate those requirements. 

The Respondents reserve any and all rights and defenses to any enforcement action taken by the 
State or any citizen, and nothing in this Consent Order will constitute a waiver of such rights or 
defenses. 

Ill.V RELATIONSHIP TO WORK COMPLETED 

This Consent Order shall be construed to avoid duplication of work already satisfactorily completed 
as determined by the Department pursuant to its current HWA authority or by EPA pursuant to its 
RCRA authority prior to delegation of the RCRA program to the State. Investigations and other 
work that have been satisfactorily completed prior to the effective date of this Consent Order, that 
fulfill the substantive requirements of this Consent Order, and that have been approved by the 
Department or EPA, in writing, shall be deemed to comply with this Consent Order. 

llI.W INTEGRATION WITH PERMIT 

III.W.l General 

The Department has determined that all corrective action for releases of hazardous waste or 
hazardous constituents at the Facility, required by sections 3004(u) and (v) ofRCRA, 42 U.S.C. §§ 
6924(u) and (v), and sections 74-4-4(A)(5)(h) and (i) and 74-4-4.2(B) of the HWA, shall be 
conducted solely under this Consent Order and not under the current or any future Hazardous Waste 
Facility Permit ("Permit"), with the exception of the following four items which will be addressed in 
the Permit and not in this Consent Order: (1) new releases of hazardous waste or hazardous 
constituents from operating units at the Facility; (2) the closure and post-closure care requirements 
of20.4. l .500 NMAC (incorporating 40 C.F.R. Part 264, Subpart G), as they apply to operating units 
at the Facility; (3) implementation of the controls, including long-term monitoring, for any SWMU 
on the Permit's Corrective Action Complete With Controls list, which is described in Section 
III. W .3. b; and ( 4) any releases of hazardous waste or hazardous constituents that occur after the date 
on which this Consent Order terminates pursuant to Section III.E.2. The Department has determined 
that setting forth corrective action requirements in this Consent Order in lieu of the Permit fully 
complies with the requirements of section 3004 of RCRA, 42 U.S.C. § 6924, and section 74-4-
4.2(B) of the HWA. 
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III.W.2 Effect of Consent Order on Permit 

In addition to the four items listed in Section IIl.W.l above, the Permit will include a list of SWMUs 
requiring corrective action under this Consent Order. That list is for tracking purposes only. 

The Parties enter into this Consent Order based on their understanding that there shall be only one 
enforceable instrument for corrective action relating to the Facility, except as provided in Section 
IIl.W.l, and that such instrument is this Consent Order. For the purposes of any enforcement action 
taken by the State or any third party, other than the items listed in Section III.W. l, compliance with 
the terms of this Consent Order constitutes compliance with the requirements for corrective action 
under RCRA and the HWA and their implementing regulations, including section 3004(u) and (v) of 
RCRA, 42 U.S.C. § 6924(u) and (v), 40 C.F.R. Part 264, Subpart F, sections 74-4-4.2(B) and 74-4-
4(A)(5)(h) and (i) of the HWA and section 20.4.1.500 NMAC (incorporating 40 C.F.R. Part 264, 
Subpart F). Upon the effective date of this Consent Order, the sole mechanism for enforcing 
corrective action requirements, except as provided in Section III.W. l, shall be this Consent Order. 
The State will not take any action to enforce the corrective action requirements of the existing 
Permit, except as to those items listed in Section III. W .1. 

This Consent Order sets forth corrective action requirements for certain Contaminants that are not 
hazardous wastes or hazardous constituents. The Department reserves any right it may have to 
impose long-term monitoring or other activities relating to such Contaminants following issuance of 
a certificate of completion under this Consent Order. Such requirements shall not be imposed 
through this Consent Order, however. 

III.W.3 Modification of Permit 

III.W.3.a Class 3 Permit Modification to Remove Corrective Action Requirements 

The Facility Permit currently contains corrective action requirements. Given the Department's 
position that corrective action shall be conducted under this Consent Order and not under the Permit 
as provided in Section III. W .1, and the Parties' understanding that the so le enforceable mechanism 
for corrective action will be this Consent Order, except as provided in Section III.W.1, the 
Respondents intend to seek a Class 3 permit modification for the Permit pursuant to 20.4.1.900 
NMAC (incorporating 40 C.F.R. § 270.42(c)) ("Permit Modification"). That Permit Modification 
request, consistent with Section III. W .1, will seek to remove all corrective action requirements of the 
Permit for releases of hazardous waste or hazardous constituents at the Facility, with the exception 
of the four items specifically identified in Section III. W. l. The Permit Modification request will 
also provide that the terms of this Consent Order are not enforceable as terms of the Permit, except 
as provided in Section III.W.1. Finally, as set forth in Section IIl.W.3.b, the Permit Modification 
request will authorize the Respondents to seek additional permit modifications to remove a SWMU 
from the list of SWMUs requiring corrective action to one of two lists identified in Section III.W.3.b 
concerning SWMUs for which corrective action is complete. The Department supports the Permit 
Modification. 
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III.W.3.b Class 3 Permit Modification For Corrective Action Complete 

Whenever the Respondents obtain a certificate of completion pursuant to the terms of this Consent 
Order for a SWMU or group of SWMUs, the Respondents can initiate a "Class 3 Permit 
Modification for Corrective Action Complete" pursuant to the terms of the Permit. The Permit 
Modification described in Section III.W.3.a will provide that once a Class 3 Permit Modification for 
Corrective Action Complete is granted, the SWMU or SWMUs that are the subject of that 
modification shall be removed from the list of SWMUs requiring corrective action and placed onto 
one of the following two lists: "Corrective Action Complete With Controls"; or "Corrective Action 
Complete Without Controls." These two lists are for informational purposes only and are not 
enforceable; provided, however, that where controls are identified for a SWMU, only those controls 
(e.g., institutional controls, engineered barriers, long-term monitoring and operation and 
maintenance) are enforceable under the Permit. The Department's determination that corrective 
action is complete for a SWMU placed on either the Corrective Action Complete With Controls list 
or the Corrective Action Complete Without Controls list will be subject to the State's reservation of 
rights for new information or unknown conditions. During the pendency of this Consent Order, if 
the Department seeks to require additional work at any SWMU contained on either of the two lists 
for Corrective Action Complete, it will initiate a Permit modification to remove the SWMU from 
such list. 

III.W.4 Renewal of Permit 

The requirements of this Consent Order shall not terminate upon renewal of the Permit issued to the 
Respondents. The renewed Permit, and any future modifications, renewals, or reissuance of the 
Permit, will not include any corrective action requirements, nor any other requirement that is 
duplicative of this Consent Order. The Permit or any renewed Permit can include the four excepted 
items and the list of SWMUs requiring corrective action described in Section III.W. l. 

III.W.5 Preservation of Procedural Rights 

This Consent Order hereby incorporates all rights, procedures and other protections afforded the 
Respondents and the public pursuant to the regulations at 20.4.1.900 NMAC (incorporating 40 
C.F.R. § 270.42) and 20.4.1.901 NMAC, including, but not limited to, opportunities for public 
participation, including public notice and comment, administrative hearings, and judicial appeals 
concerning, for example, remedy selection decisions of the Department. 

III.W.6 Contingencies 

The Department hereby commits to process the Permit Modification described in Section III. W.3 .a 
(Class III Permit Modification to Remove Corrective Action Requirements) expeditiously. In 
making this commitment, the State recognizes that the Respondents have entered into this Consent 
Order based on their understanding that there shall be only one enforceable instrument for corrective 
action and that such instrument is this Consent Order. (See Section IIl.W.2 Effect of Consent Order 
on Permit). If the Department fails to issue for public comment a draft Permit Modification as 
described in Section IIl.W.3.a within 6 months after the date a Permit Modification request is 
submitted, this Consent Order automatically shall be vacated. In such circumstance, the Parties 
agree to meet and confer within one week following the vacating of the Consent Order in an attempt 
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to agree upon the most efficient approach to setting forth the corrective action requirements in an 
enforceable document. 

If the Department denies the Permit Modification request and the basis for the denial can be cured, 
the Parties will promptly take all appropriate actions to cure the identified deficiency. This Consent 
Order automatically shall be vacated 30 days after the Department's denial of the Permit 
Modification request, unless the basis for the permit modification denial can be cured. 

If the Department grants the Permit Modification request, and a court of competent jurisdiction 
determines that corrective action requirements for releases of hazardous waste or hazardous waste 
constituents in this Consent Order must be included in the Permit, the Respondents shall submit a 
Class 3 Permit Modification request that incorporates those terms of the Consent Order which, as of 
the date of the modification, have not been met. Once that Permit Modification becomes effective, 
this Consent Order automatically shall be vacated. 

III.X SEVERABILITY 

If any provision or authority of this Consent Order is held by a court of competent jurisdiction to be 
invalid, if that provision or authority is severable from the remainder of the Consent Order, the 
remainder of the Consent Order shall remain in force and shall not be affected by the court's order 
and ruling. Additionally, ifthe application of this Consent Order to any party or circumstance is 
held by a court of competent jurisdiction to be invalid, the application of this Consent Order to other 
parties or circumstances shall remain in force and shall not be affected thereby. 

III.Y LAND TRANSFER 

III.Y.l Transfer of Facility Property in Fee 

The provisions of this section (III. Y .1) shall apply for the duration of the Consent Order to any 
transfer in fee of Facility property from the United States to another entity during DOE's operational 
control of the property, to the extent that such property is subject to any requirement under the 
Consent Order. 

III.Y.l .a Notice and Meeting 

Prior to the United States transferring in fee any portion of the Facility to another entity, DOE will 
provide written notice of such transfer to the Department at least 120 days prior to the date of 
transfer. Appropriate representatives of DOE, the Department, and the entity to which the United 
States intends to transfer title to the property ("the transferee") will meet within 30 days after 
issuance ofDOE's written notice of transfer. Atthe meeting, the Parties will discuss the transferee's 
intended use of the property that is the subject of the transfer ("the property"). The Department and 
DOE will review the corrective measures, including remedy, taken with regard to the property, in 
light of the transferee's intended use of the property. 
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IIl.Y.1.b Department's Determination 

Within 60 days after the meeting described in Section III.Y.l .a, the Department will determine ifthe 
corrective measures implemented by the Respondents with regard to the property are protective of 
human health and the environment in light of the transferee's intended use of the property. 

(i) If the Department determines that the corrective measures implemented by the Respondents 
with regard to the property are not protective of human health and the environment in light 
of the transferee's intended use of the property, the Department must explain, in writing, 
why such measures are not protective, and must identify the specific additional corrective 
action requirements that Respondents must complete with regard to the property. If DOE 
thereafter still intends to go through with the transfer, Respondents will endeavor to conduct 
any additional corrective action requirements identified by the Department prior to transfer. 
With the Department's prior approval, DOE may conduct such additional corrective action 
requirements following transfer, pursuant to a schedule approved by the Department. Such 
schedule shall be enforceable pursuant to the terms of this Consent Order. 

(ii) If the Department determines that the corrective measures implemented by Respondents with 
regard to the property are protective of human health and the environment in light of the 
transferee's intended use of the property, no additional corrective action requirements will be 
imposed with regard to the property prior to transfer. If the Department determines, pursuant 
to this paragraph, that no additional corrective measures will be imposed, DOE shall not be 
precluded from transferring the property immediately following receipt of the Department's 
determination, even if that determination is received prior to the expiration of the review 
period. 

The Department must notify Respondents no later than 60 days following the meeting required by 
Section III. Y.1.a as to whether additional corrective action measures are necessary with regard to the 
property given the transferee's intended use of the property. If the Department does not notify 
Respondents within this time-frame, the Department will be deemed to have concluded that no 
additional corrective measures are necessary given the transferee's intended use of the property. 

III. Y.1.c Terms of Transfer 

In transferring land to another entity, the United States shall comply with the terms of section 120(h) 
of the Comprehensive Environmental Response, Compensation, and Liability Act, as amended 
("CERCLA"), 42 U.S.C. § 9620(h). That section applies to any property owned by the United States 
on which any hazardous substance was stored for one year or more, known to have been released, or 
disposed of. Consistent with CERCLA section 120(h)(3)(A), the United States will include in the 
deed transferring the property the information required by CERCLA section 120(h)(3)(A)(i), the 
covenant required by CERCLA section 120(h)(3)(A)(ii), and the access clause required by CERCLA 
section 120(h)(3)(A)(iii). The United States may defer the requirement of section 
120(h)(3)(A)(ii)(I), consistent with the terms of CERCLA section 120(h)(3)(C). 
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III.Y.1.d Restricted Use 

When the United States transfers property that has been cleaned to a level less protective than a 
residential use scenario, the United States will include in the deed a restriction that limits future use 
of the property to the particular use scenario on which DOE has based its cleanup of the property 
(e.g., if the property was cleaned based on an industrial use scenario, future use of the property 
would be limited to industrial use). The language of the deed restriction governing future land use 
necessarily will differ for each deed, depending upon the facts and circumstances of the property 
being transferred. Such restriction shall, at a minimum, be consistent with the following language: 

The property shall not be used for any purpose other than [define the use scenario 
on which DOE has based its cleanup of the property]. That means that the 
property shall not be used for [define less restrictive uses]. 

At least 30 days prior to transfer, DOE shall provide the Department the opportunity to review and 
comment upon the language of the proposed deed restriction limiting future land use, as described 
generally in the preceding Paragraph. The Department shall provide comments on such proposed 
language no later than 15 days after receipt ofDOE's proposed language. 

IIl.Y.1.e Enforceability Against Transferee 

The Parties agree that the covenant required by CERCLA section 120(h)(3)(A)(ii), and the deed 
restriction described in Section III.Y. l .d (to the extent the property is not remediated for unrestricted 
use), are requirements within the meaning ofCERCLA section 310(a)(l), 42 U.S.C. § 9659(a)(l). 

The Parties agree that the contract of sale between the United States and the transferee will state that 
the parties to the contract agree that the deed restriction to be set forth in the deed is a requirement 
within the meaning of CERCLA section 310(a)(l), 42 U.S.C. § 9659(a)(l). Further, the Parties 
agree that such statement within the Contract of Sale will survive the transfer of the deed. 

The Parties also agree that the deed transferring title from the United States to the transferee will 
state that the restriction on land use set forth in the deed is intended to be an equitable servitude, that 
both the Department and the transferor are beneficiaries of the equitable servitude, that the parties 
intend for the restriction on land use to run with the land and to bind subsequent transferees, that 
such restriction is enforceable by the Department and the transferor against any subsequent 
transferee that fails to comply with its terms. The deed shall be recorded in the appropriate 
recording office in the chain of title of the property to give notice of the use restriction to subsequent 
transferees of the property. 

III.Y.1.f EPA Institutional Controls Tracking System 

For any deed transferring title from the United States to the transferee that contains a restriction on 
future land use, DOE will, within 90 days of transfer of the property, notify EPA, Region VI, of the 
transfer and identify for EPA the location of the property that is the subject of the transfer so that 
EPA can, as appropriate, include such property in its pilot institutional controls data base and 
tracking system. This database and tracking system, among other things, identifies former United 
States' property on which deed restrictions have been placed. 
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III.Y.2 Transfer of Control of Facility Property to Another Federal Entity 

The provisions of this section (III. Y .2) shall apply for the duration of the Consent Order to any 
transfer of operational control of Facility property from DOE to another agency, department, or 
instrumentality of the United States, to the extent that such property is subject to any requirement 
under the Consent Order. 

III.Y.2.a Notice and Meeting 

IfDOE decides or learns of a decision that operational control of any portion of the Facility will be 
transferred from DOE to another agency, department or instrumentality of the United States (the 
"transferee agency"), DOE will provide written notice of such operational transfer to the Department 
at least 120 days prior to the transfer, if practicable. If, however, DOE decides or learns of such 
decision fewer than 120 days prior to the transfer, DOE will provide written notice to the 
Department as soon thereafter as is reasonably practicable. Appropriate representatives of DOE will 
meet with representatives of the Department and the transferee agency. Such meeting shall take 
place within 30 days after DOE's written notice under this Paragraph. The meeting may occur 
following the change in operational control, if the United States determines that the change in 
operational control cannot be delayed. At the meeting, the Parties will discuss the transferee 
agency's intended use of the property. The Department and DOE will review the corrective 
measures, including remedy, taken with regard to the property, in light of the transferee agency's 
intended use of the property. 

III.Y.2.b Department's Determination 

Within 60 days after the meeting, the Department will determine if the corrective measures 
implemented by Respondents with regard to the property are protective of human health and the 
environment in light of the transferee agency's intended use of the property. 

(i) If the Department determines that the corrective measures implemented by Respondents with 
regard to the property are not protective of human health and the environment in light of the 
transferee agency's intended use of the property, the Department must explain, in writing, 
why such measures are not protective, and must identify the specific additional corrective 
action requirements that Respondents must complete with regard to the property. To the 
extent practicable, Respondents will endeavor to conduct any additional corrective action 
requirements identified by the Department prior to the transfer of operational control. DOE 
may, however, conduct such additional corrective action requirements following transfer of 
operational control, pursuant to a schedule approved by the Department. Such schedule shall 
be enforceable pursuant to the terms of this Consent Order. 

(ii) If the Department determines that the corrective measures implemented with regard to the 
property are protective of human health and the environment in light of the transferee 
agency's intended use of the property, no additional corrective action work will be taken 
with regard to the property. 

The Department must notify Respondents no later than 60 days following the meeting required by 
Section III.Y.2.a as to whether additional corrective action measures are necessary with regard to the 
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property. If the Department does not notify Respondents within this time-frame, the Department 
will be deemed to have concluded that no additional corrective measures are necessary given the 
transferee agency's intended use of the property. 

III. Y.2.c Contrary Land Use 

If the Department determines that the transferee agency plans to use, or is using, the subject property 
in a manner contrary to the use(s) discussed at the meeting described in Section III.Y.2.a, the 
Department shall notify DOE and the transferee agency in writing. In such writing, the Department 
shall explain its concerns with regard to the proposed or current use of the property. Within 30 days 
thereafter DOE, the Department, and the transferee agency shall meet to discuss the Department's 
stated concerns. The State reserves its right to take any action, including administrative or judicial 
action, to address the contrary land use. 
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Table 111-1 

Explosive Compounds (Including Propellants, Pyrotechnics, and Degradation Products) 

Constituent Abbreviation or Synonym 

2-Amino-4,6-Dinitrotoluene 2-Am-DNT 

4-Amino-2,6-Dinitrotoluene 4-Am-DNT 

2,4-Diamino-6-Nitrotoluene 2,4-DANT 

2,6-Diamino-4-Nitrotoluene 2,6-DANT 

3,5-Dinitroaniline 3,5-DNA 

Octahydro-1,3 ,5, 7-tetranitro-1,3,5, 7-tetrazocine HMX 

2-Nitrotoluene 2-NT 

3-Nitrotoluene 3-NT 

4-N itroto I uene 4-NT 

Pentaerythrito I tetranitrate PETN 

Hexahydro-1,3,5-trinitro-l ,3,5-triazine RDX or Cyclonite 

Triaminotrinitrobenzene TATB 

Tris ( o-cresy I) phosphate TCP 

Methyl-2,4,6-trinitrophenylnitramine Tetryl 

2,4,6-Trinitrotoluene TNT 
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IV. FACILITY INVESTIGATION 

IV.A GENERAL REQUIREMENTS 

This Section (IV.A) provides general requirements for the investigation of contamination at the 
Facility. The requirements of this Section (IV.A) shall apply to the canyon watershed investigations 
under Section IV.Band the TA investigations under Section IV.C. 

IV.A.I Background 

Prior to the issuance of this Consent Order, the Respondents began investigations to evaluate for the 
presence of contamination at the Facility and performed corrective measures pursuant to the 
Facility's Hazardous Waste Permit. The results of previous investigation work are to be 
incorporated into the investigations conducted under this Consent Order. However, additional 
investigation is necessary to fully characterize the nature, extent, fate, and transport of contaminants 
that have been released to the environment, including air, soil, sediment, surface water, and 
groundwater, to determine the need for and scope of corrective action. 

The Respondents have established a groundwater-monitoring network for the purpose of 
hydro geologic characterization and groundwater quality sampling. The current Facility monitoring 
network includes municipal supply wells, test wells, monitoring wells, and springs. Implementation 
of the groundwater monitoring requirements of this Consent Order will fulfill the groundwater 
monitoring requirements of the Hazardous Waste Regulations, 20.4.1.500 NMAC (incorporating 40 
C.F.R. Part 264, Subpart F). Pursuant to the Facility's Hazardous Waste Permit, the Respondents 
have prepared and are implementing a Hydrogeologic Workplan, dated May 1998, to characterize 
the hydrogeologic system beneath the Facility. The requirements of this Consent Order replace the 
requirements of the Hydrogeologic Workplan. Based on the results of groundwater investigations 
conducted in accordance with this Consent Order or other information, the Department may require 
modification of the number and location of piezometers and wells to be installed as part of this 
Consent Order. 

IV.A.2 General Facility Information 

The Respondents shall submit to the Department the following information. These submittals are 
one-time submittals, unless new information becomes available. In that case, the affected submittals 
shall be updated and resubmitted annually: 

1. Facility-wide topographic map; 

2. Facility-wide geologic maps, surface geology, and structure contour maps; 

3. Maps and tables indicating the surveyed coordinates and locations of all existing springs, 
wells, and surface water gaging stations; 

4. Fault and high-fracture density zone maps; 
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5. Maps presenting the discharge points of seeps and springs, with tables indicating estimated 
flow, associated stratigraphic units, and discharge point elevations; 

6. Alluvial groundwater maps depicting known saturated aquifer thickness and extent and 
suspected extent of contamination; 

7. Perched-intermediate groundwater maps presenting aquifer thickness and flow direction 
data, and known and suspected vertical and lateral extents of contamination; 

8. Regional groundwater maps depicting measured groundwater elevations and known flow 
direction( s); 

9. The Facility's existing Hydrogeologic Atlas, including water-level contour map ofregional 
aquifer and known radii-of-effects from pumping of municipal supply wells; 

10. Diagrams using representative data showing groundwater flow regimes as indicated by water 
chemistry (e.g., Stiff, Piper diagrams) for all groundwater zones; and 

11. Periodic water level data presented graphically and in tabular format. 

The information shall be submitted to the Department, in hardcopy and CD-ROM, beginning 30 
days after the effective date of this Consent Order, and no later than March 31 of each subsequent 
calendar year. 

IV.A.3 Groundwater Investigation 

The Respondents shall conduct investigations of groundwater in accordance with Department
approved work plans to fully characterize the nature, vertical and lateral extent, fate, and transport of 
groundwater contamination originating from the Facility to determine the need for, and scope of, 
corrective action. The investigation shall include an evaluation of the physical, biological and 
chemical factors influencing the transport of contaminants in groundwater. The Respondents shall 
implement the groundwater investigation requirements in accordance with the schedule set forth in 
Section XII of this Consent Order. All data shall be collected according to EPA and industry 
accepted methods and procedures, and in accordance with Section IX of this Consent Order. 

IV.A.3.a Objectives 

The Respondents shall implement the groundwater investigations, including all sampling and 
analysis, to determine the following: 

1. nature and extent of contamination; historical and current releases of contaminants to 
groundwater; 

2. fate and transport, including boundary conditions, of releases of contaminants within 
groundwater; 

3. the depth to groundwater, groundwater elevations, water table elevations, and potentiometric 
surface distributions; 
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4. groundwater flow directions and velocities; 

5. migration of groundwater across hydro stratigraphic boundaries; 

6. watershed and regional water balance information for evaluating contaminant fate and 
transport including: 

• recharge and discharge locations, rates, and volumes, 

• evapotranspiration data, 

• stream-flow data; 

7. water supply well pumping influences, including data for wells not owned by the 
Respondents, if available; 

8. saturated and unsaturated hydraulic-conductivity (Kx,y,z), porosity, effective porosity, 
permeability, transm1ss1v1ty, particle-size, storage coefficients, and estimated 
fracture/secondary porosity for each hydrostratigraphic unit from core and geophysical 
logging of boreholes; 

9. contaminant concentrations from soil, rock, sediment, and vapor sample analyses and 
absorption coefficients (Kcts) for each hydrostratigraphic unit; and 

10. changes in groundwater chemistry and the causes. 

In selecting sites for new wells, the Respondents shall consider paleotopography, fracture density 
and orientation, source areas, contaminant characteristics, geologic structures, groundwater flow 
direction, and the occurrences of groundwater. All existing and newly installed wells and 
piezometers shall be surveyed in accordance with the requirements described in Sections IX.B and X 
of this Consent Order. 

IV.A.3.b Groundwater Monitoring Plan 

Within ninety (90) days after the effective date of this Consent Order, the Respondents shall submit 
to the Department for review and written approval an Interim Facility-Wide Groundwater 
Monitoring Plan (Interim Plan). The Interim Plan, approved pursuant to the procedures in Section 
III.M of this Consent Order, shall provide for all groundwater and spring monitoring necessary to 
fulfill the requirements of this Consent Order. The Interim Plan shall state the proposed locations 
and frequency of groundwater sampling, the proposed parameters for analysis, and the proposed 
methods for sampling and analysis. The sampling schedule in Table XII-5 shall be used to develop 
the Interim Plan. Results of previous groundwater monitoring at the Facility may be used as 
guidance for development of the Interim Plan. All groundwater monitoring and sampling 
implemented pursuant to this Consent Order shall begin after, and in accordance with, an Interim 
Plan that has been approved by the Department pursuant to Section III.M. The Interim Plan shall 
comply with the investigation methods and procedures set forth in Section IX of this Consent Order. 
The plan shall be prepared in accordance with Section XI.B of this Consent Order. Submittal of the 
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initial eight watershed-specific periodic monitoring reports may be staggered over the first year of 
groundwater monitoring conducted under this Consent Order. This may be accomplished by 
submitting two watershed-specific periodic monitoring reports for different watersheds to the 
Department per quarter starting 180 days after the Department's approval of the Interim Plan. 

The Respondents shall revise and update the Interim Plan annually to propose changes to the 
monitoring plan (e.g., to include newly installed monitoring wells; to remove wells not providing 
good quality data, if approved by the Department; and to make any other appropriate changes). The 
Respondents shall submit the revised and updated plan to the Department for approval ninety (90) 
days after each anniversary of the effective date of this Consent Order. 

After completing the installation of all additional monitoring wells in a canyon watershed as 
described in Section IV.B of this Consent Order, the Respondents shall submit to the Department for 
review and written approval a watershed-specific long-term groundwater monitoring plan for each 
watershed. Upon Department approval of a Jong-term monitoring plan for a specific watershed, the 
requirements of the long-term monitoring plan shall apply and shall supersede the requirements of 
the watershed-specific section of the Interim Plan. 

IV.A.3.c Geophysical Investigations 

The Respondents shall conduct geophysical and geochemical investigations in accordance with work 
plans approved under or incorporated into this section (IV) and with Section IX of this Consent 
Order. Pursuant to those approved work plans, the Respondents shall collect core and open-hole 
geophysical measurements from each boring to meet the purposes of this Consent Order as stated in 
Section III.A. Cased hole geophysical logging may be approved by the Department on a site
specific basis, but is not preferred because of the limited logging tool suite and reduced resolution of 
currently available geophysical equipment. 

IV.A.3.d Background Investigation 

The Respondents shall determine the background concentrations for naturally occurring metals and 
general chemistry parameters in alluvial, intermediate , and regional groundwater. Within 180 days 
after the effective date of this Consent Order, the Respondents shall submit to the Department for 
review and written approval a Groundwater Background Investigation Report to determine Facility 
background concentrations for naturally occurring metals in groundwater at or near the Facility. The 
background investigation report shall state the background concentration for each metal and the 
general chemistry parameters, and state the bases for selecting each such concentration. The 
investigation report shall be prepared in accordance with Section XI.C of this Consent Order. 

IV.A.3.e Monitoring Wells and Piezometers 

The Respondents shall comply with the requirements of this section (IV .A.3 .e) for the installation of 
all alluvial monitoring wells, piezometers, intermediate zone monitoring wells, and regional 
monitoring wells. 

All well construction and installation shall be conducted in accordance with Sections IX and X of 
this Consent Order, and according to the schedule set forth in Section XII of this Consent Order. All 
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monitoring and sampling shall be conducted in accordance with Section IX of this Consent Order, 
and according to the schedule set forth in Section XII of this Consent Order. 

The Department shall approve in writing all drilling locations, monitoring well and piezometer 
construction and installation details, sampling depths, and abandonment activities prior to the start of 
the activities. 

IV.A.3.e.i Alluvial Wells and Piezometers 

The Respondents shall submit work plans for construction of alluvial wells and piezometers that 
meet the following requirements, subject to the procedures in Section III.M of this Consent Order. 

1. The alluvial well borings shall be advanced to minimum depths of five ft below the 
alluvium-bedrock interface. 

2. Samples of alluvial sediments and underlying bedrock shall be collected for hydraulic and 
soil property testing and for analysis to determine the presence of contaminants at depths or 
intervals approved by the Department and in accordance with the methods described in 
Section IX.B of this Consent Order. 

3. Alluvial wells and piezometers shall be constructed and developed in accordance with 
Section X of this Consent Order. Wells and piezometers that are abandoned shall be 
abandoned in accordance with the procedures for abandonment in Section X.D of this 
Consent Order. 

4. Samples shall be obtained from each boring between the ground surface and one ft below the 
ground surface (0.0-1.0 ft interval), at five-ft intervals, at the alluvium-bedrock contact, and 
at the maximum depth of each boring in accordance with the methods described in Section 
IX.B of this Consent Order. 

5. Field screening and chemical analyses of collected samples shall be conducted in accordance 
with Section IX of this Consent Order. 

6. Selected soil, rock, and sediment samples collected during drilling activities shall be 
submitted to an analytical laboratory for the required analyses. 

7. Site-specific or watershed-specific work plans shall be prepared in accordance with Sections 
IX and XI.B of this Consent Order. The Respondents may request site-specific 
modifications to the work plans, including the required analytical suite, based on known site 
or watershed histories and previous investigation results in the site-specific investigation or 
monitoring work plans submitted to the Department prior to the start of field activities. 

8. Groundwater samples shall be submitted for the analyses required in this section (IV) and 
Section IX of this Consent Order. 

9. Groundwater monitoring data and groundwater samples shall be collected from each well at 
the frequencies specified in and in accordance with the requirements of this section (IV) and 
Section IX of this Consent Order. In accordance with Section IV.B of this Consent Order, 
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the Respondents shall submit to the Department for review and written approval a 
watershed-specific long-term groundwater monitoring plan for each watershed. Upon 
Department approval of the long-term monitoring plan for a specific watershed, the 
requirements of the long-term monitoring plan shall apply and shall supersede the 
requirements of the watershed-specific section of the Interim Plan. 

Piezometers should be used only for the purpose of determining the extent of saturation and 
hydraulic gradients. Piezometers should not be used to characterize or monitor the extent of 
contamination. The Department may approve the use of other methods to determine the extent of 
subsurface saturation. 

IV.A.3.e.ii Intermediate Wells 

The Respondents shall submit work plans for construction of intermediate wells that meet the 
following requirements, subject to the procedures in Section III.M of this Consent Order. 

1. As appropriate, based on site-specific conditions, geophysical measurements and soil, rock, 
vapor, and groundwater samples shall be collected from each boring prior to well 
construction in accordance with Section IX of this Consent Order. 

2. After completion of the borings, the Respondents shall submit a monitoring well design plan 
to the Department for approval prior to construction of the intermediate zone wells. The 
Respondents shall not leave any borehole open or cased with drill casing for longer than five 
(5) days. 

3. The Department may impose specific conditions for well construction, require borings to be 
extended to the regional aquifer, or require the drilling of additional borings that intersect 
intermediate perched saturated zones or the regional aquifer based on investigation results. 

4. Field screening and sample collection of soil, rock, vapor, and groundwater samples shall be 
conducted in accordance with Section IX of this Consent Order. 

5. Selected soil, rock, and sediment samples shall be submitted to an analytical laboratory for 
the required analyses. 

6. Site-specific or watershed-specific work plans shall be prepared in accordance with Section 
XI of this Consent Order. Site-specific modifications to the required analytical suite and 
sampling frequency based on known site or watershed histories and previous investigation 
results may be requested by the Respondents in site-specific investigation or monitoring 
work plans submitted to the Department prior to the start of field activities. 

7. Groundwater samples shall be submitted forthe analyses required in Section IV.B below and 
Section IX of this Consent Order. 

8. Groundwater monitoring data and groundwater samples shall be collected from each well at 
the frequencies specified in and in accordance with the requirements of this section (IV) and 
Section IX of this Consent Order. In accordance with Section IV.B of this Consent Order, 
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the Respondents shall submit to the Department for review and written approval a 
watershed-specific long-term groundwater monitoring plan for each watershed. Upon 
Department approval of the long-term monitoring plan for a specific watershed, the 
requirements of the long-term monitoring plan shall apply and shall supersede the 
requirements of the watershed-specific section of the Interim Plan. 

IV .A.3 .e.iii Regional Wells 

The Respondents shall submit work plans for construction of regional aquifer wells that meet the 
following requirements, subject to the procedures in Section III.M of this Consent Order. 

1. The proposed locations, depths and details of drilling, sampling, and well construction shall 
be described in work plans prepared in accordance with Sections IX and XI.B of this 
Consent Order or other document approved by the Department prior to well installation. 

2. After completion of the borings, a monitoring well design plan shall be submitted to the 
Department for written approval prior to construction of the regional aquifer wells. No 
borehole shall be left open or cased with drill casing for longer than five (5) days. 

3. Geophysical measurements and soil, rock, vapor, and groundwater samples shall be collected 
from the borings prior to well construction in accordance with Section IX of this Consent 
Order. 

4. Where appropriate, the borings shall be monitored for the presence of vapor-phase 
contaminants prior to well construction. 

5. Based on the results of subsurface vapor monitoring, the Department may require that the 
Respondents construct the wells to accommodate subsurface vapor monitoring in addition to 
groundwater monitoring and sampling. 

6. Field screening and sample collection of soil, rock, vapor, and groundwater samples shall be 
conducted in accordance with Section IX of this Consent Order. 

7. Selected soil, rock, and sediment samples shall be submitted to an analytical laboratory for 
the required analyses. 

8. Site- or watershed-specific work plans shall be prepared in accordance with Sections IX and 
XI.B of this Consent Order. The Respondents may request site-specific modifications to the 
required analytical suite in the site-specific investigation or monitoring work plans submitted 
to the Department, based on known site or watershed histories and previous investigation 
results, prior to the start of field activities. 

9. Groundwater samples shall be submitted for the analyses required under Sections IV, V and 
VI of this Consent Order. 

10. Groundwater monitoring data and groundwater samples shall be collected from each well at 
the frequencies specified in and in accordance with the requirements of this section (IV) and 
Section IX of this Consent Order. In accordance with Section IV.B of this Consent Order, 
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the Respondents shall submit to the Department for review and written approval a 
watershed-specific long-term groundwater monitoring plan for each watershed. Upon 
Department approval of the long-term monitoring plan for a specific watershed, the 
requirements of the long-term monitoring plan shall apply and shall supersede the 
requirements of the watershed-specific section of the Interim Plan. 

IV.A.3.e.iv Well Completion 

The Respondents shall submit to the Department a well completion summary fact sheet within 30 
days of completion of each regional aquifer well. Installation of all wells shall be considered 
complete when the well casing has been installed to its final position and the casing rim can be 
measured relative to the ground surface. Well development must be completed within 30 days of the 
completion of well installation. The 120-day clock for well completion report submittal for regional 
aquifer wells will begin 30 days after well completion, as defined above. The details of all drilling 
and well construction for alluvial and intermediate depth wells shall be included in the site- or 
canyon-specific investigation reports. Investigation reports that document the results of the site
specific investigations shall be prepared in accordance with the format described in Section Xl.C of 
this Consent Order and the schedule set forth in Section XII of this Consent Order. 

IV.A.3.f Springs 

The Respondents shall submit work plans for monitoring of springs that meet the following 
requirements, subject to the procedures in Section 111.M of this Consent Order. 

1. Springs used to monitor groundwater shall be sampled as close to the source as possible and 
shall be sampled at the same locations during each sampling event. If field conditions 
change, the spring shall be sampled as close to the original location as possible, and the 
Respondents shall notify the Department in the periodic monitoring report that the sampling 
location has changed. 

2. The sampling point for each spring shall be located in accordance with the survey methods 
described in Section IX.B of this Consent Order or by other survey methods approved by the 
Department. 

3. Spring water flow rates shall be measured, if feasible. In addition, the seep or spring effluent 
pH, specific conductance, dissolved oxygen, temperature, and oxidation-reduction potential 
shall be measured at the sample location during each sampling event. The Respondents shall 
measure field water quality parameters to determine the stability of the groundwater 
chemistry prior to sample collection and shall follow the procedures outlined in Section IX 
of this Consent Order. 

4. Spring samples shall be submitted to an analytical laboratory for analyses of the general 
chemistry, organic, and inorganic constituents listed below. The Respondents may request 
modification of the required analytical suite and monitoring frequency in the site-specific, 
canyon-specific, and Facility-wide work plans based on specific conditions and information 
acquired during previous investigation and monitoring activities. The Department shall 
approve all modifications to the monitoring and sampling methods and analytical suite prior 
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to sample collection. General chemistry parameters shall include nitrate, nitrite, ammonia, 
total kjeldahl nitrogen (TKN), phosphate, sulfate, carbonate and bicarbonate, and other site
specific, watershed-specific, or groundwater zone-specific parameters listed in Section 
IX.B.2.i as specified in the watershed-specific long-term groundwater monitoring work plan. 
Samples shall be collected for organic analyses that include VOCs, semivolatile organics 

(SVOCs), explosive compounds and their degradation products, PCBs, and dioxins/furans 
listed in 40 C.F.R. Part 264, Appendix IX, or analyses otherwise approved by the 
Department. Inorganic analyses shall include T AL metals, silicon, lithium, molybdenum, 
cyanide, and perchlorate, or analyses otherwise approved by the Department in writing. The 
Department also may require testing for additional analytes not listed above. 

The Respondents shall submit periodic monitoring reports to the Department in accordance with 
Section IV .A.6. 

IV.A.4 Sediment Investigation 

The Respondents shall conduct investigations to fully characterize the nature, extent, fate, and 
transport of contaminants in sediments in the canyons located within and downgradient of the 
Facility to determine the need for, and scope of, corrective action. The Respondents shall conduct 
the sediment investigations in accordance with approved work plans that meet the general 
requirements of this section (IV.A.4) and the specific requirements of Sections IV.B and IV.C 
subject to the procedures in Section III.M of this Consent Order. All monitoring and sampling shall 
be conducted in accordance with the investigation methods and procedures set forth in Section IX of 
this Consent Order. The Respondents shall implement the sediment investigation requirements set 
forth in the Department-approved work plans in accordance with the schedule set forth in Section 
XII. 

The Respondents shall submit work plans for investigation of sediments that meet the following 
requirements, subject to the procedures in Section III.M of this Consent Order. 

1. All types and sources of contaminants that were historically discharged or released to each 
canyon watershed shall be identified. 

2. Identify the areas of sediment accumulation in each canyon from the western boundary of the 
Facility to the Rio Grande. Identify areas of sediment accumulation from the head to the 
mouth of those canyons that head within the Facility boundaries. 

3. Identify reaches, as defined in this Consent Order, within each canyon based on the 
information collected to fulfill the requirements of Paragraph 2 above. Each reach shall be 
selected and investigated in accordance with Chapter 5 of the Facility's Core Document for 
Canyons Investigations, April 1997, approved by the Department on March 17, 1998. 

4. Conduct geomorphic characterization, as defined in Chapter 5 of the Facility's Core 
Document for Canyons Investigations, of each reach and evaluate for the presence of 
contaminants within each reach. 
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5. Collect sediment samples from the surveyed locations for field screening and laboratory 
analysis as required by the Department. Sample collection shall focus on locations where 
contamination is detected at levels greater than established background levels and on 
geomorphic units where contamination is likely to accumulate. 

IV.A.5 Firing Sites 

IV.A.5.a General 

The Respondents shall conduct the investigation and, as appropriate, implement corrective action at 
firing sites and surrounding areas of the Facility in accordance with this Consent Order. 

The Respondents have prepared a map entitled "Los Alamos National Laboratory Firing Sites" dated 
October 2003, depicting active Facility firing sites and surrounding areas; this map is part of the 
Administrative Record for this Consent Order. The map depicts the "Fenced Area" (larger green 
area) and the "Testing Hazard Zone" (smaller blue-gray area) associated with active Facility firing 
sites. The map, as it may be revised from time to time, is incorporated herein by reference. 

DOE may revise the geographic scope and location of the designated Testing Hazard Zones if 
necessary to support DOE's operations. If that occurs, or if any other changed circumstances or 
other information becomes available such that the map does not accurately depict the Fenced Area or 
the Testing Hazard Zone, or that uses incompatible with the range activities are occurring within the 
Testing Hazard Zone, the Respondents shall revise the map and submit to the Department the 
revised map with explanatory information, that explains and justifies the revision, within thirty (30) 
days. The revised version of the map shall be incorporated herein by reference and substituted for 
the earlier version. 

IV.A.5.b Testing Hazard Zones 

The Respondents shall investigate and, if appropriate, conduct corrective action for all SWMU s and 
AOCs identified in Table IV-1 (i.e. sites within Testing Hazard Zones to undergo corrective action 
under this Consent Order) located within the Testing Hazard Zone according to the schedule 
contained in Section XII. However, such investigation and corrective action shall be scheduled and 
conducted to avoid unreasonable interference with Testing Hazard Zone operations as described 
below. 

Except as provided in the next paragraph, the Respondents may defer investigation and corrective 
action for any SWMU or AOC located within a Testing Hazard Zone and identified in Table IV-2 
(sites within Testing Hazard Zones to be deferred), and need not include such SWMU or AOC in the 
relevant Aggregate Area investigation work plan. The deferral may continue until such time as the 
firing site that has been used to delineate the relevant Testing Hazard Zone is closed, or it is inactive 
and DOE has determined it is not reasonably likely to be reactivated. If requested, in writing, by the 
Department, DOE shall make such a determination within 60 days ofreceipt of the written request. 
If DOE decides not to make a determination, DOE shall provide the Department with a written 
justification for its decision. DOE's decision about the use ofa firing site shall be based entirely on 
operation of the firing range, and shall not be subject to dispute resolution under this Consent Order. 
At such time as the site is closed, or it is inactive and DOE has determined it is not reasonably likely 
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to be reactivated, the Respondents shall submit to the Department for approval an investigation work 
plan for the relevant Testing Hazard Zone in accordance with the Aggregate Area investigation work 
plan, or on a schedule determined by the Department if the aggregate area work plan has already 
been submitted. 

The Respondents may not defer investigation or corrective action for any SWMU or AOC if the 
Department finds that conditions resulting from such SWMU or AOC may present an immediate 
threat to human health or the environment. If the Department finds that the above condition is 
occurring, the Respondents shall mitigate such condition through Interim Measures (see Section 
VII.B) or through site-specific controls approved in advance by the Department. 

When any firing site that has been used to delineate, in whole or in part, a Testing Hazard Zone is 
closed, or becomes inactive and DOE has determined that it is not reasonably likely to be 
reactivated, the Respondents shall, within thirty (30) days, submit to the Department a revised map. 

IV.A.5.c Fenced Area 

The Respondents shall investigate and, if appropriate, conduct corrective action for all SWMU s and 
AOCs located outside the Testing Hazard Zone but within the Fenced Area, without any deferral. 
However, such investigation and corrective action shall be scheduled and conducted to avoid 
unreasonable interference with Testing Hazard Zone operations as described below. 

IV.A.5.d Interference With Firing Site Operations 

All investigation and corrective action activities conducted within the Testing Hazard Zones and 
within the Fenced Area shall be scheduled and conducted to avoid unreasonable interference with 
Testing Hazard Zone operations. In the event that the Respondents determine that scheduled 
investigation or corrective action activities may unreasonably interfere with Testing Hazard Zone 
operations, the Respondents shall, as far in advance as is practicable, submit to the Department for 
approval a written request for an adjustment to the schedule, including a description of the basis for 
the adjustment. In assessing such request, the Department will consider the information provided by 
the Respondents, including safety risks to personnel, and schedules for testing and developing 
munitions. 
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Table IV-1 

Non-Deferred Sites Within Testing Hazard Zones 

Non-Deferred Site Identification Brief Description 

I 06-005 I Firing site oit 
06-007(a) Material disoosal area F 
06-007(b) Material disoosal area F 
06-007(c) Material disoosal area F 
06-007(d) Material disoosal area F 
06-007(e) Material disoosal area F 

06-008 Underground storage tank 
07-00Ha) Firing site 
07-00Hb) Firing site 
11-005(a) Seotic svstem 
11-005(b) Seotic svstem 
1 l-005(c) Outfall 
1 l-006(a) Sumo 
11-006(b) Tank and/or associated eauioment 
11-006( c) Tank and/or associated eauioment 
l 1-006(d) Tank and/or associated eauioment 

I 11-01 Ha) II Industrial or sanitarv wastewater treatment I 
I 11-01 l(b) II Industrial or sanitarv wastewater treatment I 
I 11-011( d) I Industrial or sanitarv wastewater treatment 

C-11-002 F ootorint of former laboratorv 
C-12-001 F ootorint of former building 

I C-12-002 I Footorint of former building 
C-12-003 Footorint of former building 

I C-12-004 I F ootorint of former building 

I 14-00l(g) I Firing site-Ooen Burn/Ooen Detonation (active) 

I 14-002(c) I Building 

I 14-002(£) I Footorint of former iunction box shelter 
14-003 Ooen burning ground 
14-005 Ooen burn site (active) 
14-006 Tank and/or associated eauioment 
14-007 Seotic svstem 
14-009 Surface disoosal site 
14-010 Sumo 

C-14-001 F ootorint of former building 
C-14-003 F ootorint of former building 
C-14-004 F ootorint of former building 
C-14-005 Footorint of former building 
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Non-Deferred Site Identification Brief Description 

C-14-006 I Footorint of former building: I 
I C-14-007 II Footorint of former building: I 

C-14-008 F ootorint of former building: 
C-14-009 F ootorint of former building: 

15-001 I Surface disoosal I 
15-004(f) I Firing: site E-F I 
l 5-004(h) Firing: site H 
15-005(c) I Container storag:e area (R-41) I 
15-007(b) I Material disoosal area Z 
15-007(c) Firing: site shaft 
15-007(d) Firing: site shaft 

I 15-008( a) II Surface disoosal at E/F Site I 
I 15-008(b) II Surface disoosal I 
I 15-008( c) II Surface disoosal I 

15-008fa) Surface disoosal 
15-009(b) Seotic svstem 
15-009( c) Seotic tank 
15-009(e) Seotic svstem 
15-009(g:) Seotic tank (active) 
15-009(h) Seotic tank 
15-009(i) Seotic tank 
15-010( c) Drain line 
15-014(1) Outfall (active) 
C-15-001 Surface disoosal 
C-15-004 Transformers 
C-15-011 Farmer site of undernround tank 
C-15-013 Undernround fuel tank 
18-001( a) Lag:oon 

27-002 Firing: sites 
27-003 Bazooka imoact area 
36-001 Material disoosal area AA 
36-002 Sumo 

36-003(a) Seotic svstem 
36-003(b) Seotic svstem 
36-004(c) Firing: site-ooen detonation (active) 

36-005 Surface disoosal site 
36-006 Surface disoosal site 
36-008 Surface disoosal site 

C-36-003 Storm drainag:es 

37-001 Seotic svstem 
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Non-Deferred Site Identification Brief Description 

39-00l(b) Material disoosal area Y 
39-002(b) Storaize area 
39-002(c) Storaize area 
39-002(d) Storaize area 
39-002([) Storaize area 
39-004(c) Firiniz site 39-6 (active)-OD RCRA Unit 
39-004(d) iniz site 39-57 (active)-OD RCRA Unit 
39-007(a) Stora12:e area 
39-007(d) Storaize area 

39-008 Former buildiniz footorint (soil contamination) 
39-010 Excavated soil dumo 

40-00l(b) Seotic svstem 
40-00l(c) Seotic svstem 
40-003(a) Scrap burn site/open detonation (completed RCRA 

closure) 

40-003(b) Burniniz area ( comoleted RCRA closure) 
40-004 Ooerational release 
40-005 Sumo 
40-009 Landfill 
40-010 Surface disoosal site 

49-00l(a) Material disoosal area AB 
49-00l(b) Material disoosal area AB 
49-00l(c) Material disoosal area AB 
49-00l(d) Material disoosal area AB 
49-00l(e) Material disoosal area AB 
49-00lfa) Material disoosal area AB 

49-002 Undernround chamber 
49-003 Leach field and small shot area 

49-005(a) Landfill 
49-006 Sumo 

49-008(d) Firiniz sites and underizround chamber 
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Table IV-2 

Deferred Sites In Testing Hazard Zones 

Deferred Site Def erred Site 
Identification Brief Description Identification Brief Description 

06-003(a) Firing site 15-006(a) Firing site 
06-003(h) Firing site 15-006(b) Firing site 
C-06-019 Footprint of former 15-006(c) Firing site 
07-00l(c) Firing site 15-006(d) Firing site 
07-00l(d) Firing site l 5-008(f) Firing site 
11-00l(a) Firing site 36-004(a) Firing site 
11-00l(b) Firing site 36-004(b) Firing site 

11-002 Burn site 36-004(d) Firing site 
l 1-003(b) Air gun 36-004(e) Firing site 
l 1-004(a) Firing site 39-004(a) Firing site 
l 1-004(b) Firing site 39-004(b) Firing site 
11-004( c) Firing site 39-004(e) Firing site 
l 1-004(d) Firing site 40-006(a) Firing site 
11-004( e) Firing site 40-006(b) Firing site 
l 1-004(f) Firing site 40-006(c) Firing site 
11-009 Material disposal area S 49-008(a) Soil contamination 

l 1-012(c) Footprint of former 49-008(b) Soil contamination 
building (Area 6) 

l 1-012(d) Footprint of former 49-008(c) Soil contamination 
building 

C-11-001 Footprint of former 
laboratory 

14-00l(f) Firing site 
14-002(a) Firing site 
14-002(d) Firing site 
14-002(e) Firing site 
14-002(b) Firing site 

15-003 Firing site 
15-004(a) Firing site 
15-004( g) Firing site 
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IV.A.6 Reporting 

The Respondents shall submit to the Department periodic monitoring reports including the results of 
the groundwater, surface water, and springs monitoring and sampling over the previous reporting 
period. The reports shall be prepared in accordance with Section Xl.D of this Consent Order. The 
reports shall be submitted within 120 days after completion of the watershed-specific periodic 
monitoring fieldwork and in accordance with the schedule set forth in the approved monitoring 
plans. 

IV.B CANYON WATERSHED INVESTIGATIONS 

The general investigation requirements in the work plan for each canyon watershed shall include an 
assessment of the nature and extent of historical and current releases of contaminants from SWMUs, 
AOCs and other sites through investigation of: 

1. canyon alluvial sediments, 

2. surface water monitoring and sampling, and 

3. groundwater monitoring and sampling. 

The Canyon Watersheds are subdivided into watershed aggregates. The Watersheds and associated 
Watershed Aggregates are listed below. 

WATERSHED WATERSHED AGGREGATE 

Upper Los Alamos Canyon 

Middle Los Alamos Canyon 

DP Site 
Los Alamos/Pueblo Canyon Lower Los Alamos Canyon 

Pueblo Canyon 

Bayo Canyon 

Guaje/ Barrancas/Rendija Canyons 

Sandia Upper Sandia Canyon 

Lower Sandia Canyon 

Upper Mortandad Canyon 
Middle Mortandad/Ten Site Canyon 

Mortandad Lower Mortandad/Cedro Canyon 

Upper Canada del Buey 

Middle Canada del Buey 

Lower Mortandad/Canada del Buey 
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Canon de Valle 

S-Site 
Water Canyon/Canon de Valle Upper Water Canyon 

Lower Water/Indio Canyon 

Potrillo/Fence Canyon 

Starmer/Upper Pajarito Canyon 

Pajarito Twomile Canyon 
Threemile Canyon 

Lower Paj arito Canyon 

Ancho North Ancho Canyon 

South Ancho Canyon 

Chaquehui Chaquehui Canyon 

Frijoles Frijoles Canyon 

TA-57 (Fenton Hill) 

The general investigation activities required for each canyon watershed shall primarily focus on fate 
and transport of contaminants from the point of origin to each canyon watershed drainage system 
and, if necessary, to the regional aquifer and to the Rio Grande. Canyon watershed investigations 
shall be conducted in accordance with this Consent Order and the canyon-specific investigation 
work plans approved by the Department. The source areas located on mesa tops shall be addressed 
in separate investigations in this section (IV), where appropriate. The Respondents shall conduct 
investigations of canyons pursuant to approved investigation work plans prepared in accordance 
with Section III.M of this Consent Order. 

The Respondents shall continue to conduct an investigation of contaminants that may have been 
discharged or released into each canyon watershed during historical operations at the Facility. The 
investigation shall include defining the known or suspected source of contaminants, and reviewing 
existing data and other information acquired during previous investigations. The Respondents shall 
review available information regarding SWMUs and AOCs and other possible sources of discharges 
or releases of contaminants, including historical use of all existing and demolished TA buildings and 
other structures; pits, shafts, trenches, landfills, and surface impoundments; wastewater treatment, 
conveyance, and disposal systems; and subsurface utility corridors. The Respondents shall also 
review all investigation borings, excavations, sampling events, and other sources of information on 
contamination. The Respondents shall submit to the Department a historical investigation report for 
each canyon watershed, which shall be included as a separate submittal in conjunction with the 
canyon investigation work plan. If the Department determines that an investigation work plan is not 
required for a canyon watershed, the Respondents shall not be required to submit a historical 
investigation report. The report shall contain the following historical information: 

1. A list of all past or present SWMUs, AOCs, and other sites in or bordering the canyon 
watershed that may have contributed contaminants to the canyon drainages. 
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2. A list of all discharge locations that may have contributed contaminants to the canyon 
drainages. 

3. A description of the location, operational history, and present status of each such SWMU, 
AOC, and other site listed under Paragraph 1 and each discharge location listed under 
Paragraph 2. The Respondents shall depict all such locations in one or more figures. 

4. A description of the known disposal history of each SWMU, AOC, and other site listed 
under Paragraph 1 and each discharge location listed under Paragraph 2. This description 
shall include all known and suspected material disposed, contaminants discharged or 
released; the volume of each discharge or release, if known; the flow rate of each discharge 
or release, if known; and the contaminants present in each discharge or release, if known. 
The Respondents shall report whether the disposal history of any SWMU, AOC, or other 
unit is unknown or incomplete and the source of the information. 

5. A description of each previous investigation of the sources, extent, or characteristics of 
contamination in each canyon watershed, regardless of whether or not such investigation was 
completed. 

6. A summary of any results and conclusions of each previous investigation described in 
Paragraph 5, inclu.ding the known or suspected dates of waste disposal, discharge, or release, 
and the circumstances related to the discharge or release of contamination. 

7. A description of the location, construction details, history, and present status of each 
investigation well, boring, and excavation in each canyon watershed. The Respondents shall 
depict all such locations in one or more figures and may reference existing documents for 
this information. The results of historical aquifer characterization, surface water study, and 
all sampling events shall be included, if available. A site map encompassing the watershed 
and pertinent regional investigation locations shall be included in the summary. 

8. A description of the sample collection methods and the types of field and laboratory analyses 
performed on each medium during the previous investigations. 

9. Tables summarizing the data collected during investigation activities for each investigation 
well, boring, and excavation. The results shall present only analyte detections and data 
quality exceptions reported by the analytical laboratory that may mask analyte detections. 

10. A summary of data quality exceptions and interpretations of all compromised data reported 
under paragraph #9. 

11. A summary of all contradictory investigation results and the rationale for acceptance or 
rejection of selected investigation results. 

12. A list of general chemistry and metal background concentrations, including references to the 
documents that provide the methods for establishing the background values. 
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13. A table summarizing the field and laboratory analytical results obtained from the four most 
recent groundwater monitoring and sampling events. The results shall include groundwater 
monitoring and sampling conducted in each canyon watershed. A site plan presenting the 
locations of all wells and piezometers shall be included with the summary. 

14. A table summarizing the field and laboratory analytical results obtained from the four most 
recent surface water monitoring and sampling events. The results shall include surface water 
monitoring and sampling conducted in each canyon watershed. A site plan presenting the 
locations of all surface-water monitoring and sampling stations shall be included with the 
summary. 

15. A table summarizing the known hydraulic properties, including groundwater flow direction 
and velocity estimates, of the alluvial, intermediate, and regional aquifers based on testing 
results obtained at locations within each canyon watershed, if available. Groundwater flow 
directions and elevations may be presented on a map. Existing documents may be 
referenced for this information in lieu of inclusion in the historical investigation reports, 
providing that specific document titles and page numbers are cited. 

The summaries shall include references to historical documents within the summary text citing the 
document title, page number, and table or figure number. The full reference citations shall be 
presented as a separate section in each summary document using the standard United States 
Geological Survey (USGS) format for reference citations. The Respondents shall provide complete 
data and information to the extent it is available, and shall identify the need for any additional data at 
each unit. The Department will evaluate the information and request changes as necessary. The 
Respondents shall submit new or updated information to the Department as soon as it becomes 
available. 

IV.B.1 Los Alamos/Pueblo Canyons Watershed 

IV.B.l.a Background 

The Los Alamos/Pueblo Canyons watershed encompasses roughly 57 square miles and is located at 
the north end of the Facility. The watershed contains numerous springs as well as perennial and 
ephemeral streams and alluvial groundwater systems. Portions of Los Alamos Townsite, Los 
Alamos County, Santa Fe County, and Pueblo of San Ildefonso tribal lands are located within the 
Los Alamos/Pueblo Canyons watershed. Facility operations have discharged treated and untreated 
effluent into the watershed from the 1940s to the present. Runoff from SWMUs and AOCs at 
former and current TAs-0, 1, 2, 3, 21, 41, 43, 53, 62, 72, 73 and 74 have contributed to contaminant 
releases within the canyon systems. Metals, perchlorate, nitrates, hydrocarbons, other contaminants, 
and radionuclides, which are not addressed under this Consent Order, have been detected in the Los 
Alamos/Pueblo Canyons watershed groundwater. 

This section (IV .B.l) of the Consent Order addresses the specific requirements for the investigation 
of Los Alamos and Pueblo Canyons and selected tributaries, including Acid and DP Canyons. The 
Los Alamos/Pueblo Canyons watershed also includes Bayo, Guaje, Rendija, and Barrancas Canyons 
(collectively known as the North Canyons). The characterization and monitoring requirements for 
these canyons are included in Section IV.B.6 of this Consent Order. Regional aquifer wells in the 
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Los Alamos/Pueblo Canyons watershed shall be installed according to the schedule listed in Section 
XII of this Consent Order. DP Canyon joins Los Alamos Canyon east ofTA-21 at the east end of 
the Los Alamos Townsite. TAs-2, 41, and 43 are located within the Los Alamos Canyon flood plain 
in the vicinity of the Los Alamos Townsite. TAs-21, 73, and formerTA-1, are located on the mesa, 
from west to east, north of Los Alamos Canyon. TAs-62, 61, 53, and 72 are located from west to 
east along the mesa (South Mesa) south of Los Alamos Canyon. 

Pueblo Canyon is located on the north side of the Los Alamos Townsite and extends from the Jemez 
Mountains to its confluence with Los Alamos Canyon approximately 4.5 miles east of the Los 
Alamos Townsite at the intersection of State Road 502 and State Road 4. TAs-72, 73 and former 
TAs-1 and 45 are located from west to east along the mesa south of Pueblo Canyon. Acid Canyon 
joins Pueblo Canyon from the south opposite former TA-45. Facility TAs are not present on the 
north side of the Canyon. 

Facility activities have been conducted in the vicinity of the Los Alamos Townsite and the Los 
Alamos/Pueblo Canyons watershed since the establishment of the Facility in the 1940s. Historical 
Facility operations resulted in releases of contaminants to Los Alamos and Pueblo Canyons and their 
tributaries. The documented discharges and releases were primarily in the form of contaminated 
wastewater generated during research and manufacturing operations on the surrounding mesas in the 
vicinity of the Los Alamos Townsite. In addition, discharges and releases of contaminants were 
documented in Los Alamos Canyon resulting from operations conducted at TAs-2 and 41. Releases 
also originate from debris generated during TA-1 demolition activities and deposited on hillsides 
located above Los Alamos Canyon, opposite the Townsite. 

Facility operations that affected Pueblo Canyon include the release of contaminants to Pueblo 
Canyon via Acid Canyon from former TAs-1 and 45. Historical activities at TAs-21 and 53 and 
former T As-1, 2, and 41 released contaminants into Los Alamos Canyon and its tributary side 
canyons (DP Canyon and the undesignated canyon located east of TA-53). Historical Facility 
operations released both hazardous constituents and radionuclides, which are not addressed under 
this Consent Order. 

A work plan for the investigation of Los Alamos and Pueblo Canyons was approved by the 
Department in 1997. An addendum to the Los Alamos and Pueblo Canyons investigation work plan 
was submitted to and approved by the Department in 2002. In accordance with the approved 
investigation work plan and addendum, the Respondents have conducted investigations of 
contamination in Los Alamos and Pueblo Canyons and have prepared interim reports describing the 
results of these investigations. Informational copies of these reports were submitted to the 
Department in 1998 and 1999. These reports were not submitted to the Department for review or 
approval. Additional investigations have been conducted by the Respondents. A report on these 
investigations was submitted to the Department on April 30, 2004. In 2002, Respondents conducted 
an Interim Action in the South Fork of Acid Canyon (a tributary of Pueblo Canyon) in accordance 
with an Interim Action Plan approved by the Department in 2002. 
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IV.B.1.b Los Alamos/Pueblo Canyons Investigation 

IV.B.1.b.i Los Alamos/Pueblo Canyons Investigation Work Plan 

The Respondents have submitted to the Department the Work Plan for Los Alamos and Pueblo 
Canyons, dated November 1995, and the addendum to the Work Plan, dated February 2002. The 
work plan and addendum were approved by the Department in June 1997 and May 2002, 
respectively. The Los Alamos and Pueblo Canyons Work Plan and addendum are incorporated 
herein by reference and made an enforceable part of this Consent Order. The Respondents state that 
they have completed implementation of the approved Work Plan and Work Plan addendum for Los 
Alamos and Pueblo Canyons. The Respondents shall report the results of sediment, biota, surface 
water and alluvial groundwater investigations to the Department for approval in the Los 
Alamos/Pueblo Canyons Investigation Report in accordance with the schedule in Section XII of this 
Consent Order. If, after review of the Investigation Report, the Department determines that the 
investigation is inadequate to fully characterize Los Alamos and Pueblo Canyons to determine the 
need for and scope of further corrective action, the Department will require the Respondents to 
submit a supplemental work plan. The supplemental work plan shall be prepared in accordance with 
Sections IX and XI.B of this Consent Order. If deemed necessary, the supplemental work plan shall 
address additional investigations of the sources of contamination and the nature and extent of 
contamination in sediments, surface water, and groundwater in Los Alamos and Pueblo Canyons. 

The Respondents submitted a Groundwater Work Plan in December 2003, addressing the 
groundwater requirements listed below. The Respondents shall implement the requirements of the 
work plan approved by the Department pursuant to the procedures in Section III.M of this Consent 
Order. The Respondents shall submit an investigation report summarizing the results of the 
groundwater investigation in the format described in Section XI.C of this Consent Order. 

IV.B.1.b.ii Los Alamos Canyon Intermediate Groundwater Well Installation 

The Respondents submitted to the Department for review and written approval a Groundwater Work 
Plan in December 2003 that addresses the following intermediate groundwater well requirements. 
The Respondents shall implement the work requirements of the work plan approved by the 
Department pursuant to the procedures in Section III.M of this Consent Order. 

1. One intermediate monitoring well shall be installed between LA0-4.5 and LA0-6 

Pursuant to a supplemental work plan, if required, the Respondents shall install additional wells 
required by the Department pursuant to this Consent Order. 

Based on the results of groundwater monitoring and sampling, the Department may require a 
supplemental work plan requiring additional monitoring wells in Los Alamos Canyon. 

IV.B.1.b.iii Los Alamos/Pueblo Canyons Regional Groundwater Well Installation 

The Respondents have conducted groundwater work in Pueblo Canyon pursuant to the Los Alamos 
Canyon and Pueblo Canyon Work Plan and addendum, approved by the Department in 1997 and 
2002, respectively, and the Hydrogeologic Work Plan, approved by the Department in 1998. 
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Respondents state that, pursuant to these approved plans, regional wells R-2, R-4, and R-5 were 
constructed that fulfill the regional well construction requirements for Pueblo Canyon set forth by 
the Department. The Respondents submitted a Groundwater Work Plan to the Department for 
review and written approval in December 2003. The Respondents shall implement the work 
requiremer,ts of the work plan approved by the Department pursuant to the procedures in Section 
III.M of this Consent Order. 

1. The Respondents shall construct two monitoring wells associated with Los Alamos Canyon 
intersecting the regional aquifer as described in Section IV.A.3.e. One well shall be located 
in Los Alamos Canyon north of the undesignated canyon located east of TA-53. The other 
well shall be placed in a location suitable for obtaining background regional aquifer data. 

2. Two wells intersecting the regional aquifer shall be located in Pueblo Canyon or on the mesa 
top east of Acid Canyon, in accordance with the Department-approved groundwater 
investigation work plan. 

3. One well intersecting the regional aquifer shall be located immediately north ofTA-73, in 
accordance with the Department-approved groundwater investigation work plan. 

4. Pursuant to a supplemental work plan, if required, the Respondents shall install any other 
wells required by the Department pursuant to this Consent Order. 

5. The Respondents shall investigate for the presence of intermediate perched groundwater 
during the drilling of the regional monitoring wells described in this section (IV.B.l.b.iii). 
The Respondents shall construct the regional wells to have the capability to monitor and 
sample intermediate perched groundwater, if present. 

The Respondents shall submit an investigation report summarizing the results of the regional 
groundwater investigation in the format described in Section XI.C of this Consent Order. 

IV.B. l .b.iv Los Alamos/Pueblo Canyons Groundwater Monitoring 

The Respondents shall monitor and sample wells containing alluvial, intermediate, and regional 
groundwater in accordance with the Interim Plan approved by the Department under Section 
IV .A.3. b of this Consent Order that meets the requirements listed below, subject to the procedures of 
Section III.M of this Consent Order. Based on the results of the investigation reported pursuant to 
Section IV .B. l.b.iii, and after completing the installation of all additional monitoring wells in the 
Los Alamos/Pueblo Canyons watershed in accordance with the approved work plan, the 
Respondents shall submit to the Department for review and written approval a watershed-specific 
long-term groundwater monitoring plan for Los Alamos and Pueblo Canyons. Upon Department 
approval of the long-term monitoring plan for the Los Alamos/Pueblo Canyons watershed, the 
requirements of the long-term monitoring plan shall apply and shall supersede the requirements of 
the Los Alamos and Pueblo Canyons watershed sections of the Interim Plan. 

1. Groundwater samples for Los Alamos Canyon shall be collected from existing alluvial 
monitoring wells LAO-B, LA0-0.3, LA0-0.6, LA0-0.91, LA0-1.6(g), LA0-1.8, LLA0-1 b, 
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LLA0-3, LLA0-4, LLA0-5, LA0-1.2, LA0-2, LA0-3A, LA0-4.5C, LA0-5, LA0-6, 
LA0-6A, LAUZ-1, and LAUZ-2; New Mexico Highway Department wells MW-3, MW-5, 
MW-6, and MW-9, if accessible. 

2. Alluvial groundwater samples for Los Alamos Canyon shall be submitted to a laboratory for 
analysis of general chemistry parameters as described in Section IX.B.2.i of this Consent 
Order, including PCBs, perchlorate, TAL metals, cyanide, molybdenum, tungsten, VOCs, 
SVOCs, and for any other analytes specified by the Department. 

3. Groundwater samples shall be collected from alluvial monitoring wells PA0-1, PA0-2, 
PA0-3, PA0-4, and APC0-1, and from all newly installed alluvial wells in Pueblo Canyon. 

4. Alluvial groundwater samples for Pueblo Canyon shall be submitted to a laboratory for 
analysis of general chemistry parameters as described in Section IX.B.2.i of this Consent 
Order, including perchlorate, TAL metals, cyanide, molybdenum, tungsten, and for other 
analytes specified by the Department. 

5. Groundwater samples shall be collected from Los Alamos Canyon intermediate monitoring 
wells LADP-3, R-9i, LAOI(a)-1.1, and all wells installed in the future that intersect 
intermediate zone groundwater in Los Alamos Canyon. 

6. Groundwater samples shall be collected from intermediate monitoring wells TW-1 a, TW-2a, 
and POI-4 in Pueblo Canyon. TW-la and TW-2a shall be plugged and abandoned according 
to the procedures in Section X.D of this Consent Order. Groundwater shall be monitored 
from TW-la and TW-2a until the wells are properly abandoned. 

7. Intermediate zone groundwater samples shall be submitted to a laboratory for analysis of 
general chemistry parameters as described in Section IX.B.2.i of this Consent Order, 
perchlorate, TAL metals, cyanide, molybdenum, tungsten, and for other analytes specified by 
the Department. 

8. Groundwater samples shall be obtained from regional wells R-5, R-7, R-9, TW-3, and all 
regional wells installed in the future in Los Alamos Canyon. TW-3 shall be plugged and 
abandoned according to the procedures in Section X.D. Groundwater shall be monitored 
from TW-3 until the well is properly abandoned. 

9. Groundwater samples shall be collected from Pueblo Canyon regional monitoring wells TW-
1, TW-la, TW-2, TW-2a, and TW-4. TW-1, TW-la, TW-2, and TW-2a shall be plugged 
and abandoned according to the procedures described in Section X.D of this Consent Order. 
Groundwater shall be monitored from TW-1, TW-la, TW-2, and TW-2a until the wells are 
properly abandoned. 

10. Regional groundwater samples shall be submitted to a laboratory for analysis of general 
chemistry parameters as described in Section IX.B.2.i of this Consent Order, perchlorate, 
T AL metals, cyanide, molybdenum, tungsten, and for other analytes specified by the 
Department. 
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IV.B.l.b.v Los Alamos/Pueblo Canyons Investigation Report 

The Respondents shall submit an investigation report to the Department for review and written 
approval that presents the results of the approved Los Alamos and Pueblo Canyon Work Plan and 
addendum, including field activities, summaries of the data collected, and recommendations and 
conclusions for Los Alamos Canyon. The investigation report shall also include the results of the 
Pueblo Canyon investigation. The combined Los Alamos and Pueblo Canyon investigation report 
shall not address intermediate and regional groundwater investigations and shall fulfill the 
requirements of this section and Section IV.B.1.b.iv. The investigation report shall be prepared in 
accordance with Section XI.C of this Consent Order and shall be submitted by the date specified in 
Section XII of this Consent Order. 

The Respondents shall submit a well abandonment report for TW-1, TW-la, TW-2, TW-2a, and 
TW-3 to the Department within thirty (30) days of completing the activity or as an appendix to the 
Los Alamos/Pueblo Canyon Investigation Report, if the well abandonment is performed in 
conjunction with field investigation activities. 

Based on the results of the investigations conducted in the Los Alamos/Pueblo Canyon watershed, 
and after completing the installation of all additional monitoring wells in the Los Alamos/Pueblo 
Canyons watersheds as described in the approved work plan and in this section (IV.B), the 
Respondents shall submit to the Department for review and written approval watershed-specific 
long-term groundwater monitoring plans for Los Alamos and Pueblo Canyons. Upon Department 
approval of the long-term monitoring plans for the Los Alamos and Pueblo Canyon watersheds, the 
requirements of the long-term monitoring plan shall apply and shall supersede the requirements of 
the Los Alamos and Pueblo Canyon watersheds sections of the Interim Plan. 

IV.B.2 Mortandad Canyon Watershed 

IV.B.2.a Background 

The Mortandad Canyon watershed is located in the central portion of the Facility and covers 
approximately ten square miles. Tribal lands of the Pueblo of San Ildefonso are directly adjacent to 
a portion of the Facility's eastern boundary and encompass the eastern end of Mortandad Canyon. 
The Mortandad Canyon watershed contains several tributary canyons that have received 
contaminants released during Facility operations. The most prominent tributary canyons include 
Ten Site Canyon, "Pratt" Canyon, "Effluent" Canyon and Canada de! Buey. Although Canada de! 
Buey is located in the Mortandad Canyon watershed, its characterization is included in the "Work 
Plan for Sandia Canyon and Canada de! Buey" (LA UR-99-3610). 

Current and former TAs located in the Mortandad Canyon watershed include TAs-3, 4, 5, 18, 35, 42, 
46, 48, 50, 51, 52, 54, 55, and 59. The primary sources ofcontamination in this watershed include 
historic releases of contaminants from outfalls and spills at TA-35 and TA-50, including the 
Radioactive Liquid Waste Treatment facility at TA-50. RCRA constituents, including metals and 
VOCs, have historically been released into the canyons. Nitrates, perchlorate, molybdenum, 
manganese, and radionuclides, which are not addressed under this Consent Order, are some of the 
contaminants that have been detected in the Mortandad Canyon alluvial groundwater. In addition, 
nitrate, perchlorate, fluoride, and radionuclides, which are not addressed under this Consent Order, 
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were detected in samples of intermediate zone groundwater during the drilling of regional aquifer 
well R-15 located east of the confluence ofMortandad and Ten Site Canyons. Perchlorate also was 
detected in core samples obtained from the vadose zone close to the top of the regional aquifer. 

IV.B.2.b Mortandad Canyon Investigation 

IV.B.2.b.i Mortandad Canyon Investigation Work Plan 

The Respondents have submitted to the Department the Work Plan for Mortandad Canyon, dated 
September 1997. The Mortandad Canyon Work Plan was approved by the Department on December 
12, 2002 and is incorporated herein by reference and made an enforceable part of this Consent 
Order. The Department determined that the scope of investigations specified in the Work Plan was 
inadequate to fully investigate Mortandad Canyon and issued a letter dated December 12, 2002, 
detailing the requirements for additional groundwater investigations. On August 30, 2003, the 
Respondents submitted to the Department for review and written approval a Groundwater Work Plan 
for Mortandad Canyon. This work plan was approved by the Department in February 2004. The 
Mortandad Canyon Work Plans address investigations of the sources of contamination, and the 
nature and extent of contamination in sediments, surface water, and groundwater in Mortandad 
Canyon. The Respondents shall implement the work requirements of the approved work plans. 

IV.B.2.b.ii Mortandad Canyon Groundwater Monitoring 

The Respondents shall monitor and sample Mortandad Canyon and Canada del Buey wells 
containing alluvial, intermediate, and regional groundwater in accordance with the Interim Plan 
approved by the Department under Section IV .A.3 .b, and that meets the requirements below subject 
to the procedures in Section III.M of this Consent Order. Based on the results of the investigations 
conducted in the Mortandad Canyon watershed, and after completing the installation of all additional 
monitoring wells in the Mortandad Canyon watershed as described in the approved work plans, the 
Respondents shall submit to the Department for review and written approval a watershed-specific 
long-term groundwater monitoring plan for Mortandad Canyon and Canada de! Buey. Upon 
Department approval of the long-term monitoring plan for the Mortandad Canyon and Canada del 
Buey watersheds, the requirements of the long-term monitoring plan shall apply and shall supersede 
the requirements of the Mortandad Canyon and Canada del Buey watershed sections of the Interim 
Plan. 

1. Groundwater samples shall be obtained from alluvial wells MC0-2, MC0-3, MC0-4B, 
MC0-5, MC0-6, MC0-6B, MC0-7, MC0-7.5, MT-4, TSWB-6, CDB0-1through9, andall 
alluvial wells installed in the future. Groundwater from MC0-2 and MC0-3 shall be 
monitored until the wells are properly plugged and abandoned. The MC0-2 and MC0-3 
replacement wells shall be monitored once installed. 

2. Groundwater samples shall be obtained from intermediate wells MCOBT-4.4 and all 
intermediate wells installed in the future. 

3. Groundwater samples shall be obtained from regional wells R-15, TW-8, and all regional 
wells installed in the future. TW-8 shall be monitored until the well is properly plugged and 
abandoned. The TW-8 replacement well shall be monitored once installed. 
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4. Groundwater samples shall be collected from the alluvial, intermediate zone, and regional 
monitoring wells in Mortandad Canyon for submittal to a laboratory for analysis of general 
chemistry parameters as described in Section IX.B.2.i of this Consent Order, perchlorate, 
TAL metals, molybdenum, tungsten, cyanide, VOCs, SVOCs, and for other analytes 
specified by the Department. 

IV.B.2.b.iii Mortandad Canyon Investigation Report 

The Respondents shall submit to the Department for review and written approval an investigation 
report that presents the results of the field activities, summarizes the data collected, and presents the 
recommendations and conclusions for Mortandad Canyon. In addition, the Respondents shall 
submit to the Department for review and written approval an investigation report that presents the 
results of the field activities, summarizes the data collected, and presents the recommendations and 
conclusions for Canada del Buey. The investigation reports for Mortandad Canyon and Canada del 
Buey shall be prepared in accordance with Section XI.C of this Consent Order and shall be 
submitted by the dates specified in Section XII of this Consent Order. 

Based on the results of the investigations conducted in the Mortandad Canyon watershed, and after 
completing the installation of all additional monitoring wells in the Mortandad Canyon watershed as 
described in accordance with the approved work plans, a Mortandad Canyon watershed-specific 
long-term groundwater monitoring plan, that includes Canada del Buey, shall be submitted to the 
Department for review and written approval. Upon Department approval of the long-term 
monitoring plan for the Mortandad Canyon watershed, the requirements of the long-term monitoring 
plans shall apply and shall supersede the requirements of the Mortandad Canyon watershed section 
of the Interim Plan. 

IV.B.3 Water Canyon/Canon de Valle Watershed 

IV.B.3.a Background 

The Water Canyon/Canon de Valle watershed is located in the southern portion of the Facility and 
encompasses an area of approximately 19 square miles. Canon de Valle, located on the western 
portion of the Pajarito Plateau, is the main tributary to Water Canyon. The heads of both canyon 
watersheds are located in the Sierra de Los Valles. The watershed supplies numerous springs, 
ephemeral and perennial surface water flow, and alluvial groundwater systems. Tributaries that may 
contribute contamination to Water Canyon include Indio, Fence, and Potrillo Canyons that join 
Water Canyon on the eastern side of the Facility. The TAs located within this watershed include 
TAs 9, 11, 14, 15, 16, 28, 36, 37, 39, 49, 67, 68, 70, and 71. This portion of the Facility has been 
used for weapons testing, explosives testing, and explosives production and has received effluent 
from outfalls containing explosive compounds, metals, and VOCs. Storm water runoff from firing 
sites, open burn/open detonation units, surface disposal sites, and other SWMUs and AOCs may 
have contributed to the contamination detected within the watershed. The contaminants detected in 
soil, rock, and sediment samples obtained from various locations within the watershed during 
previous investigations include barium and other RCRA metals, explosive compounds, VOCs, 
pesticides, and radionuclides, which are not addressed under this Consent Order. Contaminants 
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detected in groundwater samples obtained from wells located within the watershed include barium, 
explosive compounds and their associated degradation products, and voes 

IV.B.3.b Water Canyon/Cafion de Valle Investigation 

rv.B.3.b.i Water Canyon/Cafion de Valle Investigation Work Plan 

The Respondents shall submit to the Department for review and written approval a work plan for the 
investigation of contamination in Water Canyon and Cafion de Valle. The work plan shall meet the 
requirements of this section (IV.B.3.b), subject to the procedures in Section III.M of this Consent 
Order. The work plan shall incorporate proposed investigations in Potrillo and Fence Canyons and 
Ancho, Chaquehui, and Indio Canyons as described in Section IV.B.6.b.i of this Consent Order. The 
work plan shall be prepared in accordance with Sections IX and XI.B of this Consent Order, and 
shall be submitted by the date specified in Section XII of this Consent Order. The work plan shall 
address investigations of the sources of contamination, and the nature and extent of contamination in 
sediments, surface water, and groundwater in Water Canyon and Cafion de Valle. 

IV.B.3.b.ii Water Canyon/Cafion de Valle Alluvial Groundwater Well Installation 

Pursuant to Section IV.B.3.b.i and Section IV.A.3.e of this Consent Order, the Respondents shall 
submit to the Department for review and written approval a work plan for Water Canyon and 
Cafion de Valle that meets the following alluvial groundwater well requirements subject to the 
procedures in Section III.M of this Consent Order. The Respondents shall implement the work 
requirements of the approved work plan. 

1. The Beta Hole and all WCO wells shall be replaced with monitoring wells constructed in 
accordance with the requirements of Section X of this Consent Order. The Beta Hole and all 
existing WCO wells shall be abandoned after replacement in accordance with the 
requirements of Section X of this Consent Order. 

2. Two alluvial aquifer wells shall be installed between well WC0-1 and the Water Canyon
Cafion de Valle confluence. 

3. Three alluvial wells shall be installed at locations approved by the Department downstream 
from the active T A-16 operational areas in Cafion de Valle and its tributaries to assess extent 
of saturation in the alluvial aquifer system. 

4. Three nested piezometers shall be installed at locations approved by the Department in the 
vicinity of the Burning Ground location. 

5. Four nested piezometer sets shall be installed in the canyon alluvium located between SWSC 
Spring and monitoring well 16-2659. 

6. Three nested and transected piezometer sets shall be installed to assess vertical and lateral 
groundwater flow directions in the middle portion of Water Cafion at a location where the 
canyon alluvium directly overlies the Cerro Toledo interval. 
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7. One alluvial aquifer well shall be installed in Water Canyon located between the mouths of 
Martin Spring Canyon and Cafion de Valle. 

IV .B.3. b.iii Water Canyon/Cafion de Valle Regional Groundwater Well Installation 

Pursuant to Section IV.B.3.b.i and Section III.M of this Consent Order, the Respondents shall submit 
a work plan to the Department for review and approval that meets the regional groundwater well 
requirements listed below. The Respondents shall implement the work requirements of the approved 
work plan. 

1. Regional wells R-24, R-26, R-27, and R-29 shall be completed according to the schedule set 
forth in Section XII of this Consent Order, in the following locations: 

• R-24: North of Cafion de Valle, on the upthrown side of the Pajarito Fault 
• R-26: Upper Water Canyon, on the downthrown side of the Pajarito Fault 
• R-27: Water Canyon, at the confluence with Cafion de Valle 
• R-29: Lower Water Canyon, near the confluence with Potrillo Canyon. 

2. The Respondents may prepare a plan to demonstrate to the Department that the water quality 
data from regional well R-25 are or will be valid and reliable. The plan shall be submitted to 
the Department within 90 days of the effective date of this Consent Order for Department 
approval, subject to the procedures of Section III.M of this Consent Order. If the 
Department determines that R-25 does not or will not produce valid and reliable data, the 
Respondents shall properly abandon R-25 and replace it at a location approved by the 
Department. 

IV.B.3.b.iv Water Canyon/Cafion de Valle Groundwater Monitoring 

The Respondents shall monitor and sample wells containing alluvial, intermediate zone, and regional 
groundwater in accordance with the Interim Plan approved by the Department under Section 
IV.A.3.b, and, that meets the requirements below subject to the procedures in Section III.M. Such 
monitoring and sampling shall also be conducted in accordance with Section IX of this Consent 
Order. Based on the results of the investigation and after completing the installation of all additional 
monitoring wells in the Water Canyon/Cafion de Valle watersheds in accordance with this section 
(IV.B), subject to the procedures in Section III.M, the Respondents shall submit to the Department 
for review and written approval watershed-specific long-term groundwater monitoring plans for 
Water Canyon/Cafion de Valle. Upon Department approval of the long-term monitoring plans for 
the Water Canyon/Cafion de Valle watersheds, the requirements of the long-term monitoring plan 
shall apply and shall supersede the requirements of the Water Canyon/Canon de Valle watersheds 
sections of the Interim Plan. 

1. Groundwater samples shall be obtained from alluvial wells 16-2655, 16-2656, 16-2657, 16-
2658, 16-2659, WC0-1, WC0-2, WC0-3, Beta Hole, and all alluvial wells installed in the 
future. 
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2. Groundwater samples shall be obtained from intermediate wells CdV-15-3, CdV-37-2, and 
all intermediate wells installed in the future. 

3. Groundwater samples shall be obtained from regional wells CdV-15-3, CdV-37-2, and all 
regional wells installed in the future. 

4. Groundwater samples shall be collected from the alluvial, intermediate, and regional 
monitoring wells in Water Canyon/Canon de Valle for submittal to a laboratory for analysis 
of general chemistry parameters as described in Section IX.B.2.i of this Consent Order, 
perchlorate, T AL metals, , cyanide, molybdenum, tungsten, VOCs, SVOCs, explosive 
compounds, and for other analytes specified by the Department. 

IV.B.3.b.v Water Canyon/Canon de Valle Investigation Report 

The Respondents shall submit to the Department for review and written approval an investigation 
report that presents the results of the field activities, summarizes the data collected, and 
recommendations and conclusions for Water Canyon/Canon de Valle. The investigation report shall 
be prepared in accordance with Section XI.C of this Consent Order and shall be submitted by the 
date specified in Section XII of this Consent Order. 

Based on the results of the investigations conducted in the Water Canyon/Canon de Valle watershed 
and after completing the installation of all additional monitoring wells in the Water Canyon/Canon 
de Valle watershed, a Water Canyon/Canon de Valle watershed-specific long-term groundwater 
monitoring plan shall be submitted to the Department for review and written approval. 

IV.B.4 Pajarito Canyon Watershed 

IV.B.4.a Background 

The Pajarito Canyon watershed is located in the central portion of the Facility and is approximately 
13 square miles in area. The head of the watershed is located in the Sierra de los Valles. Two major 
tributary canyons, Two Mile and Three Mile Canyons, intersect Pajarito Canyon on the Facility 
property. Facility-related contamination has been detected in water samples obtained from perennial 
and ephemeral streams, alluvial groundwater systems, and springs supplied by intermediate zone 
groundwater from the Bandelier Tuff. The TAs located within this watershed include TAs-3, 6, 7, 8, 
9, 14, 15, 18, 22, 23, 27, 36, 40, 46, 50, 54, 55, 58, 59, 64, 65, 66, 67, and 69. The contaminant 
release history from approximately 379 SWMUs includes releases from outfalls, septic systems, 
spills, open detonations from firing sites, and MDAs. 

IV.B.4.b Pajarito Canyon Investigation 

IV.B.4.b.i Pajarito Canyon Investigation Work Plan 

The Respondents have submitted to the Department the Work Plan for Pajarito Canyon, dated 
September 1998. The Work Plan for Pajarito Canyon is incorporated herein by reference and made 
an enforceable part of this Consent Order. The Respondents shall implement the work plan 
approved pursuant to the procedures in Section III.M of this Consent Order. 
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IV.B.4.b.ii Pajarito Canyon Alluvial Groundwater Well Installation 

The Respondents shall install alluvial groundwater monitoring wells in Pajarito Canyon at the 
locations proposed in the work plan approved pursuant to the procedures in Section III.M of this 
Consent Order that meet the following requirements: 

1. Proposed alluvial monitoring well 3MA0-2 shall be moved into reach THI East, located in 
the south fork of Three Mile Canyon, to investigate historic outfall discharges in the upper 
portion of the Three Mile Canyon sub-basin. 

2. One alluvial monitoring well shall be installed in Two Mile Canyon upgradient from its 
confluence with Pajarito Canyon. 

3. Well PC0-3 shall be redeveloped or, if required by the Department, replaced. 

4. One alluvial monitoring well shall be installed in the vicinity of PCTH-5. 

5. Four alluvial aquifer system piezometers, including one nested piezometer set, shall be 
installed in Pajarito Canyon above PC0-3, downstream from the drainages associated with 
TA-54. 

IV.B.4.b.iii Pajarito Canyon Intermediate Groundwater Well Installation 

The Respondents shall install intermediate groundwater wells in Pajarito Canyon at the locations in 
the approved work plan that meet both the requirements of Section IV.A.3.e of this Consent Order 
and the following requirements, subject to the procedures in Section III.M of this Consent Order. 
The Respondents shall implement the work requirements of the approved work plan. 

1. Two nested piezometer sets shall be installed in the vicinity of well PC0-3 to assess the 
vertical gradients in the Guaje Pumice Bed and the Cerros de! Rio Basalt. 

2. One intermediate zone monitoring well shall be installed between the flood retention 
structure and proposed well PCA0-6. 

3. Pursuant to the approved work plan, additional intermediate zone wells shall be installed, if 
required by the Department. 

IV.B.4.b.iv Pajarito Canyon Regional Groundwater Well Installation 

The Respondents shall install regional groundwater wells in Pajarito Canyon at the locations in the 
approved work plan that meet both the requirements of Section IV .A.3 .e of this Consent Order and 
the following requirements, subject to the procedures in Section III.M of this Consent Order. 

1. Regional aquifer wells R-17 and R-18 shall be installed in accordance with the schedule 
specified in Section XII of this Consent Order. R-17 shall be installed in Two Mile Canyon 
and R-18 shall be installed in Upper Pajarito Canyon. 
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2. Pursuant to the approved work plan, additional regional aquifer wells shall be installed, if 
required by the Department. 

IV.B.4.b.v Pajarito Canyon Groundwater Monitoring 

The Respondents shall monitor and sample all wells specified below containing alluvial, 
intermediate zone and regional groundwater in accordance with the Interim Plan approved by the 
Department under Section IV.A.3.b, and, that meets the requirements listed below subject to the 
procedures in Section III.M of this Consent Order. Such monitoring and sampling shall also be 
conducted in accordance with Section IX of this Consent Order. Based on the results of 
investigations and after completing the installation of all additional monitoring wells in the Pajarito 
Canyon watershed in accordance with this section (IV.B), subject to the procedures in Section III.M, 
the Respondents shall submit to the Department for review and written approval a watershed
specific long-term groundwater monitoring plan for Pajarito Canyon. Upon Department approval of 
the long-term monitoring plan for the Pajarito Canyon watershed, the requirements of the long-term 
monitoring plan shall apply and shall supersede the requirements of the Pajarito Canyon watershed 
section of the Interim Plan. 

1. Groundwater samples shall be obtained from alluvial wells BG-1, BG-4, 18-MW-5, 18-MW-
7, 18-MW-8, 18-MW-9, 18-MW-10, 18-MW-11, 18-MW-12, 18-MW-16, 18-MW-l 7, 18-
MW-18, PC0-1, PC0-2, PC0-3, and all alluvial wells installed in the future. 

2. Groundwater samples shall be obtained from the intermediate zone of regional well R-19 and 
all intermediate zone wells installed in the future. 

3. Groundwater samples shall be obtained from regional wells R-19, R-22, and all regional 
wells installed in the future. 

4. Groundwater samples shall be collected from the alluvial, intermediate zone, and regional 
monitoring wells in Pajarito Canyon for submittal to a laboratory for analysis of general 
chemistry parameters as described in Section IX.B.2.i of this Consent Order, perchlorate, 
T AL metals, cyanide, VOCs, SVOCs, explosive compounds, and for other analytes specified 
by the Department. 

IV.B.4.b.vi Pajarito Canyon Investigation Report 

The Respondents shall submit to the Department for review and written approval an investigation 
report that presents the results of the field activities, summarizes the data collected, and the 
recommendations and conclusions for Pajarito Canyon. The investigation report shall be prepared in 
accordance with Section XI.C of this Consent Order and shall be submitted by the date specified in 
Section XII of this Consent Order. 

Based on the results of the investigations conducted in the Pajarito Canyon watershed, and after 
completing the installation of all additional monitoring wells in the Pajarito Canyon watershed as 
described in Section IV.B, subject to the procedures in Section III.M of this Consent Order, the 
Respondents shall submit to the Department for review and written approval a watershed-specific 
long-term groundwater monitoring plan for Pajarito Canyon. Upon Department approval of the 
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long-term monitoring plan for the Pajarito Canyon watershed, the requirements of the long-term 
monitoring plan shall apply and shall supersede the requirements of the Pajarito Canyon watershed 
sections of the Interim Plan. 

IV.B.5 Sandia Canyon Watershed 

IV.B.5.a Background 

The Sandia Canyon watershed is approximately 5.5 square miles in area. The head of the canyon is 
located on the Pajarito Plateau at TA-3. Perennial stream flow and saturated alluvial aquifer 
conditions occur in the upper and middle portions of the canyon system because of sanitary 
wastewater and cooling tower discharges to the canyon from operating facilities. A wetland of 
approximately seven acres has developed as a result of the wastewater and cooling tower discharges 
in the upper portion of the canyon. PCBs have been detected in sediment samples obtained from the 
wetland area and mercury has been detected in surface water samples. The only known perennial 
spring in the watershed (Sandia Spring) is located in lower Sandia Canyon. 

TAs located in the Sandia Canyon watershed include TAs 3, 20, 53, 60, 61, and 72 and include 
approximately 264 SWMUs and AOCs. The types of SWMUs and AOCs vary from industrial 
outfalls to open-detonation firing sites. 

IV.B.5.b Sandia Canyon Investigation 

IV.B.5.b.i Sandia Canyon Investigation Work Plan 

The Respondents have submitted to the Department the Work Plan for Sandia Canyon and Cafiada 
de! Buey, dated September 1999. The Work Plan for Sandia Canyon and Cafiada de! Buey is 
incorporated herein by reference and made an enforceable part of this Consent Order. The 
Department issued a Request for Supplemental Information (RSI) on May 12, 2003. The 
Respondents submitted a response to the RSI to the Department for approval on August 27, 2003. 
The Respondents shall implement the work plan approved pursuant to the procedures in Section 
111.M of this Consent Order and any additional requirements in the approved response to the RSI, 
and will report the results of the investigation in the Sandia Canyon Investigation Report. 

IV.B.5.b.ii Sandia Canyon Groundwater Well Installation 

The Respondents shall install groundwater monitoring wells in Sandia Canyon at the locations 
proposed in the work plan and RSI Response approved pursuant to the procedures in Section 111.M 
of this Consent Order, and that meet the requirements of Section IV.A.3.e of this Consent Order and 
the following requirements: 

1. Four piezometers shall be installed in the vicinity of the alluvial aquifer monitoring wells 
listed in the work plan. The piezometers shall include a minimum of one nested piezometer 
set near well SCA0-1 and also one nested piezometer set in the vicinity of SCA0-3 if 
groundwater is determined to be present. 

2. One intermediate aquifer well shall be installed in the vicinity of regional aquifer well R-12. 
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3. Regional aquifer well R-10 shall be installed in Upper Sandia Canyon and R-11 shall be 
installed in Middle Sandia Canyon (below the break in slope) and according to the schedule 
set forth in Section XII of this Consent Order. 

4. Three monitoring wells shall be installed in Canada del Buey upgradient of CDB0-6 to 
investigate the source of alluvial saturation. The borings shall be advanced to the depth of 
the vapor-phase notch (horizontal zone of weathering between units Qbt 1 v and Qbt 1 g of 
the Bandelier Tuff. 

5. Four monitoring wells shall be installed between wells CDB0-6 and CDB0-7 to identify the 
boundaries of alluvial saturation. 

IV.B.5.b.iii Sandia Canyon Groundwater Monitoring 

The Respondents shall monitor and sample all wells specified below contammg alluvial, 
intermediate zone and regional groundwater in accordance with the Interim Plan approved by the 
Department under Section IV.A.3.b, and that meets the requirements listed below, subject to the 
procedures of Section III.M of this Consent Order. Such monitoring and sampling shall also be 
conducted in accordance with Section IX of this Consent Order. Based on the results of the 
investigations and after completing the installation of all additional monitoring wells in the Sandia 
Canyon watershed as described in this section (IV.B), subject to the procedures in Section III.M of 
this Consent Order, the Respondents shall submit to the Department for review and written approval 
a watershed-specific long-term groundwater monitoring plan for Sandia Canyon. Upon Department 
approval of the long-term monitoring plan for the Sandia Canyon watershed, the requirements of the 
long-term monitoring plan shall apply and shall supersede the requirements of the Sandia Canyon 
watershed section of the Interim Plan. 

1. Groundwater samples shall be obtained from wells SC0-1, SC0-2, R-12, and all wells 
installed in the future. 

2. Groundwater samples shall be collected from all monitoring wells in Sandia Canyon for 
submittal to a laboratory for analysis of general chemistry parameters as described in Section 
IX.B.2.i of this Consent Order, perchlorate, TAL metals, cyanide, molybdenum, tungsten, 
VOCs, SVOCs, explosive compounds, and for other analytes specified by the Department. 
In addition, groundwater samples from the alluvial monitoring wells shall be analyzed for 
PCBs. 

IV.B.5.b.iv Sandia Canyon Investigation Report 

The Respondents shall submit to the Department for review and written approval an investigation 
report that presents the results of the field activities, summarizes the data collected, and 
recommendations and conclusions for Sandia Canyon. The investig~tion report shall be prepared in 
accordance with Section XI.C of this Consent Order and shall be submitted by the date specified in 
Section XII of this Consent Order. Investigations conducted in Canada del Buey shall be reported 
separately from the Sandia Canyon investigations pursuant to Section IV.B.2.b.iii of this Consent 
Order. 
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Based on the results of the investigations conducted in the Sandia Canyon watershed, and after 
completing the installation of all additional monitoring wells in the Sandia Canyon watershed as 
described in Section IV.B, subject to the procedures in Section 111.M of this Consent Order, the 
Respondents shall submit to the Department for review and written approval a Sandia Canyon 
watershed-specific long-term groundwater monitoring plan. Upon Department approval of the long
term monitoring plan for the Sandia Canyon watershed, the requirements of the long-term 
monitoring plan shall apply and shall supersede the requirements of the Sandia Canyon watershed 
section of the Interim Plan. 

IV.B.6 

IV.B.6.a 

Other Canyons: Ancho, Chaquehui, Indio, Potrillo, Fence, and North 
Canyons (Bayo, Guaje, Barrancas, and Rendija) 

Background 

Ancho Canyon is located in the southern portion of the Facility and is approximately seven square 
miles in area. During monsoon summer rains, large floods have damaged roads and buildings within 
the floodplain. The Ancho Canyon watershed is located entirely within TAs 33, 39, 49, and 70. It 
contains approximately 33 SWMUs. Contaminants that have been detected in sediments, surface 
water, or shallow groundwater during previous investigations conducted in the watershed include 
mercury and other metals, explosive compounds, organic constituents, and radionuclides, which are 
not addressed under this Consent Order. 

The Chaquehui Canyon watershed is located in the southeast portion of the Facility at TA-33. There 
are approximately 61 SWMUs and AOCs in the watershed that vary from inactive industrial outfalls 
to MD As. Surface-water flow is ephemeral; however, two springs are present along the south-facing 
wall of the main-drainage. Contaminants above background levels have been detected in historical 
samples of sediments and surface water obtained in the canyon. 

Indio Canyon, a south-entering sub-basin to Water Canyon, originates on Facility property and 
extends for about three miles to its confluence with Water Canyon. The drainage basin is located in 
TA-39. Contaminants above background levels have been detected in sediments and surface water 
samples obtained from the canyon. 

Potrillo and Fence Canyons are part of the Water Canyon Watershed. The confluence of these two 
canyons is near State Road 4. TAs 15, 36, 68, and 71 are located within these canyons. There are 
approximately 53 SWMUs within the watershed. The SWMUs vary from inactive septic tanks to 
open-detonation firing sites. Contaminants above background levels have been detected in 
sediments and surface water samples obtained from the canyons. 

Bayo, Guaje, Barrancas, and Rendija Canyons are part of the Los Alamos Canyon watershed. 
Rendija and Barrancas Canyons terminate at Guaje Canyon from the south. Guaje Canyon 
terminates at Los Alamos Canyon approximately one mile upstream of the Rio Grande. The only 
active TA in the canyons is TA-7 4, a portion of which is located in Ba yo and Barrancas Canyons. 
There are approximately 18 SWMUs and AOCs in these drainages. These SWMUs and AOCs are 
primarily related to mortar impact areas, firing ranges, and golf course effluent discharges. 
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Surface-water flow in upper Guaje Canyon is perennial and extends for about three miles. In 1996, 
two shallow test holes were drilled approximately three miles east of the perennial flow between the 
Los Alamos and Guaje faults. Each borehole penetrated saturation from near ground surface to total 
depth (23 ft and 103 ft below ground surface, respectively). Regional aquifer water-supply wells in 
Guaje Canyon were first installed in the early 1950s. In recent years there have been additional 
replacement wells drilled. The depths to water at these wells vary depending on their location. 
Depth to water in the lower portion of the canyon tends to be shallow (100-200 ft and was artesian 
prior to early 1950s), while water levels in the upper portion near the Rendija Canyon confluence 
have water-table depths ranging from 400 to 500 ft bgs. 

Surface-water flow in Rendija and Barrancas Canyons is ephemeral and normally flows only during 
the summer monsoon season 

Contaminant sources are primarily associated with upper Rendija Canyon. The results of sampling 
conducted in these canyons have periodically detected metals, organics, and radionuclides, which 
are not addressed under this Consent Order. 

IV.B.6.b Investigations for the Other Canyons 

IV.B.6.b.i Investigation Work Plans for the Other Canyons 

The Respondents shall submit to the Department for review and written approval, pursuant to the 
procedures in Section III.M of this Consent Order, a work plan for the investigation of 
contamination in Ancho, Chaquehui, and Indio Canyons that meets the requirements of this section 
(IV.B). The work plan shall be incorporated into the Water Canyon/Canon de Valle work plan 
described in Section IV.B.3.b.i. The work plan shall be prepared in accordance with Sections IX and 
XI.B of this Consent Order, and shall be submitted by the date specified in Section XII of this 
Consent Order. The work plan shall address investigations of the sources of contamination, and the 
nature and extent of contamination in sediments, surface water, and groundwater in Ancho, 
Chaquehui, and Indio Canyons. Upon Department approval, the Respondents shall implement the 
work plan. Upon Department approval, the work plan shall be incorporated herein by reference and 
become an enforceable part of this Consent Order. 

The Respondents shall submit to the Department for review and written approval, pursuant to the 
procedures in Section III.M of this Consent Order, a work plan for the investigation of 
contamination in Potrillo and Fence Canyons that meets the requirements of this section (IV.B.). 
The work plan shall be incorporated into the Water Canyon/Canon de Valle work plan described in 
Section IV.B.3.b.i. The work plan shall be prepared in accordance with Sections IX and XI.B of this 
Consent Order, and shall be submitted by the date specified in Section XII of this Consent Order. 
The work plan shall address investigations of the sources of contamination, and the nature and extent 
of contamination in sediments, surface water, and groundwater in Potrillo and Fence Canyons. 
Upon Department approval, the Respondents shall implement the work plan. Upon Department 
approval, the work plan shall be incorporated herein by reference and become an enforceable part of 
this Consent Order. 

The Respondents have submitted to the Department the Work Plan for the North Canyons, dated 
September 2001. The North Canyons Work Plan is incorporated herein by reference and made an 
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enforceable part of this Consent Order upon approval by the Department pursuant to the procedures 
in Section III.M of this Consent Order. The Respondents shall implement the approved work plan. 

IV.B.6.b.ii Groundwater Well Installation for the Other Canyons 

Pursuant to Section IV.B.6.b.i and procedures in Section III.M of this Consent Order, the 
Respondents shall submit to the Department for review and written approval a work plan that meets 
the requirements listed below. 

1. One alluvial monitoring well shall be installed down gradient of MDA Y at TA-39. 

IV.B.6.b.iii Groundwater Monitoring for the Other Canyons 

The Respondents shall monitor and sample wells specified below containing alluvial, intermediate, 
and regional groundwater in accordance with the Interim Plan approved by the Department under 
Section IV.A.3.b, and that meets the requirements listed below, subject to the procedures in Section 
III.M of this Consent Order. Such monitoring and sampling shall also be conducted in accordance 
with Section IX of this Consent Order. Based on the results of the investigation and after 
completing the installation of all additional monitoring wells in the other canyons watersheds in 
accordance with this section (IV.B), subject to the procedures in Section III.M, the Respondents 
shall submit to the Department for review and written approval watershed-specific long-term 
groundwater monitoring plans for the other canyons. Upon Department approval of the long-term 
monitoring plans for the other canyons watersheds, the requirements of the long-term monitoring 
plans shall apply and shall supersede the requirements of the other canyons watersheds sections of 
the Interim Plan. 

1. Groundwater samples shall be obtained from Ancho Canyon intermediate and regional 
monitoring wells DT-5a, DT-9, DT-10, R-31, and all monitoring wells installed in the future. 

2. Groundwater samples shall be collected from the monitoring wells for submittal to a 
laboratory for analysis of general chemistry parameters as described in Section IX.B.2.i of 
this Consent Order, perchlorate, T AL metals, cyanide, VOCs, SVOCs, explosive 
compounds, and for other analytes specified by the Department. 

IV.B.6.b.iv Investigation Reports for the Other Canyons 

The Respondents shall submit to the Department for review and written approval an investigation 
report that presents the results of the field activities, summarizes the data collected, and the 
recommendations and conclusions for Ancho, Chaquehui, and Indio Canyons. The investigation 
report shall be prepared in accordance with Section Xl.C of this Consent Order and shall be 
submitted by the date specified in Section XII of this Consent Order. 

The Respondents shall submit to the Department for review and written approval an investigation 
report that presents the results of the field activities, summarizes the data collected, and the 
recommendations and conclusions for Potrillo and Fence Canyons. The investigation report shall be 
prepared in accordance with Section XI.C of this Consent Order and shall be submitted by the date 
specified in Section XII of this Consent Order. 
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The Respondents shall submit to the Department for review and written approval an investigation 
report that presents the results of the field activities, summarizes the data collected, and the 
recommendations and conclusions for the North Canyons. The investigation report shall be prepared 
in accordance with Section XI.C of this Consent Order and shall be submitted by the date specified 
in Section XII of this Consent Order. 

Based on the results of the investigations conducted in the canyons described in this Section 
(IV.B.6.b.iv), and after completing the installation of all additional monitoring wells in the Other 
Canyon watersheds as described in Section IV.B, subject to the procedures in Section III.M of this 
Consent Order, the Respondents shall submit to the Department for review and written approval 
watershed-specific long-term groundwater monitoring plans for the other canyons. The plans shall 
include the specifics for conducting long-term groundwater sampling in the subject canyon 
watersheds, and shall replace the Interim Plans for monitoring in those canyons. Upon Department 
approval of the long-term monitoring plans for the other canyons watersheds, the requirements of the 
long-term monitoring plan shall apply and shall supersede the requirements of the other canyons 
watersheds sections of the Interim Plan. Potrillo and Fence Canyons shall be included in the Water 
Canyon/Canon de Valle watershed-specific long-term groundwater monitoring work plan required in 
Section IV.B.3.b.v. 

IV.C TECHNICAL AREA INVESTIGATIONS 

IV.C.1 Technical Area 54 

IV.C.1.a Background 

TA-54 is located at the eastern end ofMesita del Buey on the east side of the Facility. Mesita del 
Buey trends southeast-northwest and is bounded to the south by Pajarito Canyon and to the north by 
Canada de! Buey. Hazardous wastes, and mixed wastes, as well as radioactive wastes, which are not 
addressed under this Consent Order, have been stored at TA-54 from the 1950s to the present. TA-
54 includes four MD As designated MDA G, H, J, and L; a waste characterization, container storage, 
and transfer facility (transfer facility); active radioactive waste storage and disposal operations at 
Area G (which are not covered under this Consent Order), active hazardous and mixed waste storage 
operations at Area L (which are not covered under this Consent Order), and administrative and 
support areas. The transfer facility is located at the western end of TA-54. MDAs Hand J are 
located approximately 500 ft and 1,000 ft southeast of the transfer facility, respectively. MDA Lis 
located approximately one mile southeast of the transfer facility. MDA G is located within Area G 
approximately one-half mile southeast of MDA L. 

MDA G at TA-54 Area G was used as the Facility's primary radioactive disposal facility from 1957 
until 1997. Solid and liquid wastes were disposed at MDAs G, H, and L. Area Lis currently a 
hazardous and mixed waste container storage area. Currently, Area G is used for the disposal of 
low-level radioactive waste in pits, and for the storage of mixed and transuranic waste. The 
Respondents report that hazardous and mixed wastes were disposed of in pits, trenches, and shafts at 
MDA G until 1990. MDA H is an inactive hazardous and radioactive waste disposal area that 
received classified or sensitive wastes and debris contaminated with radioactive, hazardous, and 
explosive constituents between 1960 and 1989. MDA Lat TA-54 Area L was used between 1959 
and 1986 for disposal of mostly liquid hazardous and radioactive wastes into pits, trenches, and 
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shafts. Environmental investigations at TA-54 show that contaminant releases have occurred at 
MDAs G, H, and L. None of the radioactive materials and waste management activities at TA-54 
are subject to this Consent Order. 

The Facility disposed of trash and other generally nonhazardous waste at MDA J. MDA J is 
currently being closed under the authority of the Department's Solid Waste Bureau and is not 
included in this Consent Order. 

IV.C.l.b Historical Investigation 

The Respondents shall conduct an investigation of contaminants that may have been discharged or 
released at MD As G and L at T A-54 during the history of the Facility. The investigation shall 
include a review of existing data and other information acquired during previous investigations. 
Historic investigations or reports conducted under the Facility's Hazardous Waste Facility Permit, 
including data collected under the EPA-approved RFI work plan (and subsequent EPA-approved 
work plan modifications) for Operable Unit 1148, may be used to satisfy these requirements, subject 
to the procedures in Section III.M of this Consent Order. To the extent not previously investigated, 
the Respondents shall review and confirm the construction details and historical use of SWMUs and 
other possible sources· of discharges or releases of contaminants including all existing and 
demolished TA buildings and other structures, pits, shafts, trenches, landfills, and surface 
impoundments, wastewater treatment, conveyance, and disposal systems, and subsurface utility 
corridors. To the extent not previously investigated, the Respondents shall also review all 
investigation borings, excavations, sampling events, and other sources of information on 
contamination. The Respondents shall submit to the Department historical investigation reports, 
which shall be included as appendices to the Investigation Work Plans under Sections IV.C.1.c.i and 
IV.C.l .e.i, respectively. The reports shall contain the following information: 

1. Location, construction details, operational history, and present status of each disposal unit or 
other structures at MDAs G and L. All such locations shall be depicted in one or more 
figures. 

2. A description of the disposal history of MD As G and L. This description shall include all 
known and suspected materials disposed, discharged, or released; the volume of each 
discharge or release, if known; and the contaminants present in each discharge or release. 
The Respondents shall identify whether the disposal history of each SWMU is unknown or 
incomplete. 

3. A description of each previous investigation of the sources, extent, or characteristics of 
contamination associated with MDAs G and L, regardless of whether or not such 
investigation was completed. 

4. A summary of any results and conclusions of each previous investigation described in 
Paragraph 3, including the known or suspected dates of waste disposal, the dates of each 
contaminant discharge or release, and the circumstances related to the contaminant release, if 
known. 
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5. A description of the location, construction details, history, and present status of each 
investigation well and boring associated with corrective action at TA-54. A description of 
the location, history, dimensions, and present status of each excavation associated with 
investigations of MD As G and L shall also be included. The Respondents shall depict all 
such locations in one or more figures. A site map encompassing the entire TA and pertinent 
regional investigation locations shall be included in the description. 

6. A description of the sample collection methods and the types of field and laboratory analyses 
performed on each sample obtained from each media during the previous investigations. 

7. Tables summarizing the data collected from each investigation well, boring, and excavation. 
The results shall present only analyte detections and data quality exceptions reported by the 

analytical laboratory that may mask analytes. 

8. A summary of data quality, including exceptions and interpretations. 

9. A summary of all contradictory investigation results and the rational for acceptance or 
rejection of selected investigation results. 

10. A list of general chemistry and metals background concentrations and documentation of the 
methods used for establishing the background values. 

The summaries shall include references to historical documents within the summary text citing the 
document title, page number, and table or figure number. The full reference citations shall be 
presented as a separate section in each summary document using the standard USGS format for 
reference citations. The Respondents are responsible for providing complete information with 
regard to the available data and the need for additional data at each unit. The Department shall 
evaluate the information and request changes as necessary. The Department's evaluation and 
approval will address the Respondents' general approach to site characterization and plan for 
acquiring additional data required to complete the site investigations at TA-54. 

The historic investigation report required under this Section shall summarize the results of past 
investigation activities conducted at MDAs G and L, including all data collected under the EPA
approved RPI work plan (and subsequent EPA-approved work plan modifications) for Operable Unit 
1148. 

IV.C.1.c MDA G Investigation 

IV.C.1.c.i MDA G Investigation Work Plan 

The Respondents submitted to the Department for review and written approval, a work plan on 
September 30, 2003 for the investigation of contamination at MDA G. The Department disapproved 
the work plan in a letter dated December 11, 2003. The Respondents must resubmit a work plan that 
meets the requirements of this section (IV.C.1 ), subject to the procedures in Section IIl.M of this 
Consent Order. The historical investigation report appendix to the resubmitted work plan must 
summarize the results of past investigation activities conducted at MDA G that includes all work 
conducted and data collected under the EPA-approved work plan. Upon Department approval, the 
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work conducted under the EPA-approved plan may be used to satisfy the requirements of this 
section (IV.C.l.c.). The work plan shall address investigations of the disposal units; migration 
pathways; the connections to potential receptors including groundwater; and the nature and extent of 
contamination in soil, rock, sediments, groundwater (where present), and subsurface vapor at MDA 
G, including monitoring and reporting. 

The Respondents shall implement the requirements of the work plan approved by the Department, 
pursuant to the procedures in Section III.M of this Consent Order. The approved work plan shall be 
incorporated herein by reference and become an enforceable part of this Consent Order. 

IV.C. l .c.ii MDA G Survey of Disposal Units 

In accordance with Section IV.C. l .c.i, the Respondents shall conduct a survey of the disposal units 
comprising MDA G. The Respondents shall determine the dimensions and total depth of each 
disposal shaft and pit at MDA G into which wastes have been disposed, and the base profile, 
topography, low elevation point, and down-slope end of the base of each shaft and pit. 

The dimensions and base elevations of each pit and shaft at MDA G shall be determined using as
built construction drawings and boring logs. If unavailable, ground penetrating radar, magnetic 
surveys, or other methods may be used. The survey shall be completed prior to implementation of 
the drilling explorations under Section IV.C. l .c.iii. 

The Respondents shall include information collected during a survey of MDA G in the historical 
investigation report appendix to the work plan to be submitted to the Department. 

IV.C. l .c.iii MDA G Drilling Explorations 

The Respondents shall conduct subsurface explorations as specified in the approved work plan in 
order to acquire data to characterize the extent of contamination and to characterize fracture density, 
fracture orientation, and fracture fill material. The fracture characterization of the rock formations 
underlying MDA G shall be completed utilizing data acquired from outcrop, cores, and downhole 
geophysical and video data. The methods and locations for collecting rock fracture data shall be 
approved by the Department prior to data collection. The Respondents shall determine the following 
prior to the implementation of drilling explorations: 

1. The dimensions and total depths of each shaft and disposal pit. 

2. The base profile, topography, low elevation point, and the down-slope end of the base of 
each disposal pit. 

The dimensions and base elevations of each disposal pit and shaft shall be determined using as-built 
construction drawings or boring logs, if available, ground penetrating radar, magnetic surveys, or 
other methods. The methods used to evaluate the dimensions of the pits and shafts shall be approved 
by the Department prior to implementation. 

The Respondents submitted a work plan to the Department for review and written approval for 
completing subsurface explorations at MDA G. The Department disapproved the work plan in a 
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letter dated December 11, 2003. Implementation of the approved work plan shall meet the following 
requirements, subject to the procedures in Section III.M of this Consent Order. Respondents may 
include information associated with the 20 borings advanced in accordance with the EPA-approved 
work plan for OU 1148 in the investigation work plan to be submitted to the Department. 

1. One boring, or the number defined in the Department-approved MDA G work plan, shall be 
advanced directly adjacent to the down-slope end of each disposal pit, one boring at the 
down slope end of each row of disposal shafts, and one boring at the low elevation point of 
each pit. 

2. One boring per every 3,600 square ft, or as defined in the Department-approved MDA G 
work plan, shall be advanced in a shaft field and one boring per every 60 ft shall be advanced 
in a shaft row. 

3. The borings shall be drilled to minimum depths of 20 ft below the base of the pits and a 
minimum of 20 ft below the base of the deepest shafts in a shaft row or shaft field. 

4. The borings shall be advanced a minimum of 25 ft below detected vapor-phase, soil, rock, or 
groundwater contamination as detected by field screening or previous investigations. 

5. Selected boreholes shall be characterized using geophysical logging techniques approved by 
the Department. 

6. A general design for vapor monitoring well construction shall be submitted to the 
Department for approval prior to the start of subsurface explorations at TA-54. 

7. Specific borings shall be completed as vapor monitoring wells. The screened intervals, and 
methods and materials used to construct each vapor monitoring well shall be based upon 
information obtained during drilling activities and open-hole vapor sampling field screening 
results, and shall be approved by the Department prior to well construction. 

8. One boring, or the number defined in the Department-approved MDA G work plan, shall be 
advanced at MDA G to evaluate for the presence of perched groundwater and vapor-phase 
contamination at depth beneath the site. 

9. Three TA-54-specific wells, or the number defined in the Department-approved MDA G 
work plan, shall be advanced that intersect the regional aquifer at locations approved by the 
Department. Two wells shall be located in Canada de! Buey, upgradient of MDA G and 
MDA L and between MDA G and MDA L, respectively. One well shall be located in 
Pajarito Canyon downgradient of MDA L. The Respondents shall include information on 
regional wells associated with TA-54 that have already been installed in the work plan to be 
submitted to the Department. The Department will determine whether these wells are 
adequate to characterize the extent of groundwater contamination associated with TA-54. 

10. The borings shall be advanced using hollow-stem auger drilling methods where practicable 
or other drilling methods approved by the Department. 
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11. All borings not completed as monitoring wells (vapor or groundwater monitoring wells) 
shall be properly plugged and abandoned. Documentation of proper well abandonment shall 
be submitted to the Department as an appendix to the investigation report. 

IV.C. l .c.iv MDA G Soil and Rock Sampling 

The Respondents submitted to the Department for review and written approval a work plan for 
completing soil and rock sampling during subsurface drilling explorations at MDA G. The 
Department disapproved the work plan in a letter dated December 11, 2003. Implementation of the 
approved work plan shall meet the following requirements, subject to the procedures in Section 
IIl.M of this Consent Order: 

1. Soil and rock samples shall be obtained from each boring at ten-ft intervals and from the 
bedrock directly below the base elevation of each pit or shaft. A sample also shall be 
obtained at the maximum depth of each boring. 

2. The samples shall be collected and screened in accordance with the methods described in 
Section IX.B of this Consent Order. 

3. A detailed log of each boring shall be maintained. The results of all field screening shall be 
included in the corresponding boring log. 

4. A minimum of six cores shall be obtained from selected borings, at depths approved by the 
Department, for permeability testing in accordance with Section IX.B of this Consent Order. 

5. A minimum of two samples shall be selected from each boring for submittal to a laboratory 
for analysis of VOCs, SVOCs, pH, explosive compounds, PCBs, dioxins, furans, nitrates, 
perchlorate, T AL metals, and cyanide. 

6. The sample displaying the greatest field screening evidence of VOC concentrations shall be 
selected for submittal to the analytical laboratory for chemical analysis of the analytes listed 
in Paragraph 5 above. If field-screening evidence of contamination is not observed in a 
boring, the sample obtained from the bedrock directly below the base elevation of each pit or 
shaft shall be submitted for chemical analysis of the analytes listed in Paragraph 5 above. 

7. The sample obtained from the maximum depth of each boring also shall be submitted to an 
analytical laboratory for analysis of the analytes listed in Paragraph 5 above. 

IV.C.1.c.v MDA G Canyon Alluvial Sediment Sampling 

The Respondents shall investigate contaminant transport from MDA G to canyon alluvial sediments 
through the implementation of the Pajarito Canyon Investigation Work Plan required under Section 
IV.B.4.b.i of this Consent Order and through the implementation of the Sandia/Canada del Buey 
Work Plan required under Section IV.B.5.b.i of this Consent Order. Pursuant to the EPA-approved 
RPI Work Plan for Operable Unit 1148, the Respondents investigated sediments in drainage 
channels leading from MDA G to Pajarito Canyon and Canada de! Buey [RPI Report for Channel 
Sediment Pathways from MDAs G, H, J, and L, at TA-54, February 27, 1996]. Only soils to depths 
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less than 0.7 foot below ground surface were sampled during the investigation. If, after completion 
of the investigation of canyon sediments in Pajarito Canyon and Cafiada del Buey, the nature and 
extent of contaminant releases from MDA G drainages to Pajarito Canyon or Cafiada del Buey have 
not been established, the Department will require additional sediment investigations of the drainages 
leading from MDA G. If the Department requires such additional sediment investigation in writing, 
the Respondents shall submit to the Department for review and written approval a work plan for the 
investigation. The work implemented under the work plan shall meet the following requirements, 
subject to the procedures in Section III.M of this Consent Order: 

1. Soil borings shall be advanced through the alluvium into the underlying bedrock at four 
locations in Pajarito Canyon and two locations in Cafiada del Buey approved by the 
Department. 

2. Samples of alluvial sediments and underlying bedrock shall be collected at locations 
approved by the Department and in accordance with the methods described in Section IX.B 
of this Consent Order. 

3. Samples shall be obtained from each boring between the ground surface and one ft below the 
ground surface (0-1. 0 ft interval), at five-ft intervals, at the alluvial sediment-bedrock 
interface, and at the maximum depth of each boring in accordance with the methods 
described in Section IX.B of this Consent Order. 

4. The samples shall be submitted to an analytical laboratory for analysis of explosive 
compounds, PCBs, dioxins, furans, nitrates, perchlorate, TAL metals, and cyanide. 

5. If sediment samples collected from other intervals in the borings display field screening 
evidence of the presence of contaminants, then those samples shall also be submitted to an 
analytical laboratory for analysis of the analytes listed in Paragraph 4 above. 

6. If groundwater is encountered during the additional sediment investigation, alluvial wells 
shall be installed in accordance with Section IV.C.1.c.vii of this Consent Order. 

IV.C.1.c.vi MDA G Subsurface Vapor Monitoring 

The Respondents submitted to the Department for review and written approval a work plan to collect 
subsurface vapor samples from discrete zones in each vapor monitoring well or boring, at depths 
approved by the Department, for field and laboratory analyses. The Department disapproved the 
work plan in a letter dated December 11, 2003. The samples shall be collected and analyzed in 
accordance with Section IX.B of this Consent Order. Implementation of the approved work plan 
shall meet the following requirements, subject to the procedures in Section III.M of this Consent 
Order: 

1. Subsurface vapor samples shall be collected from newly drilled borings during site 
investigation activities. 

2. An investigation vapor monitoring and sampling plan shall be submitted to the Department 
for approval as part of the MDA G investigation work plan. 
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3. Subsurface vapor sampling shall be conducted at MDA G in each existing and newly 
constructed vapor well and boring specified in the approved work plan. 

4. Samples of subsurface vapors shall be collected from subsurface vapor monitoring points at 
discrete zones, selected based on investigation and monitoring results. 

5. A long-term subsurface vapor monitoring and sampling work plan shall be submitted to the 
Department for review and approval. 

IV.C.l.c.vii MDA G Alluvial Groundwater Well Installation 

The Respondents shall address the alluvial groundwater well installation associated with MDA G 
through the implementation of the Pajarito Canyon Investigation Work Plan required under Section 
IV.B.4.b.i of this Consent Order and through the implementation of the Sandia/Canada de! Buey 
Work Plan required under Section IV.B.5.b.i of this Consent Order. Any wells or piezometers 
identified in the Pajarito and Sandia/Canada de! Buey Work Plans that are located down gradient of 
MDA G shall be installed during the investigation of MDA G. If additional alluvial wells, other 
than those required in the Pajarito and Sandia/Canada de! Buey Work Plans, are required by the 
Department, the Respondents shall submit to the Department for review and approval a work plan to 
construct monitoring wells. Implementation of the work plan approved pursuant to the procedures in 
Section III.M shall meet the requirements of Section IV.A.3.e of this Consent Order and the 
following requirements. 

1. The monitoring well borings shall be advanced to depths of five ft below the alluvium
bedrock interface. 

2. The monitoring wells shall be constructed and developed in accordance with Section X of 
this Consent Order. 

3. Groundwater samples shall be collected from each well in accordance with Sections IV.C. l. 
and IX of this Consent Order. 

IV.C. l .c.viii MDA G Intermediate Groundwater Well Installation 

The Respondents submitted to the Department for review and written approval a work plan for the 
construction of one intermediate depth well at MDA G to determine the presence of perched 
groundwater and the extent of vapor-phase contamination below the ground surface. The 
Department disapproved the work plan in a letter dated December 11, 2003. The work plan, when 
approved by the Department pursuant to the procedures in Section III.M of this Consent Order, shall 
meet the requirements of Section IV.A.3.e of this Consent Order and the following requirements. 
Subject to the procedures in Section III.M, Respondents may use data collected during installation of 
well R-22 to address the requirements of this section (IV.C.l.c.viii). 

1. The boring shall be drilled to a depth of 700 ft below the ground surface. 

2. Vapor and groundwater samples shall be collected from the boring prior to well construction. 
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3. A monitoring well design plan shall be submitted to the Department for approval prior to 
construction of the intermediate well. 

4. The Department may impose specific conditions for well construction or require the drilling 
of additional borings that intersect the intermediate perched zones or regional aquifer based 
on the sampling results. 

IV.C.1.c.ix MDA G Regional Groundwater Well Installation 

The Respondents submitted to the Department for review and written approval a work plan for the 
construction of three monitoring wells associated with TA-54 and intersecting the regional aquifer. 
The Department disapproved the work plan in a letter dated December 11, 2003. The work plan, 
when approved by the Department pursuant to the procedures in Section III.M of this Consent Order, 
shall meet the requirements of Section IV.A.3.e of this Consent Order and the following 
requirements. The Respondents shall include information on regional wells associated with TA-54 
that have already been installed in the work plan to be submitted to the Department. Pursuant to the 
Department-approved Hydrogeologic Work Plan, regional well R-21 was installed in Canada del 
Buey between MDA G and MDA L, regional well R-22 was installed on Mesita de! Buey 
downgradient of MDA G, and regional wells R-20 and R-32 were installed in Pajarito Canyon 
upgradient of MDA G. Subject to the procedures in Section III.M, Respondents may use data 
collected during installation of wells R-21, R-22, and R-32 to address the requirements of this 
section (IV.C. l .c.ix). 

1. The wells shall be located at the locations described in Section IV.C. l .c.iii, Paragraph 9, of 
this Consent Order. 

2. The borings shall be monitored for the presence of vapor-phase contaminants prior to well 
construction. 

3. Based on the results of vapor monitoring, the Department may require that the Respondents 
construct the wells to accommodate vapor monitoring in addition to groundwater monitoring 
and sampling. 

IV.C.1.c.x MDA G Groundwater Monitoring 

The Respondents shall monitor and sample all wells containing alluvial, intermediate perched, 
and/or regional groundwater in accordance with the Interim Plan approved by the Department under 
Section IV.A.3.b that meets the requirements listed below, subject to the procedures in Section 111.M 
of this Consent Order. Such monitoring and sampling shall also be conducted in accordance with 
Section IX of this Consent Order. Based on the results of the investigations and after completing the 
installation of all additional monitoring wells in the Canada de! Buey, Pajarito, and Mortandad 
Canyons watersheds, as described in Section IV.Band subject to the procedures in Section Ill.M of 
this Consent Order, the Respondents shall submit to the Department for review and written approval 
watershed-specific long-term groundwater monitoring plans for, Pajarito, and Mortandad Canyon 
watersheds. Long-term groundwater monitoring for Canada del Buey shall be included in the 
Mortandad Canyon Watershed long-term groundwater monitoring plan. Upon Department approval 
of the long-term monitoring plans for the Canada del Buey, Pajarito, and Mortandad Canyons 
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watersheds, the requirements of the long-term monitoring plans shall apply and shall supersede the 
requirements of the Canada del Buey, Pajarito, and Mortandad Canyons watersheds sections of the 
Interim Plan. 

1. Groundwater samples shall be collected from each saturated zone intersecting the monitoring 
wells. 

2. Groundwater samples shall be submitted to a laboratory for analysis of general chemistry 
parameters as described in Section IX.B of this document, VOCs, SVOCs, explosive 
compounds, perchlorate, TAL metals, cyanide, and for other analytes specified by the 
Department. 

3. The groundwater sampling shall be conducted in accordance with Section IX.B of this 
Consent Order. 

IV.C. l .c.xi MDA G Investigation Report 

The Respondents shall submit to the Department for review and written approval an investigation 
report that presents the results of the field activities, summarizes the data collected, and presents the 
recommendations and conclusions for MDA G. The Respondents shall follow the investigation 
report format outlined in Section XI and the compliance schedule in Section XII. 

Based on the results of the investigations conducted at TA-54, and after completing the installation 
of all additional monitoring wells in Pajarito and Mortandad Canyon watersheds as described in 
Section IV.Band subject to the procedures in Section III.M of this Consent Order, the Respondents 
shall submit to the Department for review and written approval watershed-specific long-term 
groundwater monitoring plans for Pajarito and Mortandad Canyons. Long-term groundwater 
monitoring for Canada de! Buey shall be included in the Mortandad Canyon Watershed long-term 
groundwater monitoring plan. Upon Department approval of the long-term monitoring plans for the 
Pajarito and Mortandad Canyons watersheds, the requirements of the long-term monitoring plans 
shall apply and shall supersede the requirements of the Canada de! Buey, Pajarito, and Mortandad 
Canyons watersheds sections of the Interim Plan. 

IV.C.1.d MDA H Investigation 

An investigation at MDA H has been concluded. The results of the investigation have been reported 
in the Respondent's RF! Report for Material Disposal Area Hat Technical Area 54 dated May 2001 
and the Addendum to the RFI Report dated October 2002. The Department approved both the RFI 
Report and the associated RFI Addendum on April 11, 2003. The Respondents submitted a 
Corrective Measures Study (CMS) Report to the Department on May 31, 2003. 

IV.C.1.d.i MDA H Vapor Monitoring 

The Respondents shall collect subsurface vapor samples at MDA H for field and laboratory analyses 
in accordance with Section IX.B of this Consent Order. 

1. Vapor samples shall be collected from existing borings on a periodic basis. 
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2. Samples of subsurface vapors shall be collected by the Respondents from vapor monitoring 
points at discrete zones, selected based on investigation and monitoring results, and as total 
well or boring subsurface vapor samples. The Department shall approve the depths for 
discrete vapor sample collection. 

3. A long-term subsurface vapor monitoring and sampling work plan shall be submitted to the 
Department for approval after the MDA H Corrective Measures Study has been approved by 
the Department. 

IV.C.l.d.ii MDA H Groundwater Monitoring 

Based on the results of the investigations conducted at TA-54, and after completing the installation 
of all additional monitoring wells in the Pajarito and Mortandad Canyons watersheds as described in 
Section IV.Band subject to the procedures in Section III.M of this Consent Order, the Respondents 
shall submit to the Department for review and written approval watershed-specific long-term 
groundwater monitoring plans for Pajarito and Mortandad Canyons. Upon Department approval of 
the long-term monitoring plans for the Pajarito and Mortandad Canyons watersheds, the 
requirements of the long-term monitoring plans shall apply and shall supersede the requirements of 
the Pajarito and Mortandad Canyons watersheds sections of the Interim Plan. 

IV.C.l.e MDA L Investigation 

IV.C.1.e.i MDA L Investigation Work Plan 

The Respondents submitted to the Department on August 31, 2003 for review and written approval a 
work plan for the investigation of contamination at MDA L) that addresses the requirements of this 
section (IV.C. l.e). The Department notified the Respondents of deficiencies in a letter dated 
November 18, 2003. Respondents submitted a revised work plan in response to the deficiencies on 
December 23, 2003. The historical investigation report appendix to the work plan summarized 
results of past investigation activities conducted at MDA Land includes work conducted and data 
collected under the EPA-approved work plan. Upon Department approval, the work conducted 
under the EPA-approved plan may be used to satisfy the requirements of this section (IV.C. l.e.). 
The work plan shall address investigations of the disposal units; migration pathways; the 
connections to potential receptors including groundwater; and the nature and extent of contamination 
in soil, rock, sediments, groundwater (where present), and subsurface vapor at MDA L. 

The Respondents shall implement the work plan approved by the Department pursuant to the 
procedures in Section III.M of this Consent Order. 

IV.C.l.e.ii MDA L Survey of Disposal Units 

In accordance with Section IV. C. l .e.i, the Respondents shall conduct a survey of the disposal units 
comprising MDA L. The Respondents shall determine the dimensions and total depth of each 
disposal shaft and pit at MDA L into which waste was disposed, and the base profile, topography, 
low elevation point, and down-slope end of the base of each shaft and disposal pit into which waste 
was disposed. 
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The dimensions and base elevations of each pit and shaft shall be determined using as-built 
construction drawings and boring logs. If unavailable, ground penetrating radar, magnetic surveys, 
or other methods may be used. The survey shall be completed prior to implementation of the drilling 
explorations under Section IV.C. l.e.iii. 

The Respondents shall include the information collected during a survey of MDA Lin the historic 
investigation report appendix to the work plan to be submitted to the Department under Section 
IV.C.1.e.i. 

IV.C. l .e.iii MDA L Drilling Explorations 

The Respondents shall conduct subsurface explorations, as specified in the approved work plan, in 
order to acquire data to characterize the extent of contamination, and to characterize fracture density, 
fracture orientation, and fracture fill material. The fracture characterization in the rock formations 
underlying MDA L shall be completed utilizing data acquired from outcrop, core data, and 
downhole geophysical and video data. The methods and locations for collecting rock fracture data 
shall be approved by the Department prior to data collection. 

The Respondents submitted to the Department, for review and written approval, a work plan for 
completing subsurface explorations at MDA L. The Department notified the Respondents of 
deficiencies in a letter dated November 18, 2003. Respondents submitted a revised work plan in 
response to the deficiencies on December 23, 2003. Implementation of the approved work plan shall 
meet the following requirements, subject to the procedures in Section 111.M of this Consent Order. 
Respondents shall include information associated with the 18 borings advanced in accordance with 
the EPA-approved work plan for OU 1148 in the investigation work plan to be submitted to the 
Department. Subject to the procedures in Section 111.M, these borings may be used to satisfy the 
requirements of this section (IV.C.1.e.iii). 

1. One boring, or the number defined in the Department-approved MDA L Investigation Work 
Plan, shall be advanced directly adjacent to the locations of the down-slope end of each 
disposal pit, one boring at the low elevation point of each disposal pit, and one boring at the 
downslope end of each row of disposal shafts. 

2. One boring per every 60 ft, or the specific requirements defined in the Department-approved 
MDA L Investigation Work Plan, shall be advanced in a shaft row. 

3. The borings shall be drilled to minimum depths of 20 ft below the base of the pits and a 
minimum of 20 ft below the base of the deepest shafts in a shaft row or shaft field. 

4. The borings shall be advanced a minimum of25 ft below detected vapor-phase, soil, rock, or 
groundwater contamination as detected by field screening or previous investigations. 

5. The borings shall be advanced using hollow-stem auger drilling methods, where practicable, 
or other drilling methods approved by the Department. 

6. Selected boreholes shall be characterized using geophysical logging techniques approved by 
the Department. 
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7. A general design for vapor monitoring well construction shall be submitted to the 
Department for approval prior to the start of subsurface explorations at MDA L. 

8. Specific borings, as set out in the approved investigation work plan, shall be completed as 
vapor monitoring wells. The screened intervals, and methods and materials used to construct 
each vapor monitoring well shall be based upon information obtained during drilling 
activities and open-hole vapor sample field screening results, and shall be approved by the 
Department prior to well construction. 

Three TA-54-specific wells, or the number defined in the Department-approved MDA L 
Investigation Work Plan, that intersect the regional aquifer shall be installed at locations approved 
by the Department. The well locations shall be established at the locations and under the conditions 
described in Section IV.C. l.e.viii. The Respondents shall include information on regional wells 
associated with TA-54 that have already been installed in the work plan to be submitted to the 
Department. The Department will determine whether these wells are adequate to characterize the 
extent of groundwater contamination associated with TA-54. 

IV.C. l .e.iv MDA L Soil and Rock Sampling 

The Respondents submitted to the Department for review and written approval a work plan for 
completing soil and rock sampling during subsurface explorations at MDA L. The Department 
notified the Respondents of deficiencies in a letter dated November 18, 2003. Respondents 
submitted a revised work plan in response to the deficiencies on December 23, 2003. 
Implementation of the approved work plan shall meet the following requirements, subject to the 
procedures in Section III.M of this Consent Order: 

1. Soil and rock samples shall be collected from each boring at ten-ft intervals and from the 
bedrock directly below the base elevation of each pit or the deepest shaft in the shaft row. A 
sample also shall be obtained at the maximum depth of each boring. 

2. Samples shall be collected using split-barrel samplers lined with brass sleeves or by coring 
methods. 

3. Samples shall be screened in the field for the presence of VOCs and pH using methods 
approved by the Department. 

4. A detailed log of each boring shall be maintained. The results of all field screening shall be 
included in the corresponding boring log. 

5. A minimum of three cores shall be collected from selected borings, at depths approved by 
the Department, for permeability testing using ASTM Methods. 

6. A minimum of two samples from each boring shall be selected for submittal to a laboratory 
for analysis of VOCs, SVOCs, pH, PCBs, dioxins, furans, explosive compounds, nitrates, 
perchlorate, T AL metals, and cyanide. 
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7. The sample displaying the greatest field screening evidence ofVOC concentrations shall be 
selected for submittal to the analytical laboratory for analysis of the analytes listed in 
Paragraph 6 above. If field screening evidence of contamination is not observed in a boring, 
the sample obtained from the bedrock directly below the base elevation of each pit or shaft 
shall be submitted for chemical analysis of the analytes listed in Paragraph 6 above. 

8. The sample obtained from the maximum depth of each boring shall be analyzed by a 
laboratory for the analytes listed in Paragraph 6 above. 

IV.C.l.e.v MDA L Canyon Alluvium and Sediment Sampling 

The Respondents shall investigate contaminant transport from MDA L to canyon alluvial sediments 
through the implementation of the Pajarito Canyon Investigation Work Plan required under Section 
IV.B.4.b.i of this Consent Order and through the implementation of the Sandia/Canada de! Buey 
Work Plan required under Section IV.B.5.b.i of this Consent Order. Pursuant to the EPA-approved 
RPI Work Plan for Operable Unit 1148, the Respondents investigated sediments in drainage 
channels leading from MDA L to Pajarito Canyon and Canada de! Buey [RPI Report for Channel 
Sediment Pathways from MDAs G, H, J, and L, at TA-54, February 27, 1996]. Only soils to depths 
less than 0. 7 foot below ground surface were sampled during the investigation. If, after completion 
of the investigation of canyon sediments in Pajarito Canyon and Canada del Buey, the nature and 
extent of contaminant releases from MDA L drainages to Pajarito Canyon or Canada del Buey has 
not been established, the Department will require additional sediment investigations of the drainages 
leading from MDA L. If the Department requires such additional sediment investigation in writing, 
the Respondents shall submit to the Department for review and written approval a work plan for the 
investigation. The work implemented under the work plan shall meet the following requirements, 
subject to the procedures in Section III.M of this Consent Order. 

1. Soil borings shall be advanced through the alluvium into the underlying bedrock at one 
location in Pajarito Canyon and at one location in Canada del Buey. 

2. Samples of alluvial sediments and underlying bedrock shall be collected at locations 
approved by the Department and in accordance with the methods described in Section IX.B 
of this Consent Order. 

3. Samples from each boring shall be collected between the ground surface and one ft below 
the ground surface (0-1.0 ft interval), at five-ft intervals, at the alluvial sediment-bedrock 
interface, and at the maximum depth of each boring in accordance with the methods 
described in Section IX.B of this Consent Order. 

4. Samples shall be submitted to a laboratory for analysis of explosive compounds, PCBs, 
dioxin, furan, nitrate, perchlorate, TAL metals, and cyanide concentrations. 

5. If groundwater is encountered during the additional sediment investigation, alluvial wells 
shall be installed in accordance with Section IV.C.l.e.vii of this Consent Order. 
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IV.C.1.e.vi MDA L Vapor Monitoring 

The Respondents submitted to the Department for review and written approval a work plan for the 
collection of subsurface vapor samples at MDA Lin each existing and newly constructed vapor well 
and boring, at depths approved by the Department. The Department notified the Respondents of 
deficiencies in a letter dated November 18, 2003. Respondents submitted a revised work plan in 
response to the deficiencies on December 23, 2003. The samples shall be collected and analyzed in 
accordance with Section IX.B of this Consent Order. Implementation of the approved work plan, 
shall meet the following requirements, subject to the procedures in Section III.M of this Consent 
Order: 

1. Subsurface vapor samples shall be collected from newly drilled borings during site 
investigation activities. 

2. An investigation vapor monitoring and sampling plan shall be submitted to the Department 
for approval as part of the investigation work plan. 

3. Subsurface vapor sampling shall be conducted at MDA L in each existing and newly 
constructed vapor well and boring specified in the approved work plan. 

4. Subsurface vapor samples shall be collected from subsurface vapor monitoring points at 
discrete zones, selected based on investigation and monitoring results, and as total well or 
boring subsurface vapor samples. 

5. A long-term subsurface vapor monitoring and sampling work plan shall be submitted to the 
Department for approval. 

IV .C.1.e.vii MDA L Alluvial Groundwater Well Installation 

The Respondents shall address the alluvial groundwater well installation associated with MDA L 
through the implementation of the Pajarito Canyon Investigation Work Plan required under Section 
IV.B.4.b.i of this Consent Order and through the implementation of the Sandia/Canada de! Buey 
Work Plan required under Section IV.B.5.b.i of this Consent Order. Any wells or piezometers 
identified in the Pajarito and Sandia/Canada de! Buey Work Plans that are located down gradient of 
MDA L shall be installed during the investigation of MD AL. If additional alluvial wells, other than 
those required in the Pajarito and Sandia/Canada de! Buey Work Plans, are required by the 
Department, the Respondents shall submit to the Department for review and approval a work plan to 
construct monitoring wells. Implementation of the approved work plan shall meet the requirements 
of Section IV .A.3 .e of this Consent Order and the following requirements, subject to the procedures 
in Section III.M of this Consent Order: 

1. The monitoring well borings shall be advanced to depths of five ft below the alluvium
bedrock interface. 

2. The monitoring wells shall be constructed and developed in accordance with Section X of 
this Consent Order. 
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3. Groundwater samples shall be collected from each well in accordance with Sections 
IV.C.land IX of this Consent Order. 

IV.C. l .e.viii MDA L Intermediate Groundwater Well Installation 

The Respondents submitted to the Department for review and written approval a work plan for the 
installation of one intermediate depth well at MDA L to evaluate for the presence of perched 
groundwater and vapor-phase contamination at depths between 150 ft and 700 ft below the ground 
surface as described in Section IV.C. l .c.vii. The Department notified the Respondents of 
deficiencies in a letter dated November 18, 2003. Implementation of the approved work plan shall 
meet the following requirements, subject to the procedures in Section III.M of this Consent Order: 

1. The boring shall be drilled to depth of 700 ft below the ground surface. 

2. Vapor and groundwater samples shall be collected from the boring prior to well construction. 

3. The Department may impose specific conditions for well construction or require the drilling 
of additional borings that intersect the intermediate perched zones or regional aquifer based 
on the sampling results. 

IV.C.1.e.ix MDA L Regional Groundwater Well Installation 

The Respondents submitted to the Department for review and written approval a work plan for the 
construction of three monitoring wells associated with TA-54 intersecting the regional aquifer as 
described in Section IV.C. l .c.ix above. The Department notified the Respondents of deficiencies in 
a letter dated November 18, 2003. Implementation of the approved work plan, shall meet the 
following requirements, subject to the procedures in Section III.M of this Consent Order. Pursuant 
to the Department-approved Hydrogeologic Work Plan, regional well R-20 was installed in Pajarito 
Canyon up gradient of MD AL; regional well R-21 was installed in Cafiada de! Buey between MDA 
G and MDA L; and regional well R-32 was installed in Pajarito Canyon downgradient of MDA L 
and may fulfill the requirements of this section. Respondents may use data collected during 
installation of wells R-20, R-21, and R-32 to address the requirements of this section (IV.C.1.e.ix). 

1. Two wells shall be located in Cafiada de! Buey, upgradient of MDA G and MDA L and 
between MDA G and MDA L, respectively. 

2. One well shall be located in Pajarito Canyon downgradient of MDA L. 

3. The borings shall be monitored for the presence of vapor-phase contaminants prior to well 
construction. 

4. Based on the results of vapor monitoring, the Department may require that the Respondents 
construct the wells to accommodate vapor monitoring in addition to groundwater monitoring 
and sampling. 
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IV.C.1.e.x MDA L Groundwater Monitoring 

The Respondents shall monitor and sample all wells containing alluvial, intermediate perched, 
and/or regional groundwater in accordance with the Interim Plan approved by the Department under 
Section IV.A.3.b that meets the requirements listed below, subject to the procedures in Section III.M 
of this Consent Order. Such monitoring and sampling shall also be conducted in accordance with 
Section IX of this Consent Order. Based on the results of the investigation and after completing the 
installation of all additional monitoring wells in the Canada del Buey, Pajarito, and Mortandad 
Canyons watersheds as described in Section IV.Band subject to the procedures in Section III.M of 
this Consent Order, the Respondents shall submit to the Department for review and written approval 
watershed-specific long-term groundwater monitoring plans for Pajarito and Mortandad Canyon 
watersheds. Long-term monitoring for Canada del Buey shall be addressed in the Mortandad 
Canyon watershed long-term groundwater monitoring plan. Upon Department approval of the long
term monitoring plans for the, Pajarito and Mortandad Canyons watersheds, the requirements of the 
long-term monitoring plans shall apply and shall supersede the requirements of the Canada del Buey, 
Pajarito, and Mortandad Canyons watersheds sections of the Interim Plan. 

1. Groundwater samples shall be collected from each saturated zone intersecting the monitoring 
wells for analysis of general chemistry parameters as described in Section IX.B of this 
Consent Order and for VO Cs, SVOCs,explosive compounds, perchlorate, TAL metals, and 
cyanide, and for other analytes specified by the Department. 

2. The groundwater sampling shall be conducted in accordance with Section IX.B of this 
Consent Order. 

IV .C.1.e.xi MDA L Investigation Report 

The Respondents shall submit to the Department for review and written approval an investigation 
report that presents the results of the field activities, summarizes the data collected, and presents the 
recommendations and conclusions for MDA L. The investigation report shall be prepared in 
accordance with Section XI.C of this Consent Order and shall be submitted by the date specified in 
Section XII of this Consent Order. 

Based on the results of the investigations conducted at TA-54, and after completing the installation 
of all additional monitoring wells in the Canada del Buey, Pajarito, and Mortandad Canyons 
watersheds as described in Section IV.B and subject to the procedures in Section III.M of this 
Consent Order, the Respondents shall submit to the Department for review and written approval 
watershed-specific long-term groundwater monitoring plans for Pajarito and Mortandad Canyons. 
Long-term monitoring for Canada del Buey shall be addressed in the Mortandad Canyon watershed 
long-term groundwater monitoring plan. Upon Department approval of the long-term monitoring 
plans for the Pajarito and Mortandad Canyons watersheds, the requirements of the long-term 
monitoring plans shall apply and shall supersede the requirements of the Canada de! Buey, Pajarito, 
and Mortandad Canyons watersheds sections of the Interim Plan. 
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IV.C.2 Technical Area 21 

IV.C.2.a Background 

TA-21 is located on DP Mesa, which is located on the northern side of the Facility. DP Mesa trends 
southeast-northwest and is bounded on the south by Los Alamos Canyon and on the north by DP 
Canyon. Los Alamos Canyon heads in the Sierra de Los Valles and DP Canyon heads on the 
Pajarito Plateau at the Los Alamos Townsite, which borders TA-21 to the west. 

TA-21 is the former plutonium processing area. Plutonium processing operations began at TA-21 in 
1945 and ceased in 1978. Radionuclides are not addressed under this Consent Order. TA-21 
contains five MDAs: A, B, T, U and V. MDA A was used for disposal of liquid and solid waste 
from 1945 to 1949 and from 1969 to 1977. MDA A is located in the eastern portion of TA-21 
approximately 0.25 miles east of the intersection of DP Road and the north perimeter road of TA-21. 
MDA B is the largest solid waste disposal area within TA-21. MDA B is located in the 

southwestern corner of TA-21 approximately 0.25 miles from the intersection of DP Road and 
Trinity Drive. MDA T consists of four absorption beds used to dispose ofliquid waste; a retrievable 
waste storage area; a series of disposal shafts; an acid holding tank and acid sump; a caisson built at 
the northwest corner of absorption bed 1 in 1959; an inactive container storage area for alcohol, 
acetone, and freon; and two surface spills of radioactive paste, which are not addressed under this 
Consent Order. MDA Tis located in the north central portion ofTA-21 directly west of MDA A. 
MDA U consists of two absorption beds used for the subsurface disposal ofliquid wastewater and an 
associated sump located between the two beds. MDA U is located in the northeastern corner ofT A-
21 approximately 500 feet north and east ofMDA A. MDA V, which operated continuously from 
1945 to 1961, consists of three absorption beds used for the subsurface disposal of wastewater 
generated from a laundry operation. MDA V is located directly east of MDA B in the southwestern 
portion ofTA-21. 

Pursuant to the EPA-approved RFI Work Plan for OU 1106, Respondents began an area-wide 
hydrogeologic investigation of TA-21. 

IV.C.2.b Historical Investigation 

The Respondents shall conduct an investigation of contaminants that may have been discharged or 
released at MDAs A, B, T, U, and Vat TA-21 during the historical operations at the Facility. The 
investigation shall include the known or suspected source of any groundwater contaminants, and a 
review of existing data and other information acquired during previous investigations. Historical 
investigations or reports conducted under the Facility's Hazardous Waste Facility Permit may be 
used to satisfy this requirement, subject to the procedures in Section III.M of this Consent Order. To 
the extent not previously investigated, the Respondents shall review and confirm the construction 
details and historical use of SWMUs and other possible sources of discharges or releases of 
contaminants including all existing and demolished TA buildings and other structures; pits, shafts, 
trenches, landfills, and surface impoundments, wastewater treatment, conveyance, and disposal 
systems; and subsurface utility corridors. To the extent not previously investigated, the Respondents 
shall also review all investigation borings, excavations, sampling events, and other sources of 
information on contamination. The Respondents shall submit to the Department an historical 
investigation report for MDAs B, T and V, which shall be included as appendices to the 
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Investigation Work Plans under Sections IV.C.2.d.i, IV.C.2.e.i and IV.C.2.g.i, respectively. The 
Respondents shall submit to the Department historical investigation reports for MDAs A and U, 
which shall be submitted separately and in conjunction with the Investigation Work Plans under 
Sections IV.C.2.c.i and IV.C.2.f.i, respectively. To the extent not previously provided, the reports 
shall contain the following information: 

1. Location, construction details, operational history, and present status of each disposal unit, or 
other structures at MDAs A, B, T, U, and V. All such locations shall be depicted in one or 
more figures. 

2. A description of the known or suspected disposal history of each disposal unit or other 
structure at the MDAs listed under Paragraph 1. This description shall include all known 
and suspected wastes disposed, discharged, or released; the volume of each discharge or 
release, if known; the flow rate of each discharge or release, if known; and the contaminants 
present in each discharge or release, if known. The Respondents shall report whether the 
disposal history is incomplete or unknown. 

3. A description of each previous investigation of the sources, extent, or characteristics of 
contamination at MD As A, B, T, U, and V, regardless of whether or not such investigation 
was completed. 

4. A summary of any results and conclusions of each previous investigation described in 
Paragraph 3, including the known or suspected dates of waste disposal, the suspected dates 
of contaminant releases, and the circumstances related to the contaminant releases. 

5. A description of the location, construction details, history, and present status of each 
investigation well and boring associated with corrective action at TA-21. A description of 
the location, history, dimensions, and present status of each excavation associated with 
investigations of MD As A, B, T, U, and V shall also be included. All such locations shall be 
depicted in one or more figures. A site map encompassing the entire TA and pertinent 
regional investigation locations shall be included in the description. 

6. A description of the sample collection methods and the types of field and laboratory analyses 
performed on each sample obtained from each media during the previous investigations. 

7. Tables summarizing the data collected from each investigation well, boring, and excavation. 
The results shall present only analyte detections and data quality exceptions reported by the 

analytical laboratory that may mask analytes. 

8. A summary of data quality, including exceptions and interpretations. 

9. A summary of all contradictory or anomalous investigation results and the rationale for 
acceptance or rejection of the data. 

10. A list of general chemistry and metals background concentrations and documentation of the 
methods used for establishing the background values. 
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The summaries shall include references to historical documents within the summary text citing the 
document title, page number, and table or figure number. The full reference citations shall be 
presented as a separate section in each summary document using the standard USGS format for 
reference citations. The Respondents are responsible for providing complete information with 
regard to the available data and the need for additional data at each unit. The Department shall 
evaluate the information and request changes as necessary. The Department's evaluation and 
approval will address the Respondents' general approach to site characterization and plan for 
acquiring additional data required to complete the site investigations at TA-21. 

IV.C.2.c MDA A Investigation 

IV.C.2.c.i MDA A Investigation Work Plan 

Pursuant to the procedures in Section III.M of this Consent Order, the Respondents shall submit to 
the Department for review and written approval a work plan for the investigation of contamination at 
MDA A. Implementation of the approved work plan, shall meet the requirements of this section 
(IV.C.2.c ), subject to the procedures in Section III.M of this Consent Order. The work plan shall be 
prepared in accordance with Sections IX and XI.B of this Consent Order, and shall be submitted by 
the date specified in Section XII of this Consent Order. The historical investigation report shall 
summarize the results of past investigation activities conducted at MDA A. Subject to the 
procedures in Section III.M, the work conducted under the EPA-approved plan may be used to 
satisfy the requirements of this section (IV.C.2.c ). The work plan shall address investigations of the 
disposal units, migration pathways and the connections to potential receptors including groundwater, 
and the nature and extent of contamination in soil, rock, sediments, groundwater (where present), 
and subsurface vapor (if detected) at MDA A. 

The Respondents shall implement the work plan approved by the Department pursuant to the 
procedures in Section III.M of this Consent Order. 

IV.C.2.c.ii MDA A Survey of Disposal Units 

In accordance with Section IV.C.2.c.i, the Respondents shall conduct a survey of the disposal units 
comprising MDA A. The Respondents shall determine the dimensions and total depth of each 
disposal trench, absorption bed, shaft, pit, and other unit at MDA A into which waste was disposed; 
and the base profile, topography, low elevation point, and down-slope end of the base of each 
disposal trench, shaft, pit, and absorption bed at MDA A into which waste was disposed. 

The dimensions and base elevations of each trench, absorption bed, pit, shaft, and other disposal unit 
at MDA A shall be determined using as-built construction drawings and boring logs. If unavailable, 
ground penetrating radar, magnetic surveys, or other methods shall be used. The survey shall be 
completed prior to implementation of the drilling explorations under Section IV.C.2.c.iii. 

IV.C.2.c.iii MDA A Drilling Explorations 

The Respondents shall conduct subsurface explorations as specified in the approved work plan in 
order to obtain sufficient data to characterize the extent of contamination, and to characterize 
fracture density, fracture orientation, and fracture fill material or the absence of fracture fill material 
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in bedrock underlying MDA A. The fracture characterization of the rock formations underlying 
MDA A shall be completed utilizing data acquired from outcrops, cores, and downhole geophysical 
and video log data. A discussion of the sampling methods and potential locations for collecting rock 
fracture data shall be included within the required Investigation Work Plan for MDA A. The 
Department, prior to field investigation and data collection activities, shall approve the methods and 
locations for the fracture investigation activities. 

Pursuant to the procedures in Section III.M of this Consent Order, the Respondents shall submit to 
the Department for review and written approval a work plan for subsurface investigation activities at 
MDA A. Implementation of the approved work plan shall meet the following requirements, subject 
to the procedures in Section III.M of this Consent Order: 

1. Fifteen (15) borings, or the number defined in the Department-approved MDA A 
Investigation Work Plan, shall be advanced using hollow-stem auger drilling methods where 
practical or other drilling methods approved by the Department. Three of the borings shall 
be advanced to the base of the Cerro Toledo interval. All borings shall be drilled in 
accordance with Section IX of this Consent Order. The Department, prior to drilling, shall 
approve the location of the borings and the drilling method. 

2. Selected boreholes shall be characterized using geophysical logging techniques approved by 
the Department. 

3. A monitoring well shall be installed if groundwater (perched or regional) is encountered 
during drilling activities or if geophysical results indicate possible zone(s) of saturation. The 
wells shall be constructed in accordance with Section X of this Consent Order. 

4. Vapor monitoring wells shall be installed in the borings if vapor-phase contamination is 
detected during drilling activities. 

5. All borings not completed as monitoring wells (vapor or groundwater monitoring wells) 
shall be properly plugged and abandoned as described in Section X.D. Documentation of 
proper well abandonment shall be submitted to the Department as an appendix to the 
investigation report. 

IV.C.2.c.iv MDA A Soil and Rock Sampling 

Pursuant to Section IV.C.2.c.i and the procedures in Section III.M of this Consent Order, the 
Respondents shall submit to the Department for review and written approval a work plan for 
conducting soil and rock sampling during subsurface explorations activities at MDA A. 
Implementation of the approved work plan shall meet the following requirements, subject to the 
procedures in Section III.M of this Consent Order: 

1. Soil samples shall be collected continuously for the first 40 ft and at ten-ft intervals there 
after. 

2. Samples shall be collected and screened in accordance with the methods described in Section 
IX.B of this Consent Order. 
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3. A minimum of four core samples from the tuff overlying the Cerro Toledo shall be collected 
and submitted for laboratory permeability testing in accordance with Section IX.B of this 
Consent Order. 

4. Field screening and laboratory sample selection shall be biased toward evidence of 
contamination, lithologic contacts, fractures, fracture fill material, surge beds and other 
higher permeability units identified during investigation activities. The samples shall be 
collected and screened in accordance with the methods described in Section IX.B of this 
Consent Order. 

5. Sediment, soil, and rock samples shall be obtained from the intervals described in Paragraph 
1 above and from the bedrock directly below the base elevation of each absorption bed or 
shaft. A sample also shall be obtained at the maximum depth of each boring. 

6. A minimum of four samples shall be selected from each boring for submittal to a laboratory 
for analysis of VOCs, SVOCs, explosive compounds, pH, PCBs, dioxins, furans, nitrates, 
perchlorate, T AL metals, and cyanide. The sample exhibiting the highest field screening 
detection; the sample obtained from the maximum depth in each boring that displays field 
screening evidence of contamination; the sample located immediately below the base of any 
pit, tank or other structure; and the sample from the total boring depth shall be submitted for 
laboratory analysis. 

IV.C.2.c.v MDA A Sediment Sampling 

The Respondents shall investigate contaminant transport from MDA A to canyon alluvial sediments 
through the implementation of the Work Plan for Los Alamos and Pueblo Canyons, dated November 
1995, and the addendum to the Work Plan, dated February 2002, as described in Section IV.B.1.b.i 
of this Consent Order. The work plan and addendum were approved by the Department in June 
1997 and May 2002, respectively. Pursuant to the EPA-approved RFI Work Plan for OU 1106, the 
Respondents investigated sediments in drainage channels leading from MDA A to DP Canyon. The 
investigation work plan shall include requirements for sediment sampling and characterization of 
drainages at MDA A in accordance with Section IV.A.4 of this Consent Order. If, after completion 
of the investigation of canyon sediments pursuant to the Work Plan for Los Alamos and Pueblo 
Canyons and addendum, the nature and extent of contaminant releases from MDA A drainages to 
DP Canyon have not been established, the Department will require additional sediment 
investigations of the drainages leading from MDA A. 

IV.C.2.c.vi MDA A Subsurface Vapor Monitoring 

Pursuant to Section IV.C.2.c.i and the procedures in Section 111.M of this Consent Order, the 
Respondents shall submit to the Department for review and written approval a work plan to collect 
subsurface vapor samples from discrete zones in each subsurface vapor monitoring well or boring at 
MDA A, at depths approved by the Department, for field and laboratory analyses. The samples shall 
be collected and analyzed in accordance with Section IX.B of this Consent Order. Implementation 
of the approved work plan shall meet the following requirements, subject to the procedures in 
Section 111.M of this Consent Order: 
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1. Subsurface vapor samples shall be collected from all newly drilled borings during site 
investigation activities. 

2. An investigation vapor monitoring and sampling plan shall be prepared in accordance with 
the format described in Section XI.B of this Consent Order and submitted by the 
Respondents to the Department for approval. 

3. Subsurface vapor sampling shall be conducted at MDA A in each existing and newly 
constructed vapor well and boring specified in the approved work plan. 

4. Samples of subsurface vapors shall be collected by the Respondents from subsurface vapor 
monitoring points at discrete zones selected based on investigation and monitoring results. 
The monitoring points must be approved by the Department prior to sample collection. 

Based on the results of the investigation vapor monitoring, a long-term subsurface vapor monitoring 
and sampling work plan shall be submitted to the Department for review and approval. 

IV.C.2.c.vii MDA A Intermediate Groundwater Well Installation 

If intermediate zone groundwater is encountered or if geophysical or other evidence suggests the 
presence of intermediate perched groundwater during the required subsurface investigations for 
MDA A, the Department may require a work plan for the installation of intermediate groundwater 
monitoring well(s). The minimum depth of the subsurface investigations for MDA A will be the 
base of the Cerro Toledo interval. If groundwater is detected, these monitoring wells shall target all 
potential intermediate perched water bearing intervals identified during subsurface explorations at 
MDA A. If perched groundwater is encountered in sufficient quantities to allow sampling, the 
Respondents shall sample and analyze the water in accordance with the characterization 
requirements in the approved work plan and provide recommendations a long-term groundwater 
monitoring plan in the MDA A investigation report required under Section IV.C.2.c.x. 

IV.C.2.c.viii MDA A Regional Groundwater Well Installation 

If the Department determines the need for additional wells intersecting the regional groundwater 
aquifer associated with TA-21 based on investigation data, the Respondents shall submit to the 
Department for review and written approval a work plan for the installation of such wells. The wells 
shall be installed according to the requirements in Section X of this Consent Order. 

IV.C.2.c.ix MDA A Groundwater Monitoring 

The Respondents shall monitor and sample all wells specified below contammg alluvial, 
intermediate, and regional groundwater in accordance with the Interim Plan approved by the 
Department under Section IV.A.3.b that meets the requirements listed below, subject to the 
procedures in Section III.M of this Consent Order. Such monitoring and sampling shall also be 
conducted in accordance with Section IX of this Consent Order. Based on the results of the 
investigations and after completing the installation of all additional monitoring wells in the Los 
Alamos Canyon watershed as described in Section IV.B and subject to the procedures in Section 
III.M of this Consent Order, the Respondents shall submit to the Department for review and written 
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approval a watershed-specific long-term groundwater monitoring plan for Los Alamos Canyon. 
Upon Department approval of the long-term monitoring plan forthe Los Alamos Canyon watershed, 
the requirements of the long-term monitoring plan shall apply and shall supersede the requirements 
of the Los Alamos Canyon watershed section of the Interim Plan. 

1. Groundwater samples shall be obtained from Los Alamos Canyon monitoring wells LA0-
1.6(g), LA0-2, LA0-3A, LA0-4.5C, LA0-5, LA0-6, LA0-6A, LAUZ-1, LAUZ-2, LADP-
3, R-9i, R-5, R-7, R-8, R-9, TW-3, and any wells installed in the future determined by the 
Department to be required and at the frequency described in Section XII of this Consent 
Order. As described in Section IV.B.1.b.iv, TW-3 shall be plugged and abandoned 
according to the procedures in Section X.D. Groundwater shall be monitored from TW-3 
until the well is properly abandoned. 

2. The groundwater sampling shall be conducted in accordance with Section IX.B of this 
Consent Order. 

3. Groundwater samples shall be collected from the Los Alamos Canyon monitoring wells for 
submittal to a laboratory for analysis of general chemistry parameters as described in Section 
IX.B of this Consent Order, perchlorate, TAL metals, cyanide, VOCs, SVOCs, explosive 
compounds, and for other analytes specified by the Department. 

IV.C.2.c.x MDA A Investigation Report 

The Respondents shall submit to the Department for review and written approval an investigation 
report that presents the results of the field activities, summarizes the data collected, and presents the 
recommendations and conclusions for MDA A. The Respondents shall follow the investigation 
report format outlined in Section XI.C of this Consent Order and submitted by the date specified in 
the schedule in Section XII of this Consent Order. 

Based on the results of the investigations conducted at TA-21, and after completing the installation 
of all additional monitoring wells in the Los Alamos Canyon watershed as described in Section IV.B 
and subject to the procedures in Section III.M of this Consent Order, the Respondents shall submit to 
the Department for review and written approval a watershed-specific long-term groundwater 
monitoring plan for Los Alamos Canyon. Upon Department approval of the long-term monitoring 
plan for the Los Alamos Canyon watershed, the requirements of the long-term monitoring plan shall 
apply and shall supersede the requirements of the Los Alamos Canyon watershed section of the 
Interim Plan. 

IV.C.2.d MDA B Investigation 

IV.C.2.d.i MDA B Investigation Work Plan 

A Sampling and Analysis Plan (SAP) for MDA B was approved by the Department in June 1999 and 
is incorporated herein by reference. Pursuant to the procedures in Section III.M of this Consent 
Order, the Respondents shall submit to the Department for review and written approval a work plan 
for the further investigation of contamination at MDA B. Implementation of the approved work 
plan, shall meet the requirements of this section (IV.C.2.d), subject to the procedures in Section 
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III.M of this Consent Order. The work plan shall be prepared in accordance with Sections IX and 
XI.B of this Consent Order, and shall be submitted by the date specified in Section XII of this 
Consent Order. The work plan shall summarize the results of past investigation. Subject to the 
procedures in Section III.M, the work conducted under the Department-approved SAP and the EPA
approved RFI work plan may be used to satisfy the requirements of this section (IV.C.2.d). The 
work plan shall address investigations of the disposal units; migration pathways and the connections 
to potential receptors including groundwater; and the nature and extent of contamination in soil, 
rock, sediments, groundwater (where present), and subsurface vapor (if detected) at MDA B. 

( 

The Respondents shall implement the work plan approved by the Department pursuant to the 
procedures in Section III.M of this Consent Order. 

IV.C.2.d.ii MDA B Survey of Disposal Units 

In accordance with Section IV.C.2.d.i, the Respondents shall conduct a survey of the disposal units 
comprising MDA B. The Respondents shall determine the dimensions and total depth of each 
disposal trench, absorption bed, shaft, pit, and other unit at MDA B into which waste was disposed; 
and the base profile, topography, low elevation point, and down-slope end of the base of each 
disposal trench, shaft, pit, and absorption bed at MDA B into which waste was disposed. 

The dimensions and base elevations of each trench, absorption bed, pit, shaft, and other unit at MDA 
B shall be determined using as-built construction drawings and boring logs. If unavailable, ground 
penetrating radar, magnetic surveys, or other methods shall be used. The survey shall be completed 
prior to implementation of the drilling explorations under Section IV.C.2.d.iii. 

IV.C.2.d.iii MDA B Drilling Explorations 

The Respondents shall conduct subsurface explorations as specified in the approved work plan in 
order to obtain sufficient data to characterize the extent of contamination, and to characterize 
fracture density, fracture orientation, and fracture fill material or the absence of fracture fill material 
at MDA B. The fracture characterization of the rock formations underlying MDA B shall be 
completed utilizing data acquired from outcrops, cores, and downhole geophysical and video log 
data. A discussion of the sampling methods and potential locations for collecting rock fracture data 
shall be included within the required characterization work plan for MDA B. The Department, prior 
to field investigation and data collection activities, shall approve the methods and locations for the 
fracture investigation activities. 

Pursuant to the procedures in Section III.M of this Consent Order, the Respondents shall submit to 
the Department for review and written approval a work plan for subsurface investigation activities at 
MDA B. Implementation of the approved work plan shall meet the following requirements, subject 
to the procedures in Section III.M of this Consent Order. Respondents shall include information 
associated with the borings located and advanced in accordance with the EPA-approved work plan 
and NMED-approved SAP in the work plan to be submitted to the Department. Subject to the 
procedures in Section III.M, these borings may be used to satisfy the requirements of this Section 
(IV.C.2.d.iii). 
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1. Eight (8) borings, or the number defined in the Department-approved MDA B Investigation 
Work Plan, shall be advanced using hollow-stem auger drilling methods where practical or 
other drilling methods approved by the Department. Two borings shall be advanced to the 
base of the Cerro Toledo interval. All borings shall be drilled in accordance with Section 
X.B of this Consent Order. The Department, prior to drilling, shall approve the location of 
the borings and the drilling method. 

2. Selected boreholes, as specified in the Department-approved work plan, shall be 
characterized using geophysical logging techniques approved by the Department. 

3. A monitoring well shall be installed if groundwater (perched or regional) is encountered 
during drilling activities or if geophysical results indicate possible zone(s) of saturation. The 
wells shall be constructed in accordance with Section X of this Consent Order. 

4. Vapor monitoring wells shall be installed in the borings if vapor-phase contamination is 
detected during drilling activities. 

All borings not completed as monitoring wells (vapor or groundwater monitoring wells) shall be 
properly plugged and abandoned. Documentation of proper well abandonment shall be submitted to 
the Department as an appendix to the investigation report. 

IV.C.2.d.iv MDA B Soil and Rock Sampling 

Pursuant to Section IV.C.2.d.i and the procedures in Section III.M of this Consent Order, the 
Respondents shall submit to the Department for review and written approval a work plan for 
conducting soil and rock sampling during subsurface explorations activities at MDA B. 
Implementation of the approved work plan shall meet the following requirements, subject to the 
procedures in Section III.M of this Consent Order: 

1. Soil samples shall be collected continuously for the first 40 ft and at ten-ft intervals 
thereafter. 

2. Samples shall be collected and screened in accordance with the methods described in Section 
IX.B of this Consent Order. 

3. A minimum of three core samples from the tuff overlying the Cerro Toledo shall be collected 
and submitted for laboratory permeability testing in accordance with Section IX.B of this 
Consent Order. 

4. Field screening and laboratory sample selection shall be biased toward evidence of 
contamination, lithologic contacts, fractures, fracture fill material, surge beds, and other 
higher permeability units identified during investigation activities. The samples shall be 
collected and screened in accordance with the methods described ih Section IX.B of this 
Consent Order. 

5. Sediment, soil, and rock samples shall be obtained from each boring at the intervals 
described in Paragraph 1 above and from the bedrock directly below the base elevation of 
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each absorption bed or shaft. A sample also shall be obtained at the maximum depth of each 
boring. 

6. A minimum of four samples shall be selected from each boring for submittal to a laboratory 
for analysis of VO Cs, SVOCs, explosive compounds, pH, PCBs, dioxins, furans, nitrates, 
perchlorate, TAL metals, and cyanide. The sample exhibiting the highest field screening 
detection; the sample obtained from the maximum depth in each boring that displays field 
screening evidence of contamination; the sample located immediately below the base of any 
pit, tank, or other structure; and the sample from the total boring depth shall be submitted for 
laboratory analysis. The Department may require that additional samples, collected from the 
borings, be submitted for laboratory analyses. 

IV.C.2.d.v MDA B Sediment Sampling 

The Respondents shall investigate contaminant transport from MDA B to canyon alluvial sediments 
through the implementation of the Work Plan for Los Alamos and Pueblo Canyons, dated November 
1995, and the addendum to the Work Plan, dated February 2002, as described in Section IV.B.1.b.i 
of this Consent Order. The work plan and addendum were approved by the Department in June 
1997 and May 2002, respectively. Respondents state that, pursuant to the EPA-approved RFI Work 
Plan for OU 1106, the Respondents investigated sediments in drainage channels leading from MDA 
B to Los Alamos Canyon. The investigation work plan shall include requirements for sediment 
sampling and characterization of the drainages at MDA Bin accordance with Section IV.A.4 of this 
Consent Order. If, after completion of the investigation of canyon sediments pursuant to the Work 
Plan for Los Alamos and Pueblo Canyons and addendum, the nature and extent contaminant releases 
from MDA B drainages to Los Alamos Canyon have not been established, the Department will 
require additional sediment investigations of the drainages leading from MDA B. 

IV.C.2.d.vi MDA B Subsurface Vapor Monitoring 

Pursuant to Section IV.C.2.d.i and the procedures in Section III.M of this Consent Order, the 
Respondents shall submit to the Department for review and written approval a work plan to collect 
subsurface vapor samples from discrete zones in each subsurface vapor monitoring well or boring at 
MDA B, at depths approved by the Department, for field and laboratory analyses. The samples shall 
be collected and analyzed in accordance with Section IX.B of this Consent Order. Implementation 
of the approved work plan shall meet the following requirements, subject to the procedures in 
Section III.M of this Consent Order: 

1. Subsurface vapor samples shall be collected from all newly drilled borings during site 
investigation activities. 

2. An investigation vapor monitoring and sampling plan shall be prepared in accordance with 
the format described in Section XI.B of this Consent Order and submitted by the 
Respondents to the Department for approval. 

3. Subsurface vapor sampling shall be conducted at MDA B in each existing and newly 
constructed vapor well and boring specified in the approved work plan. 
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4. Samples of subsurface vapors shall be collected by the Respondents from subsurface vapor 
monitoring points at discrete zones selected based on investigation and monitoring results. 
The monitoring points must be approved by the Department prior to sample collection. 

Based on the results of the investigation vapor monitoring, a long-term subsurface vapor monitoring 
and sampling work plan shall be submitted to the Department for review and approval. 

IV.C.2.d.vii MDA B Intermediate Groundwater Well Installation 

If intermediate zone groundwater is encountered or if geophysical or other evidence suggests the 
presence of intermediate perched groundwater during the required subsurface investigations for 
MDA B, the Department will require a work plan for the installation of intermediate groundwater 
monitoring well(s). The minimum depth of the subsurface investigations for MDA B will be the 
base of the Cerro Toledo interval. If groundwater is detected, these monitoring wells shall target all 
potential intermediate perched water bearing intervals identified during subsurface explorations at 
MDA B. If perched groundwater is encountered in sufficient quantities to allow sampling, the 
Respondents shall sample and analyze the water in accordance with characterization requirements in 
the approved work plan and provide recommendations for a long-term groundwater monitoring plan 
in the Investigation Report described in Section IV.C.2.d.x. · 

IV.C.2.d.viii MDA B Regional Groundwater Well Installation 

If the Department determines the need for additional wells intersecting the regional groundwater 
aquifer associated with TA-21 based on investigation data, the Respondents shall submit to the 
Department for review and written approval a work plan for the installation of such wells. The wells 
shall be installed according to the requirements in Section X of this Consent Order. 

IV.C.2.d.ix MDA B Groundwater Monitoring 

The Respondents shall monitor and sample all wells specified below contammg alluvial, 
intermediate, and regional groundwater in accordance with the Interim Plan approved by the 
Department under Section IV.A.3.b that meets the requirements listed below, subject to the 
procedures in Section III.M of this Consent Order. Such monitoring and sampling shall also be 
conducted in accordance with Section IX of this Consent Order. Based on the results of the 
investigations and after completing the installation of all additional monitoring wells in the Los 
Alamos Canyon watershed as described in Section IV.B and subject to the procedures in Section 
III.M of this Consent Order, the Respondents shall submit to the Department for review and written 
approval a watershed-specific long-term groundwater monitoring plan for Los Alamos Canyon. 
Upon Department approval of the long-term monitoring plan for the Los Alamos Canyon watershed, 
the requirements of the long-term monitoring plan shall apply and shall supersede the requirements 
of the Los Alamos Canyon watershed section of the Interim Plan. 

1. Groundwater samples shall be obtained from Los Alamos Canyon monitoring wells LA0-
1.2, LA0-1.8, LA0-1.6(g), LA0-2, LA0-3A, LA0-4.5C, LA0-5, LA0-6, LA0-6A, LADP-
3, R-9i, R-5, R-7, R-8, R-9, TW-3, and any wells installed in the future determined by the 
Department to be required and at the frequency described in Section XII of this Consent 
Order. As described in Section IV.B.1.b.iv, TW-3 shall be plugged and abandoned 
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according to the procedures in Section X.D. Groundwater shall be monitored from TW-3 
until the well is properly abandoned. 

2. The groundwater sampling shall be conducted in accordance with Section IX.B of this 
Consent Order. 

3. Groundwater samples shall be collected from the Los Alamos Canyon monitoring wells for 
submittal to a laboratory for analysis of general chemistry parameters as described in Section 
IX.B of this Consent Order, perchlorate, TAL metals, cyanide, VOCs, SVOCs, explosive 
compounds, and for other analytes specified by the Department. 

IV.C.2.d.x MDA B Investigation Report 

The Respondents shall submit to the Department for review and written approval an investigation 
report that presents the results of the field activities, summarizes the data collected, and presents the 
recommendations and conclusions for MDA B. The Respondents shall follow the investigation 
report format outlined in Section XI and the compliance schedule in Section XII. 

Based on the results of the investigations conducted at TA-21, and after completing the installation 
of all additional monitoring wells in the Los Alamos Canyon watershed as described in Section IV .B 
and subject to the procedures in Section III.M of this Consent Order, the Respondents shall submit to 
the Department for review and written approval a watershed-specific long-term groundwater 
monitoring plan for Los Alamos Canyon. Upon Department approval of the long-term monitoring 
plan for the Los Alamos Canyon watershed, the requirements of the long-term monitoring plan shall 
apply and shall supersede the requirements of the Los Alamos Canyon watershed section of the 
Interim Plan. 

IV.C.2.e MDA T Investigation 

IV.C.2.e.i MDA T Investigation Work Plan 

The Respondents submitted to the Department on February 27, 2004 for review and written approval 
a work plan for the investigation of contamination at MDA T to address the requirements of this 
section (IV.C.2.e). Implementation of the approved work plan shall meet the requirements of this 
section (IV.C.2.e), subject to the procedures in Section III.M of this Consent Order. The 
investigation work plan included a historical investigation report appendix to the work plan 
summarizing results of past investigation activities conducted at MDA T, including work conducted 
and data collected under the EPA-approved work plan. All additional relevant sediment, 
groundwater, surface water and storm water data shall be included in the work plan. Subject to the 
procedures in Section III.M, work conducted under the SAP and the EPA-approved work plan may 
be used to satisfy the requirements of this section (IV.C.2.e). The work plan shall address 
investigations of the disposal units; migration pathways and the connections to potential receptors 
including groundwater; and the nature and extent of contamination in soil, rock, sediments, 
groundwater (where present), and subsurface vapor (if detected) at MDA T. 

The Respondents shall implement the work plan approved by the Department pursuant to the 
procedures of Section III.M of this Consent Order. 
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IV.C.2.e.ii MDA T Survey of Disposal Units 

In accordance with Section IV.C.2.e.i, the Respondents shall conduct a survey of the disposal units 
comprising MDA T. The Respondents shall determine the dimensions and total depth of each 
disposal trench, absorption bed, shaft, pit, and other unit at MDA Tinto which waste was disposed, 
and the base profile, topography, low elevation point, and down-slope end of the base of each 
disposal trench, shaft, pit, and absorption bed at MDA T into which waste was disposed. 

The dimensions and base elevations of each trench, absorption bed, pit, shaft, and other disposal unit 
at MDA T shall be determined using as-built construction drawings and boring logs. If unavailable, 
ground penetrating radar, magnetic surveys, or other methods shall be used. The survey shall be 
completed prior to implementation of the drilling explorations under Section IV.C.2.e.iii. 

IV.C.2.e.iii MDA T Drilling Explorations 

The Respondents shall conduct subsurface explorations, as specified in the approved work plan, in 
order to obtain sufficient data to characterize the extent of contamination, and to characterize 
fracture density, fracture orientation, and fracture fill material or the absence of fracture fill material 
at MDA T. The fracture characterization of the rock formations underlying MDA T shall be 
completed utilizing data acquired from outcrops, cores, and downhole geophysical and video log 
data. A discussion of the sampling methods and potential locations for collecting rock fracture data 
shall be included within the required Investigation Work Plan for MDA T. The Department, prior to 
field investigation and data collection activities, shall approve the methods and locations for the 
fracture investigation activities. 

The Respondents submitted to the Department for review and written approval a work plan for 
completing subsurface investigation activities at MDA T. Implementation of the approved work 
plan shall meet the following requirements, subject to the procedures in Section III.M of this 
Consent Order. Respondents shall include information associated with the borings advanced in 
accordance with the SAP submitted to the Department in 1996 in the investigation work plan to be 
submitted to the Department. Subject to the procedures in Section III.M, these borings may be used 
to satisfy the requirements of this section (IV.C.2.e.iii). 

1. Eleven (11) borings, or the number defined in the Department-approved MDA T 
Investigation Work Plan, shall be advanced using hollow-stem auger drilling methods, where 
practicable, or other drilling methods approved by the Department. Three of the borings 
shall be advanced to the base of the Cerro Toledo interval. All borings shall be drilled in 
accordance with Section X.B of this Consent Order. The Department shall approve the 
locations of the borings and the drilling methods prior to drilling. 

2. Selected boreholes, as specified in the Department-approved work plan, shall be 
characterized using geophysical logging techniques approved by the Department. 

3. A monitoring well(s) shall be installed if groundwater (perched or regional) is encountered 
during drilling activities or if geophysical results indicate possible zone(s) of saturation. The 
wells shall be constructed in accordance with Section X of this Consent Order. 

Page 103 March 1, 2005 



NMEDILANL Order on Consent 

4. Vapor monitoring wells shall be installed in the borings if vapor-phase contamination is 
detected during drilling activities. 

All borings not completed as monitoring wells (vapor or groundwater monitoring wells) shall be 
properly plugged and abandoned. Documentation of proper well abandonment shall be submitted to 
the Department as an appendix to the investigation report. 

IV.C.2.e.iv MDA T Soil and Rock Sampling 

The Respondents submitted to the Department for review and written approval a work plan for 
conducting soil and rock sampling during subsurface exploration activities at MDA T. 
Implementation of the approved work plan shall meet the following requirements, subject to the 
procedures in Section III.M of this Consent Order: 

1. Soil samples shall be collected continuously for the first 40 ft and at ten-ft intervals 
thereafter. 

2. Samples shall be collected and screened in accordance with the methods described in Section 
IX.B of this Consent Order. 

3. A minimum of three core samples from the tuff overlying the Cerro Toledo shall be collected 
and submitted for laboratory permeability testing in accordance with Section IX.B of this 
Consent Order. 

4. Field screening and laboratory sample selection shall be biased towards evidence of 
contamination, lithologic contacts, fractures, fracture fill material, surge beds, and other 
higher permeability units identified during investigation activities. The samples shall be 
collected and screened in accordance with the methods described in Section IX.B of this 
Consent Order. 

5. Soil and rock samples shall be obtained from each boring at the intervals described in 
Paragraph 1 above and from the bedrock directly below the base elevation of each absorption 
bed or shaft. A sample also shall be obtained at the maximum depth of each boring. 

6. A minimum of four samples shall be selected from each boring for submittal to a laboratory 
for analysis of VOCs, SVOCs, explosive compounds, pH, PCBs, dioxins, furans, nitrates, 
perchlorate, T AL metals, and cyanide. The sample exhibiting the highest field screening 
detection; the sample obtained from the maximum depth in each boring that displays field 
screening evidence of contamination; the sample located immediately below the base of any 
pit, tank, or other structure; and the sample from the total boring depth shall be submitted for 
laboratory analysis. The Department may require that additional samples, collected from the 
borings, be submitted for laboratory analyses. 

IV.C.2.e.v MDA T Sediment Sampling 

The Respondents shall investigate contaminant transport from MDA T (SWMU 21-016(a)-99) to 
canyon alluvial sediments through the implementation of the Work Plan for Los Alamos and Pueblo 
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Canyons, dated November 1995, and the addendum to the Work Plan, dated February 2002, as 
described in Section IV.B. l .b.i of this Consent Order. The work plan and addendum were approved 
by the Department in June 1997 and May 2002, respectively. Respondents state that, pursuant to the 
EPA-approved RFI Work Plan for OU 1106, the Respondents investigated sediments in drainage 
channels leading from MDA T to DP Canyon. The investigation work plan shall include 
requirements for sediment sampling and characterization of the drainages at MDA Tin accordance 
with Section IV.A.4 of this Consent Order. If, after completion of the investigation of canyon 
sediments pursuant to the Work Plan for Los Alamos and Pueblo Canyons and addendum, the nature 
and extent of contaminant releases from MDA T drainages to DP Canyon have not been established, 
the Department will require additional sediment investigations of the drainages leading from MDA 
T. 

IV.C.2.e.vi MDA T Vapor Monitoring and Sampling 

The Respondents submitted to the Department for review and written approval a work plan to collect 
subsurface vapor samples from discrete zones in each subsurface vapor monitoring well or boring, at 
depths approved by the Department, for field and laboratory analyses. The samples shall be 
collected and analyzed in accordance with Section IX.B of this Consent Order. Implementation of 
the approved work plan shall meet the following requirements, subject to the procedures in Section 
111.M of this Consent Order. Subsurface vapor samples shall be collected from all newly drilled 
borings during site investigation activities. 

1. An investigation vapor monitoring and sampling plan shall be prepared in accordance with 
the format described in Section XI.B of this Consent Order and submitted by the 
Respondents to the Department for approval. 

2. Subsurface vapor sampling shall be conducted at MDA T in each existing and newly 
constructed vapor well and boring specified in the approved work plan. 

3. Samples of subsurface vapors shall be collected by the Respondents from subsurface vapor 
monitoring points at discrete zones selected based on investigation and monitoring results. 
The monitoring points must be approved by the Department prior to sample collection. 

Based on the results of the investigation vapor monitoring, a long-term subsurface vapor monitoring 
and sampling work plan shall be submitted to the Department for review and approval. 

IV.C.2.e.vii MDA T Intermediate Groundwater Well Installation 

If intermediate zone groundwater is encountered or if geophysical or other evidence suggests the 
presence of intermediate perched groundwater during the required subsurface investigations for 
MDA T, the Department may require a work plan for the installation of intermediate groundwater 
monitoring well(s). The minimum depth of the subsurface investigations for MDA Twill be the 
base of the Cerro Toledo interval. If groundwater is detected, these monitoring wells shall target all 
potential intermediate perched water bearing intervals identified during subsurface explorations at 
MDA T. If perched groundwater is encountered in sufficient quantities to allow sampling, the 
Respondents shall sample and analyze the water in accordance with characterization requirements in 
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the Approved MDA T Work Plan and then provide recommendations for a long-term groundwater 
monitoring plan in the MDA T Investigation Report described in Section IV.C.2.e.x. 

IV.C.2.e.viii MDA T Regional Groundwater Well Installation 

If the Department determines the need for additional wells intersecting the regional groundwater 
aquifer associated with TA-21 based on investigation data, the Respondents shall submit to the 
Department for review and written approval a work plan for the installation of such wells. The wells 
shall be installed according to the requirements in Section X of this Consent Order. 

IV.C.2.e.ix MDA T Groundwater Monitoring 

The Respondents shall monitor and sample all wells specified below contammg alluvial, 
intermediate, and regional groundwater in accordance with the Interim Plan approved by the 
Department under Section IV.A.3.b that meets the requirements listed below, subject to procedures 
in Section III.M of this Consent Order. Such monitoring and sampling shall also be conducted in 
accordance with Section IX of this Consent Order. Based on the results of the investigations and 
after completing the installation of all additional monitoring wells in the Los Alamos Canyon 
watershed as described in Section IV.B and subject to the procedures in Section III.M of this 
Consent Order, the Respondents shall submit to the Department for review and written approval a 
watershed-specific long-term groundwater monitoring plan for Los Alamos Canyon. Upon 
Department approval of the long-term monitoring plan for the Los Alamos Canyon watershed, the 
requirements of the long-term monitoring plan shall apply and shall supersede the requirements of 
the Los Alamos Canyon watershed section of the Interim Plan. 

1. Groundwater samples shall be obtained from Los Alamos Canyon monitoring wells LAO
l.6(g), LA0-2, LA0-3A, LA0-4.5C, LA0-5, LA0-6, LA0-6A, LAUZ-1, LAUZ-2, LADP-
3, R-9i, R-5, R-7, R-8, R-9, TW-3, and any wells installed in the future determined by the 
Department to be required and at the frequency described in Section XII of this Consent 
Order. As described in Section IV.B.l.b.iv, TW-3 shall be plugged and abandoned 
according to the procedures in Section X.D. Groundwater shall be monitored from TW-3 
until the well is properly abandoned. 

2. The groundwater sampling shall be conducted in accordance with Section IX.B of this 
Consent Order. 

3. Groundwater samples shall be collected from the Los Alamos Canyon monitoring wells for 
submittal to a laboratory for analysis of general chemistry parameters as described in Section 
IX.B of this Consent Order, perchlorate, TAL metals, cyanide, VOCs, SVOCs, explosive 
compounds, and for other analytes specified by the Department. 

IV.C.2.e.x MDA T Investigation Report 

The Respondents shall submit to the Department for review and written approval an investigation 
report that presents the results of the field activities, summarizes the data collected, and presents the 
recommendations and conclusions for MDA T. The Respondents shall follow the investigation 
report format outlined in Section XI and the compliance schedule in Section XII. 
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Based on the results of the investigations conducted at TA-21, and after completing the installation 
of all additional monitoring wells in the Los Alamos Canyon watershed as described in Section IV .B 
and subject to the procedures in Section 111.M of this Consent Order, the Respondents shall submit to 
the Department for review and written approval a watershed-specific Jong-term groundwater 
monitoring plan for Los Alamos Canyon. Upon Department approval of the long-term monitoring 
plan for the Los Alamos Canyon watershed, the requirements of the Jong-term monitoring plan shall 
apply and shall supersede the requirements of the Los Alamos Canyon watershed section of the 
Interim Plan. 

IV.C.2.f MDA U Investigation 

IV.C.2.f.i MDA U Investigation Work Plan 

Pursuant to Section 111.M of this Consent Order, the Respondents shall submit to the Department for 
review and written approval a work plan for the investigation of contamination in MDA U. 
Implementation of the approved work plan shall meet the requirements of this section (IV.C.2.f), 
subject to the procedures in Section 111.M of this Consent Order. The work plan shall be prepared in 
accordance with Sections IX and XI.B of this Consent Order, and shall be submitted by the date 
specified in Section XII of this Consent Order. The historical investigation report for the work plan 
shall summarize the results of past investigation activities that includes all data collected pursuant to 
the Sampling and Analysis Plan submitted to NMED in September 1998 for Potential Release Site 
(PRS) 21-01 ?(a,b,c) and other work conducted under the 1992 EPA-approved RFI work plan for OU 
1106. All additional relevant sediment, groundwater, surface water and storm water data shall be 
included in the work plan. Subject to the procedures in Section IIl.M, work conducted under the 
SAP and EPA-approved work plan may be used to satisfy the requirements of this section (IV.C.2.f). 
The work plan shall address investigations of the disposal units; migration pathways and the 

connections to potential receptors including groundwater; and the nature and extent of contamination 
in soil, rock, sediments, groundwater (where present), and subsurface vapor (if detected) at MDA U. 

The Respondents shall implement the work plan approved by the Department pursuant to the 
procedures in Section III.M of this Consent Order. 

IV.C.2.f.ii MDA U Survey of Disposal Units 

In accordance with Section IV.C.2.f.i, the Respondents shall conduct a survey of the disposal units 
comprising MDA U. The Respondents shall determine the dimensions and total depth of each 
disposal trench, absorption bed, shaft, pit, and other unit at MDA U into which waste was disposed, 
and the base profile, topography, low elevation point, and down-slope end of the base of each 
disposal trench, shaft, pit, and absorption bed at MDA U into which waste was disposed. 

The dimensions and base elevations of each trench, absorption bed, pit, shaft, and other disposal unit 
at MDA U shall be determined using as-built construction drawings and boring logs. If unavailable, 
ground penetrating radar, magnetic surveys, or other methods shall be used. The survey shall be 
completed prior to implementation of the drilling explorations under Section IV.C.2.f.iii. 
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IV.C.2.f.iii MDA U Drilling Explorations 

The Respondents shall conduct subsurface explorations as specified in the approved work plans in 
order to obtain sufficient data to characterize the extent of contamination, and to characterize 
fracture density, fracture orientation, and fracture fill material or the absence of fracture fill material 
at MDA U. The fracture characterization of the rock formations underlying MDA U shall be 
completed utilizing data acquired from outcrops, cores, and downhole geophysical and video log 
data. A discussion of the sampling methods and potential locations for collecting rock fracture data 
shall be included within the required Investigation Work Plan for MDA U. The Department, prior to 
field investigation and data collection activities, shall approve the methods and locations for the 
fracture investigation activities. 

Pursuant to the procedures in Section III.M of this Consent Order, the Respondents shall submit to 
the Department for review and written approval a work plan for completing subsurface investigation 
activities at MDA U. Implementation of the approved work plan shall meet the following 
requirements, subject to the procedures in Section III.M of this Consent Order. Respondents shall 
include information associated with these borings located and advanced in accordance with the SAP 
submitted to the Department in 1998 in the historical investigation report for the work plan to be 
submitted to the Department. Subject to the procedures in Section III.M, these borings may be used 
to satisfy the requirements of this section (IV.C.2.f.iii). 

1. Twelve (12) borings, or the number defined in the Department-approved MDA U 
Investigation Work Plan, shall be advanced, using hollow-stem auger drilling methods where 
practical or by other drilling methods approved by the Department. Three of the borings 
shall be advanced to the base of the Cerro Toledo interval. All borings shall be drilled in 
accordance with Section X.B of this Consent Order. The Department, prior to drilling, shall 
approve the location of the borings and the drilling method. 

2. Selected boreholes, as specified in the Department-approved work plan, shall be 
characterized using geophysical logging techniques approved by the Department. 

3. A monitoring well(s) shall be installed if groundwater (perched or regional) is encountered 
during drilling activities or if geophysical results indicate possible zone(s) of saturation. The 
wells shall be constructed in accordance with Section X of this Consent Order. 

4. Vapor monitoring wells shall be installed in the borings if vapor-phase contamination is 
detected during drilling activities. 

All borings not completed as monitoring wells (vapor or groundwater monitoring wells) shall be 
properly plugged and abandoned. Documentation of proper well abandonment shall be submitted to 
the Department as an appendix to the investigation report. 

IV.C.2.f.iv MDA U Soil and Rock Sampling 

Pursuant to Section IV.C.2.f.i and the procedures in Section III.M of this Consent Order, the 
Respondents shall submit to the Department for review and written approval a work plan for 
conducting soil and rock sampling during subsurface explorations activities at MDA U. 
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Implementation of the work plan shall meet the following requirements, subject to the procedures in 
Section 111.M of this Consent Order: 

1. Soil samples shall be collected continuously for the first 40 ft and at ten-ft intervals there 
after. 

2. Samples shall be collected and screened in accordance with the methods described in Section 
IX.B of this Consent Order. 

3. A minimum of one core sample from the tuff overlying the Cerro Toledo shall be collected 
and submitted for laboratory permeability testing in accordance with Section IX.B of this 
Consent Order. 

4. Field screening and laboratory sample selection shall be biased toward evidence of 
contamination, lithologic contacts, fractures, fracture fill material, surge beds, and other 
higher permeability units identified during investigation activities. The samples shall be 
collected and screened in accordance with the methods described in Section IX.B of this 
Consent Order. 

5. Sediment, soil, and rock samples shall be obtained from each boring at the intervals 
described in Paragraph 1 above and from the bedrock directly below the base elevation of 
each absorption bed or shaft. A sample also shall be obtained at the maximum depth of each 
boring. 

6. A minimum of four samples shall be selected from each boring for submittal to a laboratory 
for analysis of VOCs, SVOCs, explosive compounds, pH, PCBs, dioxins, furans, nitrates, 
perchlorate, TAL metals, and cyanide. The sample exhibiting the highest field screening 
detection; the sample obtained from the maximum depth in each boring that displays field 
screening evidence of contamination; the sample located immediately below the base of any 
pit, tank, or other structure; and the sample from the total boring depth shall be submitted for 
laboratory analysis. The Department may require that additional samples, collected from the 
borings, be submitted for laboratory analyses. 

IV.C.2.f.v MDA U Sediment Sampling 

The Respondents shall investigate contaminant transport from MDA U to canyon alluvial sediments 
through the implementation of the Work Plan for Los Alamos and Pueblo Canyons, dated November 
1995, and the addendum to the Work Plan, dated February 2002, as described in Section IV.B. l.b.i 
of this Consent Order. The work plan and addendum were approved by the Department in June 
1997 and May 2002, respectively. Respondents state that, pursuant to the EPA-approved RFI Work 
Plan for OU 1106, the Respondents investigated sediments in drainage channels leading from MDA 
U to DP Canyon. The investigation work plan shall include requirements for sediment sampling and 
characterization of the drainages at MDA U in accordance with Section IV.A.4 of this Consent 
Order. If, after completion of the investigation of canyon sediments pursuant to the Work Plan for 
Los Alamos and Pueblo Canyons and addendum, the nature and extent of contaminant releases from 
MDA U to DP Canyon have not been established, the Department will require additional sediment 
investigations of the drainages leading from MDA U. 
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IV.C.2.f.vi MDA U Vapor Monitoring 

Pursuant to Section IV.C.2.f.i and the procedures in Section III.M of this Consent Order, the 
Respondents shall submit to the Department for review and written approval a work plan to collect 
subsurface vapor samples from discrete zones in each subsurface vapor monitoring well or boring, at 
depths approved by the Department, for field and laboratory analyses. The samples shall be 
collected and analyzed in accordance with Section IX.B of this Consent Order. Implementation of 
the approved work plan shall meet the following requirements, subject to the procedures in Section 
III.M of this Consent Order: 

1. Subsurface vapor samples shall be collected from all newly drilled borings during site 
investigation activities. 

2. An investigation vapor monitoring and sampling plan shall be prepared in accordance with 
the format described in Section XI.B of this Consent Order and submitted by the 
Respondents to the Department for approval. 

3. Subsurface vapor sampling shall be conducted at MDA U in each existing and newly 
constructed vapor well and boring specified in the approved work plan. 

4. Samples of subsurface vapors shall be collected by the Respondents from subsurface vapor 
monitoring points at discrete zones selected based on investigation and monitoring results. 
The monitoring points must be approved by the Department prior to sample collection. 

Based on the results of the investigation vapor monitoring, a long-term subsurface vapor monitoring 
and sampling work plan shall be submitted to the Department for review and approval. 

IV.C.2.f.vii MDA U Intermediate Groundwater Well Installation 

If intermediate zone groundwater is encountered or if geophysical or other evidence suggests the 
presence of intermediate perched groundwater during the required subsurface investigations for 
MDA U, the Department will require a work plan for the installation of intermediate groundwater 
monitoring well(s). The minimum depth of the subsurface investigations for MDA U will be the 
base of the Cerro Toledo interval. If groundwater is detected, these monitoring wells shall target all 
potential intermediate perched water bearing intervals identified during subsurface explorations at 
MDA U. If perched groundwater is encountered in sufficient quantities to allow sampling, the 
Respondents shall sample and analyze the water in accordance with characterization requirements in 
the Approved MDA U Work Plan and then provide recommendations for a long-term groundwater 
monitoring plan in the Investigation Report described in Section IV.C.2.f.x. 

IV.C.2.f.viii MDA U Regional Groundwater Well Installation 

If the Department determines the need for additional wells intersecting the regional groundwater 
aquifer associated with TA-21 based on investigation data, the Respondents shall submit to the 
Department for review and written approval a work plan for the installation of such wells. The wells 
shall be installed according to the requirements in Section X of this Consent Order. 

Page 110 March 1, 2005 



NMEDILANL Order on Consent 

IV.C.2.f.ix MDA U Groundwater Monitoring 

The Respondents shall monitor and sample all wells specified below containing alluvial, 
intermediate, and regional groundwater in accordance with the Interim Plan approved by the 
Department under Section IV.A.3.b that meets the requirements listed below, subject to procedures 
in Section III.M of this Consent Order. Such monitoring and sampling shall also be conducted in 
accordance with Section IX of this Consent Order. Based on the results of the investigations and 
after completing the installation of all additional monitoring wells in the Los Alamos Canyon 
watershed as described in Section IV.B and subject to the procedures in Section III.M of this 
Consent Order, the Respondents shall submit to the Department for review and written approval a 
watershed-specific long-term groundwater monitoring plan for Los Alamos Canyon. Upon 
Department approval of the long-term monitoring plan for the Los Alamos Canyon watershed, the 
requirements of the long-term monitoring plan shall apply and shall supersede the requirements of 
the Los Alamos Canyon watershed section of the Interim Plan. 

1. Groundwater samples shall be obtained from Los Alamos Canyon monitoring wells LAO
l .6(g), LA0-2, LA0-3A, LA0-4.5C, LA0-5, LA0-6, LA0-6A, LAUZ-2, LADP-3, R-9i, R-
5, R-7, R-8, R-9, TW-3, and any wells installed in the future determined by the Department 
to be required and at the frequency described in Section XII of this Consent Order. As 
described in Section IV.B.1.b.iv, TW-3 shall be plugged and abandoned according to the 
procedures in Section X.D. Groundwater shall be monitored from TW-3 until the well is 
properly abandoned. 

2. The groundwater sampling shall be conducted in accordance with Section IX.B of this 
Consent Order. 

3. Groundwater samples shall be collected from the Los Alamos Canyon monitoring wells for 
submittal to a laboratory for analysis of general chemistry parameters as described in Section 
IX.b.2.i of this Consent Order, perchlorate, TAL metals, cyanide, VO Cs, SVOCs, explosive 
compounds, and for other analytes specified by the Department. 

IV.C.2.f.x MDA U Investigation Report 

The Respondents shall submit to the Department for review and written approval ~n investigation 
report that presents the results of the field activities, summarizes the data collected, and presents the 
recommendations and conclusions for MDA U. The investigation report shall be prepared in 
accordance with Section XI.C of this Consent Order and shall be submitted by the date specified in 
Section XII. 

Based on the results of the investigations conducted at TA-21, and after completing the installation 
ofall additional monitoring wells in the Los Alamos Canyon watershed as described in Section IV.B 
and subject to the procedures in Section III.M of this Consent Order, the Respondents shall submit to 
the Department for review and written approval a watershed-specific long-term groundwater 
monitoring plan for Los Alamos Canyon. Upon Department approval of the long-term monitoring 
plan for the Los Alamos Canyon watershed, the requirements of the long-term monitoring plan shall 
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apply and shall supersede the requirements of the Los Alamos Canyon watershed section of the 
Interim Plan. 

IV.C.2.g MDA V Investigation 

IV.C.2.g.i MDA V Investigation Work Plan 

Pursuant to the procedures in Section 111.M of this Consent Order, the Respondents shall submit to 
the Department for review and written approval a work plan for the further investigation of 
contamination in MDA V. Implementation of the approved work plan, shall meet the requirements 
of this section (IV.C.2.g), subject to the procedures in Section 111.M of this Consent Order. The 
work plan shall be prepared in accordance with Sections IX and XI.B of this Consent Order, and 
shall be submitted by the date specified in Section XII of this Consent Order. The historical 
investigation report shall summarize the results of past investigation activities. Subject to the 
procedures of Section 111.M, work conducted under the EPA-approved work plan may be used to 
satisfy the requirements of this section (IV.C.2.g). The work plan shall address investigations of the 
disposal units; migration pathways and the connections to potential receptors including groundwater; 
and the nature and extent of contamination in soil, rock, sediments, groundwater (where present), 
and subsurface vapor (if detected) at MDA V. 

The Respondents shall implement the work plan approved by the Department pursuant to the 
procedures of Section 111.M of this Consent Order. 

IV.C.2.g.ii MDA V Survey of Disposal Units 

In accordance with Section IV.C.2.g.i, the Respondents shall conduct a survey of the disposal units 
comprising MDA V. The Respondents shall determine the dimensions and total depth of each 
disposal trench, absorption bed, shaft, pit, and other unit at MDA V into which waste was disposed, 
and the base profile, topography, low elevation point, and down-slope end of the base of each 
disposal trench, shaft, pit, and absorption bed at MDA V into which waste was disposed. 

The dimensions and base elevations of each trench, absorption bed, pit, shaft, and other disposal unit 
at MDA V shall be determined using as-built construction drawings and boring logs. Ifunavailable, 
ground penetrating radar, magnetic surveys, or other methods shall be used. The survey shall be 
completed prior to implementation of the drilling explorations under Section IV.C.2.g.iii of this 
Consent Order. 

IV.C.2.g.iii MDA V Drilling Explorations 

The Respondents shall conduct subsurface explorations as specified in the approved work plan in 
order to obtain sufficient data to characterize the extent of contamination, and to characterize 
fracture density, fracture orientation, and fracture fill material or the absence of fracture fill material 
at MDA V. The fracture characterization of the rock formations underlying MDA V shall be 
completed utilizing data acquired from outcrops, cores, and downhole geophysical and video log 
data. A discussion of the sampling methods and potential locations for collecting rock fracture data 
shall be included within the required Investigation Work Plan for MDA V. The Department, prior to 
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field investigation and data collection activities, shall approve the methods and locations for the 
fracture investigation activities. 

Pursuant to Section IV.C.2.g.i and the procedures in Section III.M of this Consent Order, the 
Respondents shall submit a work plan to the Department for review and written approval for 
completing subsurface investigation activities at MDA V. Implementation of the approved work 
plan shall meet the following requirements, subject to the procedures in Section III.M of this 
Consent Order. Respondents shall include information associated with the borings located and 
advanced in accordance with the EPA-approved work plan in the historical investigation report for 
the work plan to be submitted to the Department. Subject to the procedures in Section III.M, the 
borings may be used to satisfy the requirements of this section (IV.C.2.g.iii). 

1. Fifteen (15) borings, or the number defined in the Department-approved MDA V 
Investigation Work Plan, shall be advanced using hollow-stem auger drilling methods, where 
practicable, or other drilling methods approved by the Department. Three of the borings 
shall be advanced to the base of the Cerro Toledo interval. All borings shall be drilled in 
accordance with Section X.B of this Consent Order. The Department shall approve the 
location of the borings and the drilling method prior to drilling. 

2. Selected boreholes, as specified in the Department-approved work plan, shall be advanced 
using geophysical logging techniques approved by the Department. 

3. A monitoring well(s) shall be installed if groundwater (perched or regional) is encountered 
during drilling activities or if geophysical results indicate possible zone(s) of saturation. The 
wells shall be constructed in accordance with Section X of this Consent Order. 

4. Vapor monitoring wells shall be installed in the borings if vapor-phase contamination is 
detected during drilling activities. 

All borings not completed as monitoring wells (vapor or groundwater monitoring wells) shall be 
properly plugged and abandoned. Documentation of proper well abandonment shall be submitted to 
the Department as an appendix to the investigation report. 

IV.C.2.g.iv MDA V Soil and Rock Sampling 

Pursuant to Section IV.C.2.g.i and the procedures in Section III.M of this Consent Order, the 
Respondents shall submit to the Department for review and written approval a work plan for 
conducting soil and rock sampling during subsurface explorations activities at MDA V. 
Implementation of the approved work plan shall meet the following requirements, subject to the 
procedures in Section III.M of this Consent Order: 

1. Soil samples shall be collected continuously for the first 40 ft and at ten-ft intervals 
thereafter. 

2. Samples shall be collected and screened in accordance with the methods described in Section 
IX.B of this Consent Order. 
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3. A minimum of one core sample from the tuff overlying the Cerro Toledo shall be collected 
and submitted for permeability testing in accordance with Section IX.B of this Consent 
Order. 

4. Field screening and confirmatory sample collection shall be biased toward evidence of 
contamination, lithologic contacts, fractures, fracture fill material, surge beds, and other 
higher permeability units identified during investigation activities. The samples shall be 
collected and screened in accordance with the methods described in Section IX.B of this 
Consent Order. 

5. Sediment, soil, and rock samples shall be obtained from each boring at the intervals 
described in Paragraph 1 above and from the bedrock directly below the base elevation of 
each absorption bed or shaft. A sample also shall be obtained at the maximum depth of each 
boring. 

6. A minimum of four samples shall be selected from each boring for submittal to a laboratory 
for analysis of VOCs, SVOCs, explosive compounds, pH, PCBs, dioxins, furans, nitrates, 
perchlorate, T AL metals, and cyanide. The sample exhibiting the highest field screening 
detection; the sample obtained from the maximum depth in each boring that displays field 
screening evidence of contamination; the sample located immediately below the base of any 
pit, tank, or other structure; and the sample from the total boring depth shall be submitted for 
laboratory analysis. The Department may require that additional samples, collected from the 
borings be submitted for laboratory analyses. 

IV.C.2.g.v MDA V Sediment Sampling 

The Respondents shall investigate contaminant transport from MDA V to canyon alluvial sediments 
through the implementation of the Work Plan for Los Alamos and Pueblo Canyons, dated November 
1995, and the addendum to the Work Plan, dated February 2002, as described in Section IV.B.1.b.i 
of this Consent Order. The work plan and addendum were approved by the Department in June 
1997 and May 2002, respectively. Respondents state that, pursuant to the EPA-approved RFI Work 
Plan for OU 1106, the Respondents investigated sediments in drainage channels leading from MDA 
V to DP Canyon. The investigation work plan shall include requirements for sediment sampling and 
characterization of the drainages at MDA V in accordance with Section IV.A.4 of this Consent 
Order. If, after completion of the investigation of canyon sediments pursuant to the Work Plan for 
Los Alamos and Pueblo Canyons and addendum, the nature and extent of contaminant releases from 
MDA V to DP Canyon have not been established, the Department will require additional sediment 
investigations of the drainages leading from MDA V. 

IV.C.2.g.vi MDA V Vapor Monitoring 

Pursuant to Section IV.C.2.g.i and the procedures in Section III.M of this Consent Order, the 
Respondents shall submit to the Department for review and written approval a work plan to collect 
subsurface vapor samples from discrete zones in each subsurface vapor monitoring well or boring, at 
depths approved by the Department, for field and laboratory analyses. The samples shall be 
collected and analyzed in accordance with Section IX.B of this Consent Order. Implementation of 
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the approved work plan shall meet the following requirements, subject to the procedures in Section 
III.M of this Consent Order: 

1. Subsurface vapor samples shall be collected from all newly drilled borings during site 
investigation activities. 

2. An investigation vapor monitoring and sampling plan shall be prepared in accordance with 
the format described in Section XI.B of this Consent Order and submitted by the 
Respondents to the Department for approval. 

3. Subsurface vapor sampling shall be conducted at MDA V in each existing and newly 
constructed vapor well and boring specified in the approved work plan. 

4. Samples of subsurface vapors shall be collected by the Respondents from subsurface vapor 
monitoring points at discrete zones selected based on investigation and monitoring results. 
The monitoring points must be approved by the Department prior to sample collection. 

Based on the results of the investigation vapor monitoring, a long-term subsurface vapor monitoring 
and sampling work plan shall be submitted to the Department for review and approval. 

IV.C.2.g.vii MDA V Intermediate Groundwater Well Installation 

If intermediate zone groundwater is encountered or if geophysical or other evidence suggests the 
presence of intermediate perched groundwater during the required subsurface investigations for 
MDA V, the Department will require a work plan for the installation of intermediate groundwater 
monitoring well(s). The minimum depth of the subsurface investigations for MDA V will be the 
base of the Cerro Toledo interval. If groundwater is identified, these monitoring wells shall target 
all potential intermediate perched water bearing intervals identified during subsurface explorations 
at MDA V. If perched groundwater is encountered in sufficient quantities to allow sampling, the 
Respondents shall sample and analyze the water in accordance with characterization requirements in 
the approved Work Plan and then provide recommendations for a long-term groundwater monitoring 
plan in the Investigation Report described in Section IV.C.2.g.x. 

IV.C.2.g.viii MDA V Regional Groundwater Well Installation 

If the Department determines the need for additional wells intersecting the regional groundwater 
associated with TA-21 based on investigation data, the Respondents shall submit to the Department 
for review and written approval a work plan for the installation of such wells. The wells shall be 
installed according to the requirements in Section X of this Consent Order. 

IV.C.2.g.ix MDA V Groundwater Monitoring 

The Respondents shall monitor and sample all wells specified below contammg alluvial, 
intermediate, and regional groundwater in accordance with the Interim Plan approved by the 
Department under Section IV.A.3.b that meets the requirements listed below, subject to the 
procedures in Section III.M of this Consent Order. Such monitoring and sampling shall also be 
conducted in accordance with Section IX of this Consent Order. Based on the results of the 
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investigations and after completing the installation of all additional monitoring wells in the Los 
Alamos Canyon watershed as described in Section IV.B and subject to the procedures in Section 
III.M of this Consent Order, the Respondents shall submit to the Department for review and written 
approval a watershed-specific long-term groundwater monitoring plan for Los Alamos Canyon. 
Upon Department approval of the long-term monitoring plan for the Los Alamos Canyon watershed, 
the requirements of the long-term monitoring plan shall apply and shall supersede the requirements 
of the Los Alamos Canyon watershed section of the Interim Plan. 

1. Groundwater samples shall be obtained from Los Alamos Canyon monitoring wells LA0-
1.2, LA0-1.8, LA0-1.6(g), LA0-2, LA0-3A, LA0-4.5C, LA0-5, LA0-6, LA0-6A, LADP-
3, R-9i, R-5, R-7, R-8, R-9, TW-3, and any wells installed in the future determined by the 
Department to be required and at the frequency described in Section XII of this Consent 
Order. As described in Section IV.B.1.b.iv, TW-3 shall be plugged and abandoned 
according to the procedures in Section X.D. Groundwater shall be monitored from TW-3 
until the well is properly abandoned. 

2. The groundwater sampling shall be conducted in accordance with Section IX.B of this 
Consent Order. 

3. Groundwater samples shall be collected from the Los Alamos Canyon monitoring wells for 
submittal to a laboratory for analysis of general chemistry parameters as described in Section 
IX.B of this Consent Order, perchlorate, TAL metals, cyanide, VOCs, SVOCs, explosive 
compounds, and for other analytes specified by the Department. 

IV.C.2.g.x MDA V Investigation Report 

The Respondents shall submit to the Department for review and written approval an investigation 
report that presents the results of the field activities, summarizes the data collected, and presents the 
recommendations and conclusions for MDA V. The investigation report shall be prepared in 
accordance with Section XI of this Consent Order and submitted by the date specified in Section XII 
of this Consent Order. 

Based on the results of the investigations conducted at TA-21, and after completing the installation 
of all additional monitoring wells in the Los Alamos Canyon watershed as described in Section IV .B 
and subject to the procedures in Section III.M of this Consent Order, the Respondents shall submit to 
the Department for review and written approval a watershed-specific long-term groundwater 
monitoring plan for Los Alamos Canyon. Upon Department approval of the long-term monitoring 
plan for the Los Alamos Canyon watershed, the requirements of the long-term monitoring plan shall 
apply and shall supersede the requirements of the Los Alamos Canyon watershed section of the 
Interim Plan. 

IV.CJ Technical Area 50: MDA C 

IV.C.3.a Background 

MDA C is located within TA-50 at the head of Ten Site Canyon. TA-50 is bound on the north by 
Effluent and Mortandad Canyons, on the east by the upper reaches of Ten Site Canyon (a tributary 
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of Mortandad Canyon), on the south by Two Mile Canyon and on the west by TA-55. The 
operations at TA-50 include a Radioactive Wastewater Treatment facility, a Waste Reduction 
Characterization facility, several container storage areas, SWMUs, and MDA C. The wastewater 
treatment plant has been in operation since 1963 and discharges treated effluent under a Clean Water 
Act NPDES permit. The treated water discharges to Effluent Canyon, a tributary to Mortandad 
Canyon. 

MDA C is an inactive 11.8-acre landfill consisting of six disposal pits, a chemical disposal pit, and 
107 shafts. Hazardous waste and mixed waste, as well as radioactive waste, which are not addressed 
under this Consent Order, were disposed in the landfill between 1948 and 1974. 

Results of the investigations conducted under the EPA-approved work plan indicate that VO Cs and 
radionuclides, which are not addressed under this Consent Order, are present in the vadose zone. 
The vertical and horizontal extent of contamination is not defined. VOCs were detected beneath 
MDA Cat concentrations up to 12.9 parts per million of vapor (ppmv) at depths of 200 ft bgs. 

IV.C.3.b Historical Investigation 

The Respondents shall conduct an investigation of contaminants that may have been discharged or 
released at MDA C. The investigation shall include the known or suspected source of any 
groundwater contaminants, and a review of existing data and other information acquired during 
previous investigations. Historic investigations or reports conducted under the Facility's Hazardous 
Waste Facility Permit, may be used to satisfy this requirement in accordance with procedures in 
Section III.M of this Consent Order. To the extent not previously investigated, the Respondents 
shall review and confirm the construction details and historical use of SWMU and other possible 
sources of discharges or releases of contaminants, including all existing and demolished TA 
buildings and other structures; pits, shafts, trenches, landfills, and surface impoundments; 
wastewater treatment, conveyance, and disposal systems; and subsurface utility corridors. To the 
extent not previously investigated, the Respondents shall also review all investigation borings, 
excavations, sampling events, and other sources of information on contamination. The Respondents 
shall submit to the Department a historical investigation report for MDA C, which shall be submitted 
as an appendix to the MDA C Investigation Work Plan under Section IV.C.3.c.i. To the extent not 
previously provided, the report shall contain the following information: 

1. Location, construction details, operational history, and present status of each disposal unit at 
MDA C. All such locations shall be depicted in one or more figures. 

2. A description of the known or suspected disposal history of each pit, shaft, or other structure 
at MDA C. This description shall include all known and suspected materials disposed, 
discharged or released, the volume of each discharge or release, if known, and the 
contaminants present in each discharge or release. The Respondents shall report whether the 
disposal history is incomplete or unknown. 

3. A description of each previous investigation of the sources, extent, or characteristics of 
contamination associated with MDA C, regardless of whether or not such investigation was 
completed. 
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4. A summary of any results and the conclusions of each previous investigation described in 
Paragraph 3, including the known or suspected dates of waste disposal, the dates of 
contaminant releases, and the circumstances related to the contaminant releases. 

5. A description of the location, construction details, history, and present status of each 
investigation well and boring associated with MDA C. A description of the location, history, 
dimensions, and present status of each excavation associated with investigations of MDA C 
shall also be included. All such locations shall be depicted in one or more figures. A site 
map encompassing TA-50 and pertinent regional investigation locations shall be included in 
the description. 

6. A description of the sample collection methods and the types of field and laboratory analyses 
performed on each sample obtained from each media during the previous investigations. 

7. Tables summarizing the data collected from each investigation well, boring, and excavation. 
The results shall present only analyte detections and data quality exceptions reported by the 
analytical laboratory that may mask analytes. 

8. A summary of data quality, including exceptions and interpretations. 

9. A summary of all contradictory investigation results and the rationale for acceptance or 
rejection of selected investigation results. 

10. A list of general chemistry and metals background concentrations and documentation of the 
methods used for establishing the background values. 

The summary shall include references to historical documents within the summary text citing the 
document title, page number, and table or figure number. The full reference citations shall be 
presented as a separate section in the summary document using the standard USGS format for 
reference citations. The Respondents are responsible for providing complete information with 
regard to the available data and the need for additional data at each unit. The Department shall 
evaluate the information and request changes as necessary. The Department's evaluation and 
approval will address the Respondents' general approach to site characterization and plan for 
acquiring additional data required to complete the site investigation at MDA C. 

IV.C.3.c MDA C Investigation 

IV.C.3.c.i MDA C Investigation Work Plan 

The Respondents submitted to the Department on July 31, 2003 for review and written approval a 
work plan for the investigation of contamination at MDA C to address the· requirements of this 
section (IV .C.3 .c ). The investigation work plan included a historical investigation report appendix 
to the work plan summarizing results of past investigation activities conducted at MDA C, including 
work conducted and data collected under the EPA-approved work plan. The Department 
disapproved the work plan in a letter dated September 4, 2003. The Respondents submitted a 
revised work plan to the Department on November 7, 2003. The Department reviewed the revised 
work plan and disapproved the plan in a letter dated November 19, 2003 and issued a notice of 
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deficiency on December 16, 2003. The Respondents submitted a response to the notice of 
deficiency on January 23, 2004. Upon Department approval, work conducted under the EPA
approved work plan may be used to satisfy the requirements of this section (IV.C.3.c). The work 
plan shall address investigations of the disposal units; migration pathways and the connections to 
potential receptors including groundwater; and the nature and extent of contamination in soil, rock, 
sediments, groundwater (where present) and subsurface vapor at MDA C. 

The Respondents shall implement the work plan approved by the Department pursuant to the 
procedures of Section III.M of this Consent Order. 

IV.C.3.c.ii MDA C Survey of Disposal Units 

In accordance with Section IV.C.3.c.i, the Respondents shall conduct a survey of the disposal units 
at MDA C. The Respondents shall determine the dimensions and total depth of each shaft and pit at 
MDA C into which contaminants were disposed, and the base profile, topography, low elevation 
point, and down-slope end of the base of each shaft and disposal pit at MDA C into which waste was 
disposed. 

The dimensions and base elevations of each pit and shaft at MDA C shall be determined using as
built construction drawings and boring logs. If unavailable, ground penetrating radar, magnetic 
surveys, or other methods shall be used. The survey shall be completed prior to implementation of 
the drilling explorations under Section IV.C.3.c.iii. Subject to the procedures in Section IIl.M, the 
results of the 2001 and 2002 geophysical surveys conducted by Respondents may be used to satisfy 
these requirements. The Respondents shall include this survey information in the work plan to be 
submitted to the Department. 

IV.C.3.c.iii MDA C Drilling Explorations 

The Respondents shall conduct subsurface investigations as specified in the approved work plan to 
characterize the extent of contamination, and to characterize fracture density, fracture orientation, 
and fracture fill material at MDA C. The fracture characterization shall be completed utilizing data 
acquired from outcrops, cores, and downhole geophysical and video data. The methods and 
locations for collecting rock fracture data shall be approved by the Department prior to data 
collection. 

The Respondents submitted to the Department for review and written approval a work plan for 
completing subsurface explorations of MDA C. The Department disapproved the work plan in a 
letter dated September 4, 2003. The Respondents submitted a revised work plan to the Department 
on November 7, 2003. The Department reviewed the revised work plan and disapproved the plan in 
a letter dated November 19, 2003 and issued a notice of deficiency on December 16, 2003. The 
Respondents submitted a response to the notice of deficiency on January 23, 2004. The work plan 
shall meet the following requirements, subject to the procedures in Section III.M of this Consent 
Order. Respondents shall include information on the borings located and advanced in accordance 
with the EPA-approved work plan in the historical investigation report appendix to the work plan. 
Subject to the procedures in Section III.M, the borings may be used to satisfy the requirements of 
this section (IV.C.3.c.iii). 
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1. One boring, or the number defined in the Department-approved MDA C Investigation Work 
Plan, shall be advanced at the following locations: 1) directly adjacent to the down-slope end 
of each pit; 2) at the lowest base elevation point of each disposal pit; 3) at the comers of each 
disposal pit, at 100-ft intervals along the sides of disposal pits 1 through 6; 4) at 70 ft 
intervals along the sides of the chemical pit; 5) at the ends of each shaft row; 6) at 50-ft 
intervals along each shaft row; and 7) adjacent to the location of the strontium-90 disposal 
shaft. Where practical, boring locations may be combined to address more than one of the 
requirements listed above. 

2. Angled borings shall be advanced beneath pits where access for drilling of vertical borings is 
restricted. 

3. The Department must approve all borehole locations prior to the start of drilling activities. 

4. The borings shall be advanced using hollow-stem auger drilling methods, where practicable, 
or other drilling methods approved by the Department. 

5. The borings shall be drilled to minimum depths of 20 ft below the base of the pits and a 
minimum of 20 ft below the base of the deepest shafts in a shaft row or shaft field. 

6. The borings shall be advanced a minimum of25 ft below the deepest detected vapor-phase, 
soil, rock, or groundwater contamination as detected by field screening or previous 
investigations, whichever is deeper. 

7. Selected boreholes shall be characterized using geophysical logging techniques approved by 
the Department. 

8. A general design for vapor monitoring well construction shall be submitted to the 
Department for approval prior to the start of subsurface explorations at MDA C. 

9. Specific borings, as set out in the Department approved work plan, shall be completed as 
vapor monitoring wells. The screened intervals or sample port locations and methods and 
materials used to construct each vapor monitoring well shall be based upon information 
obtained during drilling activities and open-hole vapor sampling field screening results, and 
shall be approved by the Department prior to well construction. 

10. One boring, or the number defined in the Department-approved MDA C Investigation Work 
Plan, shall be advanced at MDA C to evaluate the presence of intermediate perched 
groundwater and vapor-phase contamination at depth beneath the site. The boring location, 
depth, the drilling and sampling program, and the well design shall be approved by the 
Department prior to the start of drilling activities. 

11. One TA-50-specific well shall be installed that intersects the regional aquifer at a location 
approved by the Department. The well shall be located generally east or southeast ofMDA 
C. The Respondents shall include information on Regional well R-14 in the work plan to be 
submitted to the Department. 
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IV.C.3.c.iv MDA C Soil and Rock Sampling 

The Respondents submitted to the Department for review and written approval a work plan for 
completing soil and rock sampling during subsurface drilling explorations at MDA C. The 
Department disapproved the work plan in a letter dated September 4, 2003. The Respondents 
submitted a revised work plan to the Department on November 7, 2003. The Department reviewed 
the revised work plan and disapproved the plan in a letter dated November 19, 2003 and issued a 
notice of deficiency on December 16, 2003. The Respondents submitted a response to the notice of 
deficiency on January 23, 2004. Implementation of the approved the work plan shall meet the 
following requirements, subject to the procedures in Section III.M of this Consent Order: 

1. Soil and rock samples shall be obtained from each boring at ten-ft intervals, from the 
bedrock directly below the base elevation of each pit or shaft, and from the maximum depth 
of each boring. 

2. The samples shall be collected and screened in accordance with the methods described in 
Section IX.B of this Consent Order. 

3. One core shall be collected from each stratigraphic unit for permeability testing m 
accordance with Section IX.B of this Consent Order. 

4. A minimum of two samples per 100 ft of drilling depth shall be selected from each boring 
for laboratory analysis. The samples submitted for laboratory analyses shall be analyzed for 
VOCs, SVOCs, pH, explosive compounds, PCBs, dioxins, furans, nitrates, perchlorate, TAL 
metals, and cyanide. The selection of the samples shall include those locations outlined in 
Paragraphs 5 through 9 below. 

5. The samples displaying the greatest field screening evidence of contamination shall be 
selected for submittal to the analytical laboratory for analysis of the analytes listed in 
Paragraph 4 above. 

6. If field-screening evidence of contamination is not observed in a boring, the sample obtained 
from the bedrock directly below the base elevation of each pit or shaft shall be submitted for 
chemical analysis of the analytes listed in Paragraph 4 above. 

7. The sample obtained from the maximum depth of each boring also shall be submitted to an 
analytical laboratory for analysis of the analytes listed in Paragraph 4 above. 

8. The sample obtained from the maximum depth in each boring that displays field screening 
evidence of contamination shall be submitted to an analytical laboratory for analysis of the 
analytes listed in Paragraph 4 above. 

9. Samples obtained from high permeability units such as surge beds, fracture zones, and 
pumice beds shall be submitted to an analytical laboratory for analysis of the analytes listed 
in Paragraph 4 above. 
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IV.C.3.c.v MDA C Subsurface Vapor Monitoring 

The Respondents submitted to the Department for review and written approval a work plan for the 
collection of subsurface vapor samples from discrete zones in each subsurface vapor monitoring well 
or boring at MDA C, at depths approved by the Department, for field and laboratory analyses. The 
Department disapproved the work plan in a letter dated September 4, 2003. The Respondents 
submitted a revised work plan to the Department on November 7, 2003. The Department reviewed 
the revised work plan and disapproved the plan in a letter dated November 19, 2003 and issued a 
notice of deficiency on December 16, 2003. The Respondents submitted a response to the notice of 
deficiency on January 23, 2004. The samples shall be collected and analyzed in accordance with 
Section IX.B of this Consent Order. Implementation of the approved work plan shall meet the 
following requirements, subject to the procedures in Section III.M of this Consent Order: 

1. Subsurface vapor samples shall be collected from all newly drilled borings during site 
investigation activities. 

2. An investigation vapor monitoring and sampling plan shall be prepared in accordance with 
the format described in Section XI.B of this Consent Order and submitted to the Department 
for approval as part of the investigation work plan. 

3. Subsurface vapor sampling shall be conducted at MDA C in each existing and newly 
constructed vapor well and boring. 

4. Subsurface vapors shall be collected by the Respondents from subsurface vapor monitoring 
points at discrete zones selected based on investigation and monitoring results. The 
monitoring points must be approved by the Department prior to sample collection. 

5. Based on the results of the investigation vapor monitoring, a long-term subsurface vapor 
monitoring and sampling work plan shall be submitted to the Department for approval. 

IV.C.3.c.vi MDA C Intermediate Groundwater Well Installation 

The Respondents submitted to the Department for review and written approval a work plan for the 
construction of one intermediate depth groundwater monitoring well at MDA C, if evidence of 
perched groundwater, in quantities sufficient to allow sampling, is observed during the drilling of the 
two borings drilled to evaluate for the presence of intermediate perched groundwater or during 
drilling of the regional groundwater monitoring well. Implementation of the approved work plan 
shall meet the following requirements, subject to the procedures in Section III.M of this Consent 
Order: 

1. The borings shall be drilled to a depth of 800 ft below the ground surface. 

2. Vapor samples and groundwater samples (if encountered) shall be collected from each 
boring prior to well construction or borehole abandonment. 
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3. A monitoring well design plan shall be submitted to the Department for approval prior to 
construction of the intermediate well(s) if perched water is found during construction of the 
borehole in quantities sufficient to allow sampling. 

4. The Department may impose specific conditions for well construction, or require the drilling 
of additional borings that intersect the intermediate perched zones or regional aquifer based 
on the sampling results. 

IV.C.3.c.vii MDA C Regional Groundwater Well Installation 

The Respondents submitted to the Department for review and written approval a work plan for the 
construction of one monitoring well associated with MDA C and TA-50 intersecting the regional 
aquifer in accordance with Section X of this Consent Order. The Department disapproved the work 
plan in a letter dated September 4, 2003. The Respondents submitted a revised work plan to the 
Department on November 7, 2003. The Department reviewed the revised work plan and 
disapproved the plan in a letter dated November 19, 2003 and issued a notice of deficiency on 
December 16, 2003. The Respondents submitted a response to the notice of deficiency on January 
23, 2004. Implementation of the approved work plan shall meet the following requirements, subject 
to the procedures in Section III.M of this Consent Order. Pursuant to the Department-approved 
Hydrogeologic Work Plan, regional well R-14 was installed in Ten Site Canyon downgradient of 
MDA C. Subject to the procedures in Section III.M of this Consent Order, the Respondents may use 
data collected during installation of well R-14 to address the requirements of this Section 
(IV.C.3.c.vii). Subject to the procedures in Section III.M of this Consent Order, the Respondents 
shall include information on regional well R-14 in the work plan to be submitted to the Department. 

1. The boring shall be monitored for the presence of intermediate perched groundwater and 
vapor-phase contaminants prior to well construction. 

2. Based on the results of vapor monitoring, the Department may require that the Respondents 
construct the wells to accommodate vapor monitoring in addition to groundwater monitoring 
and sampling. 

IV.C.3.c.viii MDA C Groundwater Monitoring 

The Respondents shall monitor and sample all wells containing alluvial, intermediate perched, 
and/or regional groundwater in accordance with the Interim Plan approved by the Department under 
Section IV.A.3 .b that meets the requirements listed below, subject to the procedures in Section III.M 
of this Consent Order. Such monitoring and sampling shall also be conducted in accordance with 
Section IX of this Consent Order. Based on the results of the investigation and after completing the 
installation of all additional monitoring wells in the Mortandad Canyon watershed as described in 
approved work plans, the Respondents shall submit to the Department for review and written 
approval a watershed-specific long-term groundwater monitoring plan for Mortandad Canyon. 
Upon Department approval of the long-term monitoring plan for the Mortandad Canyon watershed, 
the requirements of the long-term monitoring plan shall apply and shall supersede the requirements 
of the Mortandad Canyon watershed section of the Interim Plan. 
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1. Groundwater samples shall be collected from each saturated zone intersecting the monitoring 
wells for submittal to a laboratory for analysis of general chemistry parameters as described 
in Section IX.B of this document, including VOCs, SVOCs, explosive compounds, 
perchlorate, T AL metals, and cyanide, and for any other analytes specified by the 
Department. 

2. A groundwater monitoring and sampling work plan shall be submitted to the Department for 
approval prior to implementation of the groundwater sampling program at MDA C. 

IV.C.3.c.ix MDA C Investigation Report 

The Respondents shall submit to the Department for review and written approval an investigation 
report that presents the results of the field activities, summarizes the data collected, and presents the 
recommendations and conclusions for MDA C. The investigation report shall be prepared in 
accordance with Section XI.C of this Consent Order and submitted by the date specified in Section 
XII of this Consent Order. 

IV.C.4 Technical Area 49 

IV.C.4.a Background 

TA-49 (formerly Operable Unit 1144), also known as Frijoles Mesa Site, occupies approximately 
1,280 acres on the southern-central boundary of the Facility. TA-49 is bounded by Bandelier 
National Monument on the south and west and TAs-16, 3 7, 15, and 39 on the north and east. Water 
Canyon is located along the northern boundary ofTA-49. Ancho Canyon originates within TA-49 
and runs eastward to White Rock Canyon. 

TA-49 has been used since the mid-l 940s and is currently being used as a buffer zone for activities 
at adjacent firing sites (TA-15 and TA-39). Underground hydronuclear and related experiments 
were conducted at TA-49 from 1959 through August 1961. TA-49 contains 20 SWMUs: four 
underground shaft areas (Areas 1-4, including Areas 2A and 2B); a central control area (Area 5) to 
monitor underground experiments; a crafts area, an open burning/landfill operation (Area 6); an 
underground calibration chamber (Area 10); a radiochemistry and small scale shot area (Area 11); 
and the Bottle House and Cable Test Pull Facility (Area 12). For the purpose of this Consent Order, 
MDA AB will be referred to as Areas 2, 2A, and 2B, and SWMU 49-00l(g). The Department will 
require investigation ofMDA AB (Areas 2, 2A, 2B, and SWMU 49-00l(g)) independent of Areas 1, 
3, and 4. This Section of the Consent Order (IV.C.4) addresses all SWMUs grouped into the 
consolidated unit 49-00l(a)-OO and Areas 11 and 12 located within the boundaries of TA-49. 

Activities conducted at MDA AB included nuclear device safety tests and HE detonations conducted 
in 37 shafts at depths ranging from 30 to 78 ft. Materials released at MDA AB include HE, lead, 
beryllium, and radionuclides, which are not addressed under this Consent Order. 

Area 1 was developed for containment studies in shafts, and later used for downhole studies 
involving radionuclides, which are not addressed under this Consent Order. Area 3 was used 
exclusively for development of confinement and sample recovery techniques that were subsequently 
used at Areas 1, 2 (including 2A and 2B), and 4. Area 4 was used for containment experiments. 
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Beryllium and lead contamination, as well as radionuclide contamination, which is not addressed 
under this Consent Order, have been detected at Area 4. 

Activities conducted at Area 11 consisted of radiochemistry operations and small-scale shot 
experiments involving HE detonations (some containing lead, and radionuclides, which are not 
addressed under this Consent Order) in shallow shafts. Area 12 was used for confinement 
experiments, consisting of HE detonations in sealed metal "bottles", in 1960 and 1961. 

Respondents state they conducted investigations at SWMUs 49-00l(a)-OO and 49-003 and AOCs 49-
008( c-d) pursuant to the EPA-approved RFI Work Plan for OU 1144. These investigations included 
a survey of disposal units; drilling explorations, including installation of 13 boreholes; soil and rock 
sampling, including collection and analysis of core samples from boreholes; sediment sampling in 
the drainages leading from the SWMUs and AOCs to Water Canyon, and surface and shallow 
subsurface soil sampling. 

IV.C.4.b Historical Investigation 

The Respondents shall conduct an investigation of contaminants that may have been discharged or 
released at MDA AB (Areas 2, 2A, and 2B), Experimental Shaft Areas (Areas 1, 3, and 4), 
Radiochemistry and Small Shot Area (Area 11), and the Bottle House (Area 12) at TA-49 during 
historical operations at the Facility. The investigation shall include a review of existing data and 
other information acquired during previous investigations. Historical investigations or reports 
conducted under the Facility's Hazardous Waste Facility Permit may be used to satisfy this 
requirement pursuant to the procedures in Section III.M of this Consent Order. To the extent not 
previously investigated, the Respondents shall review and confirm the construction details and 
historical use of SWMUs and other possible sources of discharges or releases of contaminants 
including TA buildings and other structures; pits, shafts, trenches, landfills, and surface 
impoundments; wastewater treatment, conveyance, and disposal systems; and subsurface utility 
corridors. To the extent not previously investigated, the Respondents shall also review all 
investigation borings, excavations, sampling events, and other sources of information on 
contamination. The Respondents shall submit to the Department a historical investigation report for 
MDA AB, Areas 1, 3, 4, 11, and 12, which shall be submitted separately and in conjunction with the 
MDA AB, Areas 1, 3, 4, 11, and 12 Investigation Work Plan under Section IV.C.4.c.i. To the extent 
not previously provided, the report shall contain the following information: 

1. A description of the location, construction details, operational history, and present status of 
each such pit, shaft, or other structure at MDA AB, Areas 1, 3, 4, 11, and 12. The 
Respondents shall depict all such locations in one or more figures. 

2. A description of the known disposal history of each pit, shaft, or other structure listed under 
Paragraph 1. This description shall include all known and suspected wastes disposed, 
discharged, or released; the volume of each discharge or release, if known; and the 
contaminants present in each discharge or release, if known. The Respondents shall report 
whether the disposal history is incomplete or unknown. 

3. A description of each previous investigation of the sources, extent, or characteristics of 
contamination at MDA AB, Areas 1, 3, 4, 11, and 12,regardless of whether or not such 
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investigation was completed. 

4. A summary of any results and conclusions of each previous investigation described in 
Paragraph 3, including the known or suspected dates of waste disposal, the suspected dates 
of contaminant releases, and the circumstances related to the contaminant releases. 

5. A description of the location, construction details, history, and present status of each 
investigation well and boring associated with MDA AB, Areas 1, 3, 4, 11, and 12. A 
description of the location, history, dimensions, and present status of each excavation 
associated with investigations ofMDA AB, Areas 1, 3, 4, 11, and 12 shall also be included. 
The Respondents shall depict all such locations in ·one or more figures. A site map 
encompassing the entire TA and pertinent regional investigation locations shall be included 
in the description. 

6. An evaluation of the condition and well completion information, including well logs, for 
Deep Test Well No. 5A (DT-5A), Deep Test Well No. 9 (DT-9), and Deep Test Well No. 10 
(DT-10). 

7. A description of the sample collection methods and the types of field and laboratory analyses 
performed on each sample obtained from each media during the previous investigations. 

8. Tables summarizing the data collected from each investigation well, boring, and excavation. 
The results shall present only analyte detections and data quality exceptions reported by the 
analytical laboratory that may mask analytes. 

9. A summary of data quality, including exceptions and interpretations. 

10. A summary of all contradictory or anomalous investigation results and the rationale for 
acceptance or rejection of the data. 

11. A list of general chemistry and metals background concentrations and documentation of the 
methods used for establishing the background values. 

The summaries shall include references to historical documents within the summary text citing the 
document title, page number, and table or figure number. The full reference citations shall be 
presented as a separate section in each summary document using the standard USGS format for 
reference citations. The Respondents are responsible for providing complete information with 
regard to the available data and the need for additional data at each unit. The Department shall 
evaluate the information and request changes as necessary. The Department's evaluation and 
approval will address the Respondents' general approach to site investigation and plan for acquiring 
additional data required to complete the site investigations at TA-49. 
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IV.C.4.c Technical Area 49 Investigation 

IV.C.4.c.i Technical Area 49 Investigation Work Plan 

Pursuant to the procedures in Section III.M of this Consent Order, the Respondents shall submit to 
the Department for review and written approval a supplemental work plan for the completion of the 
investigation of contamination at TA-49. Implementation of the approved supplemental work plan, 
shall meet the requirements of this section (IV.C.4.c ), subject to the procedures in Section III.M of 
this Consent Order. The supplemental work plan shall provide for the completion of the RCRA 
Facility Investigation (RFI) Work Plan for Operable Unit 1144 for MDA AB (Areas 2, 2A, and 2B), 
dated May 1992, which is incorporated herein by reference and made an enforceable part of this 
Consent Order. The supplemental work plan shall be prepared in accordance with Sections IX and 
XI.B of this Consent Order, and shall be submitted by the date specified in Section XII of this 
Consent Order. The supplemental work plan shall address investigations of the sources of 
contamination, and the nature and extent of contamination in soils, sediments, surface water, and 
groundwater at TA-49. It shall also provide for investigation of Areas 1, 3, 4, 11, and 12 in TA-49. 

The Respondents shall implement the supplemental work plan approved by the Department pursuant 
to the procedures in Section III.Mand IV.A.2 of this Consent Order. 

IV.C.4.c.ii Technical Area 49 Survey of Disposal Units 

In accordance with Section IV.C.4.c.i, the Respondents shall conduct a survey of the disposal units 
comprising MDA AB and Areas 1, 3, 4, 11, and 12. The Respondents shall determine the 
dimensions and total depth of each disposal shaft, pit or other unit at SWMUs 49-00l(a)-99 and 49-
003 and AOCs 49-008(c-d) into which contaminants were disposed, and the base profile, 
topography, low elevation point, and down-slope end of the base of each disposal pit, shaft, and 
other unit at MDA AB and Areas 1, 3, 4, 11, and 12 into which waste was disposed. 

The dimensions and base elevations of each pit, shaft, and other unit at MDA AB and Areas 1, 3, 4, 
11 and 12 shall be determined using as-built construction drawings and boring logs. If unavailable, 
ground penetrating radar, magnetic surveys, or other methods may be used. The survey shall be 
completed prior to implementation of the drilling explorations under Section IV.C.4.c.iii. 

IV.C.4.c.iii Technical Area 49 Drilling Explorations 

The Respondents shall conduct subsurface explorations at MDA AB and Areas 1, 3, 4 11, and 12 as 
specified in the approved supplemental work plan in order to acquire data to characterize the extent 
of contamination and to characterize fracture density, fracture orientation, fracture fill material. The 
fracture characterization of the rock formations underlying TA-49 shall be completed by utilizing 
data acquired from outcrop, cores, down hole geophysical and video data, and by evaluating samples 
of soils, rock, subsurface vapor, and groundwater (where present) by field screening and laboratory 
chemical analysis. 

Pursuant to Section IV.C.4.c.i and the procedures in Section III.M of this Consent Order, the 
Respondents shall submit to the Department for review and written approval a supplemental work 
plan for completing subsurface explorations at MDA AB and Areas 1, 3, 4, 11, and 12. 
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Implementation of the supplemental work plan shall meet the following requirements, subject to the 
procedures in Section III.M of this Consent Order: 

1. Two borings, or the number defined in the Department-approved MDA AB and Areas 1, 3, 
4, 11, and 12 supplemental Investigation Work Plan, shall be advanced at MDA AB. One 
boring shall intersect stratigraphic Unit 5 of the Tshirege Member of the Bandelier Tuff 
(surge bed) that occurs at a depth of approximately 60 to 80 ft bgs. Unit 5 shall be 
characterized to evaluate its potential as a migration pathway. One boring shall be installed 
to a minimum depth of 900 ft to evaluate for the presence of intermediate perched 
groundwater, to characterize the high permeability zones observed at depths of285 to 300 ft 
during the previous drilling (CH-2 and DT-5A), and to assess the potential of the contact 
between the Tshirege and Otowi formations to act as a hydraulic barrier. 

2. Four borings, or the number defined in the Department-approved MDA AB and Areas 1, 3, 
4, 11, and 12 supplemental Investigation Work Plan, shall be advanced a maximum distance 
of 25 ft from the perimeter of each of the experimental shaft areas at Areas 1, 3, and 4. Each 
boring shall be installed to depths of 50 ft below the deepest shaft. 

3. Two borings, or the number defined in the Department-approved MDA AB and Areas 1, 3, 
4, 11, and 12 supplemental Investigation Work Plan, shall be advanced at the Small Shot 
Area at Area 11. One boring shall intersect stratigraphic Unit 5 of the Tshirege Member of 
the Bandelier Tuff (surge bed) that occurs at a depth of 60 to 80 ft below the ground surface. 
The other boring shall be installed to a minimum depth of 35 ft. 

4. Vapor samples shall be collected from each boring advanced at the Small Shot Area at Area 
11 and analyzed for VOCs. If contaminants are detected the Respondents shall install a 
vapor monitoring well in each boring. 

5. Four borings, or the number defined in the Department-approved MDA AB and Areas 1, 3, 
4, 11, and 12 supplemental Investigation Work Plan, shall be advanced at the Area 11 leach 
field in accordance with the requirements of Section IX of this Consent Order. The 
Respondents shall collect samples continuously in each borehole during drilling. 

6. The former locations of sumps or drains associated with the radiochemistry building at Area 
11 shall be located. If located, discrete samples shall be collected from directly below the 
base elevation of the structure and ten ft below the base elevation of the structure in the 
native soil. 

7. Five borings, or the number defined in the Department-approved MDA AB and Areas 1, 3, 
4, 11, and 12 supplemental Investigation Work Plan, shall be advanced within the footprint 
of the radiochemistry building at Area 11 to a depth of ten ft and in accordance with the 
requirements of Section IX of this Consent Order. 

8. Surface samples shall be collected (0 to 12 inches) on a 25-ft center grid pattern, or as 
defined in the Department-approved MDA AB and Areas 1, 3, 4, 11, and 12 supplemental 
Investigation Work Plan, over the Area 11 small shot area and radiochemistry building 
footprint. 
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9. Two borings, or the number defined in the Department-approved MDA AB and Areas 1, 3, 
4, 11, and 12 supplemental Investigation Work Plan, shall be advanced at Area 12. One 
boring shall be installed within ten ft from the Bottle House building. Each boring shall be 
advanced to depths of 5 0 ft below the base of the deepest shaft. One boring shall be installed 
beneath the location of the former Cable Test Pull facility to an approximate depth of 25 ft. 

10. Surface samples shall be collected (0 to 12 inches) at Area 12 on a grid pattern approved by 
the Department. 

11. Vapor samples shall be collected from each boring installed at the Bottle House at Area 12 
and analyzed for voes. 

12. Vapor monitoring wells shall be installed in borings if vapor-phase contamination is detected 
during drilling activities. 

13. A monitoring well shall be installed if groundwater (perched or regional) is encountered 
during drilling activities or if geophysical results indicate possible zones of saturation. The 
wells shall be constructed in accordance with Section X of this Consent Order. 

14. All borings not completed as vapor or groundwater monitoring wells shall be properly 
plugged and abandoned. Documentation of proper well abandonment shall be submitted to 
the Department as an appendix to the investigation report. 

15. The Department must approve all borehole locations prior to the start of drilling activities. 

16. The borings shall be advanced using hollow-stem auger drilling methods, where practicable, 
or other drilling methods approved by the Department. 

17. The borings shall be advanced a minimum of 20 ft, or the depth defined in the Department
approved supplemental work plan, below the deepest detected soil, rock, vapor, or 
groundwater contamination as detected by field screening or during previous investigations. 

18. Selected boreholes, as specified in the Department-approved supplemental work plan, shall 
be characterized using geophysical logging techniques approved by the Department prior to 
data collection. At the Small Shot Area at Area 11, the deep borehole shall be characterized 
using geophysical logging techniques approved by the Department. 

IV.C.4.c.iv Technical Area 49 Soil and Rock Sampling 

Pursuant to Section IV.C.4.c.i and the procedures in Section III.M of this Consent Order, the 
Respondents shall submit to the Department for review and written approval a supplemental work 
plan for completing soil and rock sampling during subsurface drilling explorations at MDA AB and 
Areas 1, 3, 4, 11, and 12. The samples shall be collected and analyzed in accordance with Section 
IX.B of this Consent Order. Implementation of the supplemental work plan shall meet the following 
requirements, subject to the procedures in process of Section III.M of this Consent Order: 

At MDA AB and Areas 1, 3, and 4, soil samples shall be collected in each boring at ten-ft intervals. 
At Area 11 and Area 12, soil samples shall be collected in each boring at five-ft intervals. 
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1. Samples shall be collected and screened in accordance with the methods specified in Section 
IX.B of this Consent Order. 

2. At MDA AB and Areas 1, 3, and 4, one core sample collected from each boring shall be 
collected and submitted for laboratory permeability testing. At Area 11, cores shall be 
obtained from selected borings, if deemed appropriate and at depths approved by the 
Department. Permeability testing shall be performed in accordance with Section IX.B of this 
Consent Order. 

3. Field screening and laboratory sample selection shall be biased toward evidence of 
contamination, lithologic contacts, fractures, fracture fill material, surge beds, and other 
higher permeability units identified during investigation activities. The samples shall be 
collected and screened in accordance with the methods described in Section IX.B of this 
Consent Order. 

4. Soil and rock samples shall be obtained from the intervals described in Paragraph 1 above 
and from the bedrock at the base elevation of each shaft or pit. A sample also shall be 
obtained from the maximum depth of each boring. 

5. At MDA AB and Areas 1, 3, and 4, four samples shall be selected from each boring for 
submittal to a laboratory for analysis of explosive compounds, perchlorate, TAL metals, and 
cyanide. The sample exhibiting the highest field screening detection; the sample obtained 
from the maximum depth in each boring that displays field screening evidence of 
contamination; the sample located at the base of any pit, shaft, tank, or other structure; and 
the sample obtained from the maximum boring depth shall be submitted for laboratory 
analysis. 

6. At Area 11, two samples shall be selected from each boring for laboratory analysis of 
explosive compounds, perchlorate, TAL metals, cyanide, VOCs, and SVOCs. At all 
locations, the sample exhibiting the highest field screening detection; the sample obtained 
from the maximum depth in each boring that displays field screening evidence of 
contamination; the sample located at the base of any pit, shaft, tank, or other structure; and 
the sample from the total boring depth shall be submitted for laboratory analysis. 

7. At the Bottle House at Area 12, two samples shall be selected from the borings for submittal 
to a laboratory for analysis of explosive compounds, perchlorate, TAL metals, cyanide, 
VOCs, and SVOCs. Two samples shall be selected from the boring located at the Cable Test 
Pull Facility for submittal to a laboratory for analysis of VOCs, SVOCs, and diesel and oil 
range organics. The sample exhibiting the highest field screening detection; the sample 
obtained from the maximum depth in each boring that displays field screening evidence of 
contamination; the sample located immediately below the base elevation of any shaft, pit, 
tank, or other structure; and the sample obtained from the maximum boring depth shall be 
submitted for laboratory analysis. 
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IV.C.4.c.v Technical Area 49 Vapor Monitoring 

Pursuant to Section IV.C.4.c.i and the procedures in Section III.M of this Consent Order, the 
Respondents shall submit to the Department for review and written approval a supplemental work 
plan to determine if vapor-phase contamination is present beneath MDA AB and Areas 1, 3, 4, and 
12. Implementation of the approved supplemental work plan shall meet the following requirements, 
subject to the procedures in Section III.M of this Consent Order. If vapor-phase contamination is 
detected, the Respondents shall install vapor-monitoring wells in the borings and conduct vapor 
monitoring and sampling as outlined in Section IX.B. In addition, the Respondents shall submit a 
vapor monitoring and sampling plan for approval by the Department prior to well construction. If 
vapor-phase contamination is detected, the Respondents shall collect vapor samples from discrete 
zones in each vapor monitoring well or boring at depths approved by the Department. These data 
will be used to evaluate the need for additional monitoring and investigation. 

In addition, the Respondents shall continue the moisture monitoring and reporting at MDA AB, as 
required by the Respondents' Stabilization Plan for Installing Best Management Practices at 
Potential Release Sites 49-001 (b, c, d, and g), dated June 1998 or other approved monitoring plan. 

IV.C.4.c.vi Technical Area 49 Intermediate Groundwater Well Installation 

Pursuant to Section IV.C.4.c.i and the procedures in Section IIl.M of this Consent Order, the 
Respondents shall submit to the Department for review and written approval a supplemental work 
plan for the installation of one groundwater monitoring well that intersects intermediate perched 
groundwater, if such groundwater is present beneath the site. Implementation of the approved 
supplemental work plan shall meet the following requirements, subject to the procedures in Section 
IIl.M of this Consent Order. This well shall be installed within the boundaries of TA-49 and 
downgradient from MDA AB (SWMUs 49-00l(b-d, g) at a location approved by the Department. 
Respondents may use data collected during installation of borehole 49-2901 to address the 
requirements of this section (IV.C.4c.vi). The Respondents shall include information relating to 
borehole #49-2901 in the supplemental work plan to be submitted to the Department. 

IV.C.4.c.vii Technical Area 49 Regional Groundwater Well Installation 

Pursuant to Section IV.C.4.c.i and the procedures in Section III.M of this Consent Order, the 
Respondents shall submit to the Department for review and written approval a supplemental work 
plan for the installation of a regional aquifer well at TA-49, downgradient from MDA AB, in 
accordance with the schedule set forth in Section XII of this Consent Order. Implementation of the 
approved supplemental work plan shall meet the following requirement, subject to the procedures in 
Section III.M of this Consent Order. 

1. Install one monitoring well that intersects the regional aquifer downgradient of TA-49. 

Respondents may address this requirement through the installation of Regional well R-30. 
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IV.C.4.c.viii Technical Area 49 Groundwater Monitoring 

The Respondents shall monitor and sample all wells associated with MDA AB containing alluvial, 
intermediate, and regional groundwater in accordance with the Interim Plan approved by the 
Department under Section IV.A.3.b that meets the requirements listed below, subject to the 
procedures in Section III.M of this Consent Order. Such monitoring and sampling shall also be 
conducted in accordance with Section IX of this Consent Order. Based on the results of the 
investigations and after completing the installation of all additional monitoring wells in the Water 
Canyon/Ca:fion de Valle and Ancho Canyons watersheds as described in Section IV.Band subject to 
the procedures in Section III.M of this Consent Order, the Respondents shall submit to the 
Department for review and written approval watershed-specific long-term groundwater monitoring 
plans for Water Canyon/Cafion de Valle and Ancho Canyons. Upon Department approval of the 
long-term monitoring plans for the Water Canyon/Canon de Valle and Ancho Canyon watersheds, 
the requirements of the long-term monitoring plan shall apply and shall supersede the requirements 
of the Water Canyon/Canon de Valle and Ancho Canyon watersheds sections of the Interim Plan. 

1. Groundwater samples shall be collected from each saturated zone intersecting the alluvial 
aquifer from wells Beta Hole, WC0-1, WC0-2, WC0-3, and all alluvial wells installed in 
the future. 

2. Groundwater samples shall be collected from each zone intersecting the intermediate 
perched water from well CdV-37-2 and all intermediate wells installed in the future. 

3. Groundwater samples shall be collected from each saturated zone intersecting the regional 
aquifer wells CdV-37-2, DT-5A, DT-9, DT-10, and all regional wells installed in the future. 

4. Samples shall be submitted to a laboratory for analysis of general chemistry parameters as 
described in Section IX of this document and for VOCs, SVOCs, HE compounds, 
perchlorate, TAL metals, cyanide, and for other analytes specified by the Department. 

5. A groundwater monitoring and sampling work plan shall be submitted to the Department for 
approval prior to implementation of the groundwater sampling program at MDA AB. 

The groundwater monitoring requirements outlined in this section (IV.C.4.c.viii) shall be used to 
capture all other current groundwater monitoring requirements in this Consent Order for T A-49 
(Areas 1, 3, 4, 11, and 12). 

IV.C.4.c.ix Technical Area 49 Investigation Report 

The Respondents shall submit to the Department for review and written approval an investigation 
report that presents the results of the field activities, summarizes the data collected, and presents the 
recommendations and conclusions for MDA AB and Areas 1, 3, 4, 11, and 12. The investigation 
report shall be prepared in accordance with Section XI of this Consent Order and submitted by the 
date specified in Section XII of this Consent Order. 

Based on the results of the investigations conducted at TA-49, and after completing the installation 
of all additional monitoring wells in the Water Canyon/Cafion de Valle and Ancho Canyons 
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watersheds as described in Section IV.B and subject to the procedures in Section III.M of this 
Consent Order, the Respondents shall submit to the Department for review and written approval 
watershed-specific long-term groundwater monitoring plans for Water Canyon/Cafion de Valle and 
Ancho Canyons. Upon Department approval of the long-term monitoring plans for the Water 
Canyon/Cafion de Valle and Ancho Canyon watersheds, the requirements of the long-term 
monitoring plan shall apply and shall supersede the requirements of the Water Canyon/Cafion de 
Valle and Ancho Canyon watersheds sections of the Interim Plan. 

IV.C.5 Technical Area 10 

IV.C.5.a Background 

Former TA-10, also known as the Bayo Canyon site, is located in Bayo Canyon adjacent to the 
western boundary of TA-7 4 and approximately four miles west of the intersection of Ba yo and Los 
Alamos Canyons. Bayo Canyon is situated between Otowi and Kwage Mesas and is a tributary of 
Los Alamos Canyon. The Respondents conducted open-detonation explosive tests and 
radiochemical operations related to the development of nuclear weapons at the Ba yo Canyon site 
from 1943 to 1961. Radiochemical operations were conducted at the TA-10 Radiochemistry 
Laboratory (Lab), Building TA-10-1. Radiation sources for blast diagnostics were prepared at the 
Lab. The explosive detonation work dispersed uranium isotopes, lanthanum, and strontium-90 
outward from shot pads up to 350 to 650 ft away via aerosols and solid debris. Radionuclides are 
not addressed under this Consent Order. Liquid wastes from the storage tanks were periodically 
discharged to the Bayo Canyon stream channel. Groundwater monitoring has not been conducted at 
this site. 

Pursuant to the RFI Work Plan for Operable Unit 1079, approved by EPA on March 15, 1993, 
Respondents conducted an investigation of SWMUs 10-002(a-b ), 10-003(a-o ), 10-004(b ), 10-005, 
and 10-007 at TA-10. The Respondents documented the results of the investigation ofreleases of 
hazardous wastes and hazardous constituents at these SWMUs in the RFI Report for TA-10: PRSs 
10-002(a,b ), 10-003( a,b,c,d,e,f,g,h,i,j,k,l,m,n,o ), 10-004(a,b ), 10-005, 10-007 submitted to the 
Department on April 18, 1996. This RFI report recommended no further action for SWMUs 10-
002(a-b ), 10-003(a-o), 10-004(b), 10-005, and 10-007. Additional investigations required at any 
SWMUs or AOCs at TA-10 will be addressed in the Bayo Canyon Aggregate Area Work Plan 
required under Section XII of this Consent Order. The work plan shall be prepared in accordance 
with Sections IX and XI.B of this Consent Order, and shall be submitted by the date specified in 
Section XII of this Consent Order. The work shall meet the requirements of this section (IV.C.5.c), 
and follow the procedures in Section III.M of this Consent Order. 

IV.C.5.b Historical Investigation 

The Respondents shall conduct an investigation of contaminants that may have been discharged or 
released at SWMUs and AOCs atTA-10 during historical operations at the Facility. The 
investigation shall include a review of existing data and other information acquired during previous 
investigations. In conducting the investigation, the Respondents shall review and confirm the 
construction details and historical use of all existing and demolished former TA-10 buildings and 
other structures; pits, shafts, trenches, landfills, surface impoundments, and other SWMUs; 
wastewater treatment, conveyance, and disposal systems; subsurface utility corridors; and other 
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possible sources of discharges or releases of contaminants. The Respondents shall also review all 
investigation borings, excavations, sampling events, and other sources of information on 
contamination. The Respondents shall submit to the Department a historical investigation report for 
SWMUs and AOCs at TA-10, which shall be submitted separately and in conjunction with the 
Investigation Work Plan under Section IV.C.5.c.i. The report shall contain the following 
information: 

1. A list of all past or present SWMUs, AOCs, pit, leachfield, and other sites in or bordering the 
Bayo Canyon site that may have contributed contaminants to the canyon drainages. 

2. A list of all past or present discharge locations that may have contributed contaminants to the 
canyon drainages. 

3. A description of the location, construction details, operational history, and present status of 
each such SWMU, AOC, pit, leachfield, and other site listed under Paragraph 1 and each 
discharge location listed under Paragraph 2. The Respondents shall depict all such locations 
in one or more figures. 

4. A description of the known disposal history of each SWMU, AOC, pit, leachfield, and other 
site listed under Paragraph 1 and each discharge location listed under Paragraph 2. This 
description shall include all known and suspected material disposed, discharged, or released; 
the volume of each discharge or release; the flow rate of each discharge or release; and the 
contaminants present in each discharge or release. The Respondents shall report whether the 
disposal history is incomplete or unknown. 

5. A description of each previous investigation of the sources, extent, or characteristics of 
contamination at the Bayo Canyon site, regardless of whether or not such investigation was 
completed. 

6. A summary of any results and conclusions of each previous investigation described in 
Paragraph 5, including the known or suspected dates of waste disposal, including the known 
or suspected dates of each release of contamination, and the circumstances related to the 
release of contamination. 

7. A description of the location, construction details, history, and present status of each 
investigation well and boring associated with the SWMUs and AOCs at TA-10. A 
description of the location, history, dimensions, and present status of each excavation 
associated with investigations of SWMUs and AOCs at TA-10 shall also be included. The 
Respondents shall depict all such locations in one or more figures. A site map encompassing 
the entire TA and pertinent regional investigation locations shall be included in the 
description. 

8. A description of the sample collection methods and the types of field and laboratory analyses 
performed on each medium during the previous investigations. 

9. Tables summarizing the data collected from each investigation well, boring, and excavation. 
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The results shall present only analyte detections and data quality exceptions reported by the 
analytical laboratory that may mask analytes. 

10. A summary of data quality, including exceptions and interpretations. 

11. A summary of all contradictory investigation results and the rationale for acceptance or 
rejection of selected investigation results. 

12. A list of general chemistry and metals background concentrations and documentation of the 
methods used for establishing the background values. 

The summaries shall include references to historical documents within the summary text citing the 
document title, page number, and table or figure number. The full reference citations shall be 
presented as a separate section in each summary document using the standard USGS format for 
reference citations. The Respondents shall provide complete data and information, to the extent it is 
available, and shall identify the need for any additional data at each SWMU and AOC. The 
Department shall evaluate the information and request changes as necessary. The Respondents shall 
submit new or updated information to the Department as soon as it becomes available. 

IV.C.5.c Technical Area 10 Investigation 

IV.C.5.c.i Technical Area 10 Investigation Work Plan 

The Respondents shall submit to the Department for review and written approval a work plan for the 
investigation of contamination at TA-10. The work plan shall be included as part of the Bayo 
Canyon Aggregate Area Work Plan. The work plan shall be prepared in accordance with Sections 
IX and XI.B of this Consent Order, and shall be submitted by the date specified in Section XII of 
this Consent Order. Implementation of the approved work shall meet the requirements of this 
section (IV .C.5 .c ), subject to the procedures in Section III.M of this Consent Order. The work plan 
shall address investigations of the disposal units; migration pathways and the connections to 
potential receptors including groundwater; and the nature and extent of contamination in soil, rock, 
sediments, groundwater (where present), and soil vapor at TA-10. Upon Department approval, the 
Respondents shall implement the work plan. 

IV.C.5.c.ii Technical Area 10 Survey of Disposal Units 

The Respondents shall conduct a survey of the disposal units at T A-10. The Respondents shall 
determine the dimensions and total depth of each disposal shaft, pit, and other unit into which 
contaminants were disposed, and the base profile, topography, low elevation point, and down-slope 
end of the base of each disposal shaft, pit, and other unit into which waste was disposed. 

The dimensions and base elevations of each pit, shaft, and other unit shall be determined using as
built construction drawings and boring logs. If unavailable, ground penetrating radar, magnetic 
surveys, or other methods shall be used. The survey shall be completed prior to implementation of 
the drilling explorations under Section IV.C.5.c.iii. 
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IV.C.5.c.iii Technical Area 10 Drilling Explorations 

The Respondents shall submit to the Department for review and approval a work plan that meets 
requirements listed below and Section IX.B for completing subsurface explorations at TA-10. The 
work shall be conducted in accordance with Section IX.B. Implementation of the approved work 
plan shall meet the following requirements, subject to the procedures of Section III.M of this 
Consent Order: 

1. The type and concentrations of contaminants present at, and off site from, each SWMU 
and/or AOC; and 

2. The presence of subsurface moisture and the extent of any zones of saturation in the canyon 
alluvium or bedrock above the regional aquifer. 

Prior to the implementation of drilling explorations, the Respondents shall determine the locations, 
dimensions, remaining structures, and total depths of facility-related features at each SWMU and 
AOC, and the types of contaminants released from each SWMU and AOC. The dimensions and 
base elevations of each unit shall be determined using as-built construction drawings and boring 
logs. If unavailable, ground penetrating radar, magnetic surveys or other methods shall be used. 

The characterization shall be completed utilizing data acquired from samples, drill cuttings, cores, 
and down-hole geophysical data. The subsurface conditions shall be characterized by evaluating 
samples of soil, rock, sediments, and groundwater (where present) for field screening and laboratory 
chemical analysis. The methods and locations for collecting data shall be approved by the 
Department prior to data collection. The following are requirements for completing subsurface 
explorations: 

1. The exact location of former SWMU 10-002(b) shall be identified and a minimum of ten 
borings shall be advanced to depths of 25 ft bgs in the vicinity of the former disposal pit. 

2. Ten borings shall be advanced to depths of 30 ft bgs in the vicinity of the leach field 
[formerly SWMU 10-003(n)]. 

3. The presence or absence of drain lines at former S WMU 10-004(b) shall be determined. If 
present, the drain lines shall be removed, and samples shall be collected from the excavation 
at 20-ft intervals for field screening and laboratory analyses. If the drain line is not 
excavated, borings shall be advanced at 25-ft intervals along the entire length of the drain 
line to depths of five ft below the base of the drain line trench. 

4. The drilling activities shall be conducted in accordance with Section X of this Consent 
Order. 

5. The boring locations shall be approved by the Department prior to the start of drilling 
activities. The borings shall be advanced using hollow-stem auger drilling methods, where 
practicable, or other drilling methods approved by the Department. 
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6. Two borings shall be advanced to first water to evaluate for fractures in rock beneath the 
alluvium and the presence of perched groundwater at depth beneath the site. 

IV.C.5.c.iv Technical Area 10 Soil and Rock Sampling 

The Respondents shall submit to the Department for review and approval a work plan for completing 
soil and rock sampling during subsurface drilling explorations at TA-10. The work shall be 
conducted in accordance with Section IX.B. Implementation of the work plan shall meet the 
following requirements, subject to the procedures of Section 111.M of this Consent Order: 

1. Soil and rock samples shall be obtained from each boring at five-ft intervals and from the 
native material directly below the base of each SWMU or AOC structure or excavation. A 
sample also shall be obtained at the maximum depth of each boring. 

2. The samples shall be collected and screened in accordance with the methods described in 
Section IX.B of this Consent Order. 

3. Two cores, or the number specified in the Department-approved work plan, shall be obtained 
from selected borings, at depths approved by the Department, for permeability testing in 
accordance with Section IX.B of this Consent Order. 

4. Two samples, or the number specified in the Department-approved work plan, shall be 
selected from each boring for submittal to a laboratory for analysis of VOCs, SVOCs, 
explosive compounds, perchlorate, TAL metals, and cyanide. 

5. The sample displaying the greatest field screening evidence ofVOC concentrations shall be 
selected for submittal to the analytical laboratory for chemical analysis listed in Paragraph 4 
above. 

6. If field screening evidence of contamination is not observed in a boring, the sample obtained 
from the native material located directly below the limits of the original construction 
excavation shall be submitted for the chemical analyses listed in Paragraph 4 above. 

7. The sample obtained from the maximum depth of each boring also shall be submitted to an 
analytical laboratory for the analyses listed in Paragraph 4 above. 

8. All borings not completed as monitoring wells shall be properly plugged and abandoned in 
accordance with Section X.D of this Consent Order. The Respondents shall provide a status 
report describing the details of borehole abandonment to the Department as an appendix to 
the investigation report. 

9. Evaluate the need for removal of the landfill material at SWMU 10-007 for disposal at an 
approved landfill. Collect samples from the limits of the excavation at locations specified by 
the Department. 
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IV.C.5.c.v Technical Area 10 Groundwater Well Installation 

The Respondents shall submit to the Department for review and approval a work plan for 
groundwater well installation at TA-10. The work shall be conducted in accordance with Section 
IX.B. Implementation of the approved work plan shall meet the following requirements, subject to 
the procedures of Section III.M of this Consent Order: 

1. Two borings shall be advanced to depths intersecting the first significant presence of 
intermediate zone perched groundwater downgradient of the former liquid waste treatment 
facility at locations approved by the Department. The respondents shall construct 
monitoring wells in the borings in accordance with Section X of this Consent Order if 
groundwater is observed in zones above the regional aquifer. 

2. One well shall be installed intersecting the regional aquifer at a location approved by the 
Department. 

3. Core and groundwater samples shall be collected from the boring prior to well construction. 
The core samples shall be collected to evaluate hydraulic parameters, Kct, and for potential 
contaminants. 

The Department may impose specific conditions for well construction or require the drilling of 
additional borings that intersect the intermediate perched zones or regional aquifer based on the 
sampling and/or geophysical logging results. 

IV.C.5.c.vi Technical Area 10 Groundwater Monitoring 

The Respondents shall monitor and sample all wells specified below contammg alluvial, 
intermediate, and regional groundwater in accordance with the Interim Plan approved by the 
Department under Section IV.A.3.b that meets the requirements listed below, subject to the 
procedures in Section III.M of this Consent Order. Such monitoring and sampling shall also be 
conducted in accordance with Section IX of this Consent Order. After completing the installation of 
all additional monitoring wells in the Los Alamos Canyon watershed as described in Section IV.B 
and subject to the procedures in Section III.M of this Consent Order, the Respondents shall submit to 
the Department for review and written approval a watershed-specific long-term groundwater 
monitoring plan for Los Alamos Canyon. Upon Department approval of the long-term monitoring 
plan for the Los Alamos Canyon watershed, the requirements of the long-term monitoring plan shall 
apply and shall supersede the requirements of the Los Alamos Canyon watershed section of the 
Interim Plan. 

1. Groundwater samples shall be collected from each saturated zone intersecting the newly
installed monitoring wells. 

2. Groundwater samples shall be submitted to a laboratory for analysis of general chemistry 
parameters as described in Section IX.B of this Consent Order, perchlorate, TAL metals, 
cyanide, VOCs, SVOCs, and for other analytes specified by the Department. 
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The Respondents shall complete the work at T A-10 in accordance with the schedule provided in 
Section XII of this Consent Order. The Respondents shall report results from the monitoring and 
sampling plan in accordance with the requirements outlined in Section XI of this Consent Order. 

IV.C.5.c.vii Technical Area I 0 Investigation Report 

The Respondents shall submit to the Department for approval an investigation report that presents 
the results of the field activities, summarizes the data collected, and presents the recommendations 
and conclusions for SWMUs and AOCs at TA-10. The investigation report shall be prepared in 
accordance with Section XI.C of this Consent Order and submitted by the date specified in Section 
XII of this Consent Order. 

Based on the results of the investigations conducted at TA-I 0, and after completing the installation 
of all additional monitoring wells in the Los Alamos Canyon watershed as described in Section IV.B 
and subject to the procedures in Section III.M of this Consent Order, the Respondents shall submit to 
the Department for review and written approval a watershed-specific long-term groundwater 
monitoring plan for Los Alamos Canyon. Upon Department approval of the long-term monitoring 
plan for the Los Alamos Canyon watershed, the requirements of the long-term monitoring plan shall 
apply and shall supersede the requirements of the Los Alamos Canyon watershed section of the 
Interim Plan. 

Page 139 March 1, 2005 



NMEDILANL Order on Consent 

V. INVESTIGATION FOR OTHER SWMUS AND AOCS 

V.A INTRODUCTION 

This section (V) sets forth requirements for the investigation of all SWMUs and AOCs that are not 
addressed in Sections IV and VI of this Consent Order, including any additional SWMUs or AOCs 
discovered after the effective date of this Consent Order. 

V.B AGGREGATE AREAS 

Within 180 days of the effective date of this Consent Order, the Respondents shall submit to the 
Department a list identifying all Aggregate Areas. That list shall also identify all SWMUs and 
AOCs located within each Aggregate Area, including those listed in the Facility Operating Permit 
(the Aggregate Area list). The Respondents shall also submit maps depicting all current and former 
TAs, SWMUs, and AOCs. 

v.c NEWLY IDENTIFIED SWMUS AND AOCS 

Within fifteen (15) days after the discovery of any newly identified SWMU or AOC, the Respondents 
shall notify the Department in writing of such discovery. The notification shall include, at a minimum, 
the location of the SWMU or AOC and all available information pertaining to the nature of any release 
of contaminants from the SWMU or AOC, including the contaminants released, the magnitude of the 
release, and the media affected by the release. 

Within ninety (90) days after submitting such notification, the Respondents shall submit to the 
Department for review and written approval a SWMU Assessment Report (SAR) for each newly 
identified SWMU or AOC. The SAR shall include the following information, to the extent available: 

1. Location of each unit on a topographic map of appropriate scale; 

2. Type and function of each unit; 

3. General dimensions, capacities, and structural description of each unit (including any available 
plans/drawings); 

4. Dates of operation for each unit; 

5. Identification of all wastes that have been managed at or in each unit, to the extent available. 
Include any available data on hazardous constituents in the wastes; and 

6. All available information pertaining to any release of contaminants from each unit, including 
groundwater data, soil analyses, air sampling or monitoring data, and surface water data. 

Based on the results of the SAR, the Department will determine the need for further investigations at 
the SWMUs or AOCs identified in the SAR, including the need for an investigation report under 
Section V.E.3. 
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To the extent a new SWMU or AOC is identified pursuant to this section (V.C), Respondents shall 
provide the Department with updates to those portions of the Aggregate Area list, identified in 
Section V.B, that are affected by the newly identified SWMU or AOC within 120 days of discovery. 

V.D NEWLY DISCOVERED RELEASES FROM SWMUS OR AOCS 

Within fifteen ( 15) days after the discovery of any previously unknown release of a contaminant from a 
SWMU or AOC, the Respondents shall notify the Department in writing of such discovery. The 
Department will determine whether further investigation of the release of contaminants is needed, 
including the need for an investigation report under Section V.E.3. 

V.E SITE INVESTIGATIONS 

V.E.1 Investigation Work Plan 

The Department may determine that further investigation is needed at any of the SWMUs or AOCs 
on the Aggregate Area list identified in Section V.B of this Consent Order. If the Department makes 
such a determination, it will notify the Respondents in writing. The Respondents shall submit to the 
Department for review and written approval an investigation work plan or plans for those SWMUs 
and AOCs needing further investigation to the extent those SWMUs and AOCs are not otherwise 
addressed in the Aggregate Area-specific work plans required by Section V.H of this Consent Order. 
An individual work plan may cover several SWMUs or AOCs within an Aggregate Area. The work 

plans shall be prepared in accordance with Section XI.B of this Consent Order and shall be 
submitted by the date specified in the Department's written notification. Additional characterization 
required by the Department that is not already covered in an approved work plan, or that is not 
addressed during implementation of field activities conducted under an existing approved work plan, 
shall be proposed in a supplemental work plan submitted to the Department for approval in 
accordance with Section III.M. The supplemental work plan shall be prepared in accordance with 
Section XI.B of this Consent Order and may reference the applicable approved investigation work 
plan and corresponding investigation report for background information. 

V.E.2 Site Investigation 

The Respondents shall perform the site investigations in accordance with the approved investigation 
work plan or supplemental work plan. The Respondents shall notify the Department a minimum of 
fifteen (15) days prior to the commencement of any field activity under the approved investigation or 
supplemental work plan. 

V.E.3 Investigation Report 

The Respondents shall submit to the Department for review and written approval an investigation 
report that presents the results of field activities, summarizes the data collected, and presents the 
recommendations and conclusions of the investigation. An individual report may cover several 
SWMUs or AOCs within an Aggregate Area. The reports shall be prepared in accordance with 
Section XI.C of this Consent Order and shall be submitted by the date specified in the approved 
investigation or supplemental work plan. 
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V.F CORRECTIVE ACTION 

V.F.l Corrective Measures Evaluation 

The Department will notify the Respondents in writing if the Department determines that a corrective 
measures evaluation is required for a SWMU(s) or AOC(s) on the Aggregate Area list described in 
Section V.B. of this Consent Order. Following such written notification, the Respondents shall submit 
to the Department, by the date specified in the written notification, a corrective measures evaluation 
report, in compliance with the requirements of Section VII of this Consent Order. 

V.G INTERIM MEASURES 

Interim Measures shall be conducted, where the Respondents identify the need or where required by 
the Department, at SWMUs and AOCs in accordance with Section VII of this Consent Order. 

V.H AGGREGATE REQUIREMENTS 

The Respondents shall submit a work plan to the Department for review and written approval to 
investigate each Aggregate Area in accordance with the schedule provided in Section XII of this 
Consent Order. These Aggregate Area Work Plans shall not include duplicative requirements 
contained in this Consent Order for SWMUs, AOCs, or Aggregate Areas specifically addressed in 
Sections IV or VI of this Consent Order. The work plans shall be prepared in accordance with 
Section XI.B of this Consent Order. Upon review of the work plans, the Department will determine 
the submittal dates for the aggregate area-specific investigation reports. The Respondents shall 
follow the protocol for site investigation, monitoring, and reporting established in this Consent 
Order. 
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VI. ON-GOING INVESTIGATIONS 

VI.A INTRODUCTION 

This section (VI) provides for both the continuing investigation of several MDAs, SWMUs, and 
AOCs, and for the implementation of corrective measures at some of these sites. Additional 
investigations or corrective measures at any of these sites may be required. The results of 
investigations performed pursuant to LANL' s Hazardous Waste Facility Permit may be used to 
satisfy the requirements of this section. 

VI.B SWMU 3-0lO(A) 

VI.BJ Background 

SWMU 3-0lO(a) is located at TA-3. The SWMU was used for the disposal of vacuum oil from the 
pump repair area at Building TA-3-30. The disposal site was used between 1950 and 1957. It was 
approximately 40 ft long by 15 ft wide and is located on a moderately steep hillside on the west side 
of Building TA-3-30. The drainage from the hillside flows into a tributary of Two-Mile Canyon. A 
recreational footpath runs through the tributary west of the site. Phase I RFI sampling conducted in 
1992 and 1993 identified elevated levels of lead, mercury, and total petroleum hydrocarbons in soil 
and sediment. 

Respondents removed contaminated soil in 1994 during a voluntary corrective action. Confirmatory 
samples collected following soil removal revealed the presence ofVOCs in the tuff. Subsequently, 
the Respondents performed a Phase II RFI and found water in boreholes at the site. Groundwater 
was encountered at approximately 23 ft bgs during drilling activities and a well was installed in one 
of the boreholes. Water samples were collected from the well, which showed VOCs above SALs 
and MCLs, and tritium, which is not addressed under this Consent Order. The Respondents also 
collected water samples from a seep located in the tributary. Metals (lead and mercury) were 
detected in several of those water samples. The Respondents have submitted a RFI Report for Field 
Unit 1, SWMU 3-0lO(a), LAUR 94-1485, dated April 28, 1995; and an Addendum to the RFI 
Report, dated October 2000. 

Pursuant to the response to an RSI, approved by the Department on April 1, 2002, Respondents 
conducted geophysical investigations to determine the extent of groundwater contamination, 
groundwater source(s), groundwater flow direction, and will determine any connection between the 
shallow groundwater and deeper zones, and any other contaminant sources. 

VI.B.2 SWMU 3-0lO(a) Continued Investigation 

The Respondents shall continue the investigation of SWMU 3-0lO(a) pursuant to the 
aforementioned RSI response. The investigation shall identify other potential sources of 
groundwater contamination; fully characterize the vertical and lateral extent of groundwater 
contamination; determine the groundwater source and groundwater flow rates; and determine 
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whether there is any connection between the alluvial aquifer and the intermediate or regional 
aquifer. 

The Respondents shall submit to the Department for review and written approval a groundwater 
investigation work plan for SWMU 3-0lO(a) that includes the results of the Respondent's 
geophysical investigation. The work plan shall be prepared in accordance with Section Xl.B of this 
Consent Order, and shall be submitted by the date specified in Section XII of this Consent Order. 
Upon written notice of Department approval, the Respondents shall implement the groundwater 
investigation work plan. Upon Department approval, the work plan shall be incorporated herein by 
reference and become an enforceable part of this Consent Order. 

After completing implementation of the approved plan, the Respondents shall submit to the 
Department for review and written approval a groundwater investigation report that presents the 
results of field activities, summarizes the data collected, and presents recommendations and 
conclusions of the investigation for SWMU 3-01 O(a). The investigation report shall be prepared in 
accordance with Section Xl.C of this Consent Order and shall be submitted by the date specified in 
Section XII of this Consent Order. The report shall be submitted to the Department for review in 
accordance with the procedures in Section III.M of this Consent Order. 

VI.C SWMU 16-003(0) 

VI.C.1 Background 

SWMU 16-003( o ), also known as the "fish ladder", is the former outfall associated with Building 
TA-16-340 at TA-16. Building 16-340 is the largest of approximately five structures that operated 
to produce plastic-bonded explosive powders starting in the early 1950s and lasting until October 
1999 when operations in the building ceased. Between 1951 and 1988, all explosives-contaminated 
wastewater that was discharged was untreated. Beginning in the early 1980s and lasting through 
1998, various methods were employed to reduce VOC concentrations in the effluent. The use of the 
outfall was discontinued and the outfall was plugged on July 20, 1998. 

Contaminants identified at the site are HMX, RDX, TNT, VOCs, SVOCs, barium, and uranium. 
The extent ofVOCs, explosives, uranium (which is not addressed in this Consent Order), and other 
metals contamination in sediments and groundwater is unknown. The Respondents initiated the 
investigation of SWMU 16-003( o) under the RFI Work Plan for Operable Unit 1082, approved 
December 22, 1994, to characterize the vertical and lateral extent of potential sediment and 
groundwater contamination. The Department has not received an investigation report for these 
activities. 

VI.C.2 SWMU 16-003(0) Continued Investigation 

The Respondents shall continue the investigation of SWMU 16-003( o ). The investigation shall fully 
characterize the vertical and lateral extent of sediment and groundwater contamination. 

The Respondents shall submit to the Department for review and written approval an investigation 
work plan for SWMU 16-003( o ). The work plan shall be prepared in accordance with Section Xl.B 
of this Consent Order, and shall be submitted by the date specified in Section XII of this Consent 
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Order. Upon written notice of Department approval, the Respondents shall implement the 
investigation work plan. Upon Department approval, the work plan shall be incorporated herein by 
reference and become an enforceable part of this Consent Order. 

After completing implementation of the approved plan, the Respondents shall submit to the 
Department for review and written approval an investigation report that presents the results of field 
activities, summarizes the data collected, and presents recommendations and conclusions for SWMU 
16-003( o ). The investigation report shall be prepared in accordance with Section Xl.C of this 
Consent Order and shall be submitted by the date specified in Section XII of this Consent Order. 
The report shall be submitted to the Department for review in accordance with the procedures in 
Section III.M of this Consent Order. 

VI.D SWMU 16-00S(A) 

VI.D.1 Background 

SWMU 16-008(a) is an inactive, unlined pond approximately 200 ft in diameter located at TA-16 
and is part of the consolidated SWMU 16-008(a)-99. The pond received liquid waste from the 
sumps and drainlines at process buildings TA-16-89, 90, and 91. The discharge occurred from as 
early as 1949 and lasted into the mid-1950s. At various times during the history of the discharge, 
the waste contained explosives, barium, uranium (which is not addressed in this Consent Order), 
VOCs, and machining oils. Respondents initiated the investigation of SWMU 16-008(a) under the 
RFI Work Plan for Operable Unit 1082, approved by EPA on December 22, 1994. However, the 
Department has not received an investigation report on these activities. 

Several soil and water samples have been collected from within the pond; however, no data has been 
collected from the tuff below the pond floor. The analytical results indicate the presence of some 
metals above their respective SALs. 

VI.D.2 S WMU 16-008( a) Continued Investigation 

The Respondents shall continue the investigation ofSWMU 16-008(a). The investigation shall fully 
characterize the vertical and lateral extent of surface, vadose, and any groundwater contamination. 
The Respondents shall submit to the Department for review and written approval an investigation 
work plan for SWMU 16-008( a). The work plan shall be prepared in accordance with Section XI.B 
of this Consent Order, and shall be submitted by the date specified in Section XII of this Consent 
Order. Upon written notice of Department approval, the Respondents shall implement the 
investigation work plan. Upon Department approval, the work plan shall be incorporated herein by 
reference and become an enforceable part of this Consent Order. 

After completing implementation of the approved plan, the Respondents shall submit to the 
Department for review and written approval an investigation report that presents the results of field 
activities, summarizes the data collected, and presents recommendations and conclusions for SWMU 
16-008(a). The investigation report shall be prepared in accordance with Section Xl.C of this 
Consent Order and shall be submitted by the date specified in Section XII of this Consent Order. 
The report shall be submitted to the Department for review in accordance with the procedures in 
Section III.M of this Consent Order. 
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VI.E SWMU 16-018 (MDA P) AND TA-16-387 

VI.E.1 Background 

SWMU 16-018 (MDA P) is located in TA-16. The SWMUs incorporated into MDA P closure 
activities include the former barium nitrate pile (SWMU 16-016(c)), the TA-16-386 flash pad 
(SWMU 16-0IO(a)), the TA-16-387 flash pad (SWMU 16-0IO(b)), and the septic tank drain field 
and outfall (SWMU 16-006(e)). 

MDA P operated from the early 1950s until 1984 as a disposal site for debris originating from the 
burning of explosives and explosives-contaminated material at TA-16. In 1995, the Respondents 
submitted a closure plan to the Department for MDA P proposing that MDA P be clean closed in 
accordance with 20.4.1.265 NMAC. The Department approved the closure plan for MDA P on 
February 20, 1997 and approved the closure plan for the TA-16-387 Flash Pad on April 28, 2000. 
The Respondents submitted a closure certification report for MDA P and the TA-16-387 flash pad to 
the Department on January 31, 2003. On April 30, 2003, the Department requested that the 
document be reformatted and resubmitted. The Respondents submitted one of four required 
documents that comprise the reformatted closure report to the Department on July 9, 2003. 

VI.E.2 SWMU 16-018 (MDA P) and TA-16-387 Continued Investigation 

The Respondents shall submit to the Department for approval the remaining three documents that 
comprise the closure report for MDA P. The report shall also include the results of the VCA 
activities for SWMU 16-016(c). The Respondents shall also revise the closure report(s) to 
supplement information regarding risk-based clean closure. The revised closure report was 
submitted to the Department for review and approval on November 26, 2003. 

VI.F SWMUS 16-021(C) AND 16-003(K) 

VLF.I Background 

SWMUs 16-021(c) and 16-003(k) consist of the outfall, drainage, and associated sumps and drain 
lines from an active explosives machining building (TA-16-260). TA-16-260 has operated since 
1951 and has processed large quantities of explosives. Machine turnings and explosives wash water 
are routed to the 13 sumps located along the east side of the building. From 1951 to November 
1996, these sumps discharged to the outfall. The sumps remain active, but have been plugged so 
that they no longer discharge to the environment. 

The TA-16-260 drainage runs for approximately 600 ft north from the outfall to its confluence with 
Cafion de Valle. In 1995 the Respondents conducted a Phase I RFI in accordance with the RFI work 
plan approved by the EPA (RFI Work Plan for Operable Unit 1082) on December 22, 1994, pursuant 
to LANL's Hazardous Waste Facility Permit. The RFI Report for TA-16: PRS 16-021(c) and 16-
003(k) was submitted to the Department on September 23, 1996 and approved by the Department on 
January 20, 1998. 

Page146 March 1, 2005 



NMED/LANL Order on Consent 

In 1996 and 1997, the Respondents conducted a Phase II RFI to characterize the site further and 
determine extent of contamination. The Respondents submitted the Phase II RFI Report and a CMS 
Plan to the Department on September 30, 1998. The RFI Report and CMS Plan were approved by 
the Department on September 8, 1999. In 1999, the Respondents began implementing the CMS and 
Phase III RFI. In September 1999, the Respondents submitted an addendum to the CMS Plan and in 
March 2003, Respondents submitted Revision 1 to the CMS addendum to the Department. The 
revision was developed to investigate the intermediate and regional aquifers in the area. The 
Department approved the addendum revision on March 24, 2003. Regional aquifer well CdV-R-15-
3 was installed in 2000 about 1.5 miles east of Building 260. Regional aquifer well CdV-R-37-2 
was installed in 2001 to the southeast of this SWMU. 

In 2000 and 2001, Respondents conducted an interim measure to remove residual contaminated 
sediments in accordance with an Interim Measures Plan submitted to the Department on February 
14, 2000 and approved on April 18, 2002. The Respondents submitted the Interim Measures Report 
to the Department on July 31, 2002, and the Department approved the Report on January 13, 2003. 

The primary contaminants at these SWMUs are RDX, HMX, TNT, and barium. Soil, sediments, the 
alluvial groundwater system, and regional groundwater are contaminated. Also present above 
background levels are cadmium, copper, lead, nickel, vanadium, uranium (which is not addressed in 
this Consent Order), zinc, anthracene, phthalates, major cations such as calcium and magnesium. 
Prior to the implementation of the interim measures in 2000, RDX was detected in the outfall area at 
concentrations as high as 200,000 ppm. Barium concentrations detected in Cafion de Valle 
sediments ranged up to 40,000 ppm and concentrations detected in the soil in the outfall area ranged 
up to 33,000 ppm. The interim measure required excavation to remove the highest concentrations of 
RDX and barium in soil from the former pond area and drainage. After implementation of the 
interim measure, RDX has been detected in Cafion de Valle soils at concentrations less than 50 ppb, 
and RDX has been detected in Cafion de Valle surface water at concentrations greater than 800 ppb. 
Barium concentrations detected in Cafion de Valle surface water range up to seven ppm. 

VI.F.2 SWMUs 16-02l(c) and 16-003(k) Continued Investigation 

The Respondents shall continue to implement the CMS at SWMUs 16-021 ( c) and l 6-003(k), shall 
continue conducting additional investigations to characterize potential intermediate and regional 
groundwater contamination, and shall implement appropriate corrective measures in accordance with 
the approved CMS plan. After completing the approved plan, Respondents shall submit a CMS 
Report for surface water and alluvial groundwater to the Department for review and written 
approval. The CMS Report shall be submitted by the date specified in Section XII of this Consent 
Order. Upon review and written approval of the CMS Report for surface water and alluvial 
groundwater, Respondents shall prepare a Corrective Measures Implementation (CMI) Plan for 
surface water and alluvial groundwater. The CMI Plan shall be submitted to the Department by the 
date specified in Section XII of this Consent Order. Pursuant to the procedures in Section III.M of 
this Consent Order, the Department will provide written notice of approval and the Respondents 
shall implement the CMI Plan. 

The Respondents shall submit to the Department for review and written approval a Phase III RFI 
Report for SWMU 16-021 ( c) that includes a risk assessment as an addendum. This risk assessment 

Page 147 March 1, 2005 



NMED/LANL Order on Consent 

will address the source area and the canyon bottom, but will not include the groundwater pathway. 
The Phase III RFI Report shall be submitted by the date specified in Section XII of this Consent 
Order. 

The Respondents shall submit to the Department for review and written approval an investigation 
report for intermediate and regional groundwater. This investigation report shall be prepared in 
accordance with Section XI.C of this Consent Order and shall be submitted by the date specified in 
Section Xll of this Consent Order. Upon review and written approval of the investigation report for 
intermediate and regional groundwater, the Respondents shall prepare and submit a CMS Report for 
intermediate and regional groundwater to the Department for review and written approval. The 
CMS Report shall be submitted by the date specified in Section XII of this Consent Order. Upon 
review and written approval of the CMS Report for intermediate and regional groundwater, 
Respondents shall prepare a CMI Plan for intermediate and regional groundwater, subject to the 
procedures in Section 111.M of this Consent Order. The CMI Plan shall be submitted to the 
Department by the date specified in Section XII of this Consent Order. Pursuant to the procedures in 
Section 111.M of this Consent Order, the Respondents shall implement the CMI Plan. 

The Respondents shall evaluate corrective measures and implement any selected corrective measures 
in accordance with Section VII.D of this Consent Order to address contamination in soil, sediment, 
surface water and alluvial, intermediate, and regional groundwater. 

VI.G SWMU 21-0ll(K) 

VI.G.l Background 

SWMU 21-01 l(k) was an outfall for treated industrial wastewater from Buildings TA-21-35 and 
TA-21-257, the former industrial wastewater treatment plants at TA-21. The SWMU consists of a 
drain line from two wastewater treatment tanks that discharged to an outfall ditch, which channeled 
wastewater to the canyon rim and down the hillside into DP Canyon. Building TA-21-35 was the 
first wastewater treatment plant at the Facility, which began operation in 1952 and operated until 
1967, when it was replaced by TA-21-257. The treated wastes consisted ofliquids remaining after 
plutonium extraction and processing of radioactive materials for nuclear weapons and space research 
projects. The treatment process mixed raw waste with lime, ferric sulfate, and coagulant agents. 
The discharged wastewater contained both chemical and radioactive constituents, which are not 
addressed under this Consent Order. 

Respondents investigated SWMU 21-011 (k) in 1992 and 1993 under the TA-21 Operable Unit RFI 
Work Plan approved by the EPA pursuant to LANL' s Hazardous Waste Facility Permit on January 
9, 1992. Respondents submitted the results of the investigation to the Department in the 1995 Final 
Draft OU 1106 Addendum to Phase lB, IC Report. 

In 1996 and 1997, Respondents implemented the Interim Action Plan for SWMU 21-011 (k), and 
removed an estimated 3 90 cubic yards of soil. Respondents submitted the Interim Action Report for 
SWMU 21-01 l(k) to the Department on April 10, 1997. In November 2000 and March 2001, an in
situ gamma survey and additional waste characterization sampling were conducted, respectively. 
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The Respondents submitted a VCM Plan to the Department in 2002 and 2003, and began 
implementing the plan in November 2002. The Department approved the plan July 14, 2003. Under 
the plan, the Respondents removed and disposed of additional contaminated soils. 

VI.G.2 SWMU 21-01 l(k) Continued Investigation 

The Respondents shall complete the implementation of the Voluntary Corrective Measures Plan, and 
shall submit to the Department for review and written approval a remedy completion report for 
SWMU 21-011 (k). The remedy completion report was submitted to the Department for review and 
approval on October 31, 2003. 

VI.H TA-35 (MIDDLE MORTANDAD/TEN SITE AGGREGATE AREA) 

Vl.H.1 Background 

TA-35 is located on a finger mesa between Mortandad Canyon and Ten Site Canyon. Releases of 
contaminants from TA-35 have occurred from outfalls, air stack emissions, cooling water, and septic 
system discharges related to weapons research operations. The wastewater treatment facility 
operated from 1951 until 1963 and discharged effluent into Ten Site Canyon. Spills occurred from 
leaks in pipelines, structures, and container storage areas. Documented large volume releases 
include an oil spill at SWMU 35-015(a) and leaks from wastewater storage tanks at SWMU 35-
003( d) that released radioactively contaminated wastewater into Ten Site canyon. Potential 
contaminants associated with the Middle Mortandad/Ten Site aggregate include metals, PCBs, 
VOCs, and radionuclides. Radionuclides are not addressed under this Consent Order. 

On March 29, 2002, Respondents submitted to the Department a SAP integrating most of the Middle 
Mortandad/Ten Site Aggregate Area SWMUS and AOCs into one aggregate for data gathering 
purposes and to prioritize sub-areas of the aggregate for any necessary corrective measures. The 
Department approved the SAP on June 9, 2003. The need for corrective measures will be based on 
the risk to human health and the environment after an evaluation of the Middle Mortandad/Ten Site 
Aggregate Area. 

Vl.H.2 TA-35 Continued Investigation 

The Respondents shall continue the investigation of the Middle Mortandad/Ten Site Aggregate Area 
and, if determined to be necessary by the Department, implement corrective measures selected 
pursuant to Section VII of this Consent Order. 

The Respondents shall submit a supplemental work plan to the Aggregate Area SAP for the Middle 
Mortandad/Ten Site Aggregate Area in accordance with Section Xl.B of this Consent Order for the 
Department's review and written approval. The supplemental work plan shall address investigation 
for the remaining SWMUs and AOCs in the Aggregate Area not addressed in the March 29, 2002 
SAP for the Middle Mortandad/Ten Site Aggregate Area. The supplemental work plan shall be 
submitted by the date specified in Section XII of this Consent Order. 

After completing implementation of the approved SAP and supplemental work plan, the 
Respondents shall submit to the Department for review and written approval an investigation report 
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for the Middle Mortandad/Ten Site Aggregate Area. The report shall be submitted to the 
Department for review in accordance with the procedures in Section III.M of this Consent Order. 
This investigation report shall be prepared in accordance with Section XI.C of this Consent Order 
and shall be submitted by the date specified in Section XII of this Consent Order. 

VI.I T A-49: AREAS, 5, 6, AND 10 

VI.I.I Background 

TA-49 has been used for research, development and testing of military munitions, including non
nuclear components of nuclear weapons, and for general support activities, an open burning 
operation, and surface disposal. It has also been used and continues to be used in part to support 
those activities at adjacent TAs. Area 5 consists of SWMU 49-006 and AOCsC-49-005(b) and C-
49-008(a). SWMU 49-004 and AOC C-49-008(b) is part of Area 6. AOC C-49-002 and SWMU 49-
005(a) are in Area 10. Respondents conducted a Phase I RFI at SWMUs in Areas 5, 6, and 10 in 
1995 pursuant to the RFI Work Plan for Operable Unit 1144 approved by the EPA on April 15, 
1993. Respondents submitted a RFI Report for TA-49: Areas 5, 6, 10, and 11 to the Department on 
August 25, 1997. 

VI.I.2 TA-49, Areas, 5, 6, and 10 Continued Investigation 

The Respondents shall continue the investigation ofTA-49: Areas 5, 6, and 10 to fully characterize 
the vertical and lateral extent of any potential surface and subsurface contamination. Pursuant to the 
procedures in Section III.M, the Respondents shall submit to the Department for review and written 
approval an investigation work plan for TA-49: Areas 5, 6, and 10. The work plan shall be prepared 
in accordance with Section XI.B of this Consent Order, and shall be submitted by the date specified 
in Section XII of this Consent Order. Upon written notice of Department approval, the Respondents 
shall implement the investigation work plan. Upon Department approval, the work plan shall be 
incorporated herein by reference and become an enforceable part of this Consent Order. 

Upon completing implementation of the approved work plan, the Respondents shall submit to the 
Department for review and written approval an investigation report that presents the results of field 
activities, summarizes the data collected, and presents recommendations and conclusions for the 
investigation ofTA-49: Areas 5, 6, and 10. The investigation report shall be prepared in accordance 
with Section XI.C of this Consent Order and shall be submitted by the date specified in Section XII 
of this Consent Order. 

VI.J SWMUS 53-002(A AND B) 

VJ.J.1 Background 

SWMU 53-002(a) is comprised of two impoundments (northeast and northwest) constructed in 
1969, each measuring 210 ft by 210 ft by six ft deep. The impoundments were surface retention 
structures that received sanitary, radioactive and industrial wastewater from various TA-53 facilities. 
After their construction, the impoundments were occasionally filled to capacity and overflow was 

discharged to a drainage channel that flows east into a tributary of Los Alamos Canyon. Liquid 
waste was either pumped to the impoundments through waste lines or brought to the impoundment 
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by truck. SWMU 53-002(b) is a third impoundment (southern) constructed in 1985 measuring 
approximately 305 ft by 148 ft by six ft deep. In 1989 the impoundment became a total retention 
radioactive liquid waste storage impoundment and the northeast and northwest impoundments began 
receiving sanitary wastewater only. All three impoundments are now inactive. The radioactive 
portion of the wastewater is not addressed under this Consent Order. 

A SAP to characterize the sludge in all three impoundments was approved by the Department on 
August 8, 2000 and subsequently implemented by Respondents. The Respondents conducted a 
voluntary corrective action at the southern impoundment in 2000 and at the northern impoundments 
in 2002. The Respondents submitted an Interim Action Plan for the northern impoundments to the 
Department in November 2001, followed by an addendum to the RFI Work Plan and SAP in July 
2002. The Respondents implemented the Plans in 2001 and 2002. The Respondents removed the 
sludge and liners from all three impoundments, collected confirmatory samples beneath the liners of 
each impoundment, and collected characterization samples from the perimeter around each 
impoundment and from drainage channels leading from the southern impoundment. The Department 
has not received a formal report on these activities. 

VI.J.2 SWMUs 53-002(a and b) Continued Investigation 

The Respondents submitted to the Department for review and written approval an investigation 
report that presents the results of field activities, summarizes the data collected, and presents 
recommendations and conclusions for the investigation of SWMUs 53-002(a and b). The 
investigation report shall be prepared in accordance with Section XI.C of this Consent Order and 
was submitted to the Department for review and approval on February 2, 2004. 

VI.K SWMUS 73-00l(A-D) AND 73-004(D) 

VI.K.l Background 

The Airport Landfill is comprised of five SWMUs: a main landfill (73-00l(a)), a waste oil pit (73-
001 (b )), bunker debris pits (73-001 ( c )), a debris disposal area (73-001 ( d)), and a septic system (73-
004( d)). DOE began operation at the main landfill in 1943. Trash was collected from the town site 
and various locations from the Facility and burned on the edge of a hanging valley. Burning 
continued from 1943 until 1965, when Los Alamos County assumed operation of the landfill. The 
County continued to operate the landfill until June 30, 1973. From 1984 to 1986, the western 
portion of the landfill was excavated and moved to the debris disposal pit (73-00l(d)) to allow for 
construction of the existing airport hangers and tie-down areas. The Respondents conducted RFI 
activities at these SWMUs between 1994 and 1997, in accordance with the RFI for Operable Unit 
1071, approved by the EPA on December 14, 1993. The Respondents submitted an RFI Report on 
these SWMUs to the Department on December 1, 1998. The Department agreed with the 
Respondents' request to proceed with a presumptive remedy on December 8, 1999. 

The Respondents will conduct further investigation of the Airport Landfill mesa top area using a 
two-phased approach. The first phase consisted of gathering additional data for assessment of the 
mesa top tract and submitting the results in a Phase I VCM Plan, which the Department 
conditionally approved on April 1, 2003. The Phase I VCM Plan identified additional 
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characterization or investigation required in order to design an appropriate cover for the landfill. 
Landfill cover design will be conducted under Phase II VCM activities. 

The DOE submitted an Interim Measures Plan for removal of debris from drainages associated with 
the Airport Landfill to the Department on June 13, 2003. The Department approved the Plan on July 
23, 2003. The Respondents removed the drainage debris and collected confirmatory samples. 
Results of the drainage debris removal will be detailed in the final IM report and in the final VCM 
report. 

Vl.K.2 SWMUs 73-00l(a-d) and 73-004(d) Continued Investigation 

The Respondents submitted to the Department for review and written approval a Phase II VCM Plan 
for SWMUs 73-00l(a-d) and 73-004(d). The Phase II VCM Plan shall propose a final design and 
address construction of a cover for the SWMUs. The Phase II VCM plan shall be submitted in 
accordance with Section VII.E.2 of this Consent Order and in accordance with the dates specified in 
Section XII of this Consent Order. Upon written notice of approval, the Phase II VCM shall be 
incorporated herein by reference and become an enforceable part of this Consent Order. Upon 
written notice of approval, the Respondents shall implement the Phase II VCM plan in accordance 
with Section VII.D of this Consent Order. 

After completing implementation of the approved IM Plan and the approved VCM Plan, the 
Respondents shall submit to the Department for review and written approval an interim measures 
report in accordance with Section VII.B.6 of this Consent Order and a VCM Completion Report in 
accordance with Section VII.E.6.a of this Consent Order. The VCM completion report shall be 
submitted by the date specified in Section XII of this Consent Order. 

VI.L SWMU 73-002 

VI.L.1 Background 

SWMU 73-002 is the ash pile from a former incinerator at TA-73 and is located adjacent to the Los 
Alamos County Airport. The incinerator was in use for a short period of time to bum documents and 
municipal trash. The incinerator equipment and stack were removed prior to 1973. The ash and 
debris surface disposal area is located on the slope below the canyon rim to the immediate north of 
the former incinerator. RFI activities were conducted at this SWMU in 1996 and 1997 in 
accordance with a RFI work plan approved by the EPA on December 14, 1993. Respondents 
submitted the RFI results to the Department for review and approval in a Phase II SAP in 1997. The 
Department approved the Plan on February 28, 2000. 

VI.L.2 SWMU 73-002 Continued Investigation 

The Respondents shall continue the investigation of SWMU 73-002. The investigation shall fully 
characterize the vertical and lateral extent of contamination and the potential for migration of 
contaminants through fractures. 

The Respondents shall submit to the Department for review and written approval the Pueblo Canyon 
Aggregate Area Work Plan, which will include the investigation requirements for SWMU 73-002. 
The work plan shall be prepared in accordance with Section Xl.B of this Consent Order, and shall be 
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submitted by the date specified in Section XII of this Consent Order. Upon notice of written 
approval, the Respondents shall implement the approved work plan. Upon Department approval, the 
work plan shall be incorporated herein by reference and become an enforceable part of this Order. 

After completing implementation of the approved work plan, the Respondents shall submit to the 
Department for review and written approval an investigation report that presents the results of field 
activities, summarizes the data collected, and presents recommendations and conclusions for the 
Pueblo Aggregate Area, which will include SWMU 73-002. The investigation report shall be 
prepared in accordance with Section Xl.C of this Consent Order. The report shall be submitted to 
the Department for review in accordance with the procedures in Section III.M of this Consent Order. 
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VII. CORRECTIVE MEASURES 

The Respondents shall implement corrective measures at the Facility, as necessary, in accordance 
with the requirements of this section (VII). 

The results of the investigations required in this Consent Order, and other relevant information 
available to the Department, will be used as the basis for determining whether further investigation 
and corrective measures are necessary under this Consent Order. The general procedures for 
implementing corrective measures are described in this section (VII). 

VII.A EROSION CONTROL AND MONITORING 

This Consent Order does not provide for monitoring of surface water discharges that are subject to a 
permit under section 402 of the federal Clean Water Act, 33 U.S.C. § 1342. However, the 
Department may require corrective measures at any SWMU or AOC if the Department determines, 
based on surface water monitoring data or other relevant information, that there has been a release of 
Contaminants into the environment at or from the SWMU or AOC and that corrective action is 
necessary to protect human health or the environment from such a release. 

VII.B INTERIM MEASURES 

VII.B.1 General 

The Department will require interim measures, if the Department determines that such measures are 
necessary, to reduce or prevent migration of contaminants which have or may result in an 
unacceptable human or environmental receptor exposure to contaminants while long-term corrective 
action remedies are evaluated and implemented. Upon making such determination, the Department 
will notify the Respondents in writing. Alternately, the Respondents may identify the need to 
conduct interim measures and may submit proposed interim measures in writing to the Department 
for approval. The Respondents may initiate emergency interim measures without prior approval of 
the Department pursuant to Section VII.B.5 of this Consent Order. 

VII.B.2 Interim Measures Work Plan 

Within ninety (90) days after receiving notification from the Department that interim measures are 
required or interim measures proposed by the Respondents have been approved by the Department, 
the Respondents shall submit to the Department for review and written approval an Interim 
Measures Work Plan that shall include an implementation schedule. 

VII.B.3 Approval of Interim Measures Work Plan 

The Department will review and approve the Interim Measures Work Plan in accordance with the 
procedures in Section 111.M of this Consent Order. 
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VIl.B.4 Interim Measures Implementation 

The Respondents shall implement the interim measures in accordance with the approved Interim 
Measures Work Plan and implementation schedule unless Respondents are implementing the interim 
measures without prior Department approval, in accordance with Section VII.B.5 of this Consent 
Order. 

VII.B.5 Emergency Interim Measures 

The Respondents may determine, during implementation of site investigation activ1t1es, that 
emergency interim measures are necessary to address an immediate threat of harm to human health 
or the environment. The Respondents shall notify the Department within three business days of 
discovery of the facts giving rise to the threat, and shall propose emergency interim measures to 
address the threat. The Department will respond to such proposal within three business days of 
receipt of the proposal. If the Department approves the emergency interim measures in writing, the 
Respondents may implement the proposed emergency interim measures without submitting an 
interim measures work plan. If circumstances arise resulting in an immediate threat to human health 
or the environment such that initiation of emergency interim measures are necessary prior to 
obtaining written approval from the Department, Respondents shall notify the Department within 
one business day of taking the emergency interim measure. The notification shall contain a 
description of the emergency situation, the types and quantities of contaminants involved, the 
emergency interim measures taken, and contact information for the emergency coordinator who 
handled the situation. The notification shall also include a written statement justifying the need to 
take the emergency action without prior written approval from the Department. 

VII.B.6 Interim Measures Report 

Within ninety (90) days after completion of interim measures, or as otherwise specified in the 
implementation schedule cont(lined in the approved Interim Measures Plan, the Respondents shall 
submit to the Department an IM Report summarizing the results of the interim measures, that shall 
include copies of the results of all field screening, monitoring, sampling, analysis, and other data 
generated as part of the interim measures implementation. The Department will review and approve 
the Interim Measures Work Plan in accordance with the procedures in Section IIl.M of this Consent 
Order. 

VII.C RISK ASSESSMENT 

The Respondents shall attain the cleanup goals outlined in Section VIII of this Consent Order 
including, as necessary, performance ofrisk analysis to establish alternate cleanup goals, at each site 
for which the Department determines, under Section VII.D .1, that corrective measures are necessary. 
The Respondents shall submit to the Department for approval a Risk Assessment Report in 

accordance with Section XI.E for sites where risk analyses are conducted. 
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VII.D CORRECTIVE MEASURES EVALUATION 

VII.D.1 General 

The Department will require corrective measures at a SWMU or AOC if the Department determines, 
based on the Investigation Report and other relevant information available to the Department, that 
there has been a release of contaminants into the environment at the SWMU or AOC and that 
corrective action is necessary to protect human health or the environment from such a release. Upon 
making such a determination, the Department will notify the Respondents in writing. The 
Department will specify a date for the submittal of the necessary reports and evaluations in the 
written notification. 

VII.D.2 Corrective Measures Evaluation Report 

Following written notification from the Department that a corrective measures evaluation is 
required, the Respondents shall submit to the Department for approval a Corrective Measures 
Evaluation Report. The Respondents shall follow the Corrective Measures Evaluation Report format 
outlined in Section XI.F of this Consent Order. The corrective measures evaluation shall evaluate 
potential remedial alternatives and shall recommend a preferred remedy that will be protective of 
human health and the environment and attain the appropriate cleanup goals. The Corrective 
Measures Evaluation Report shall, at a minimum, comply with Section XI.F of this Consent Order 
and include the following: 

1. A description of the location, status, and current use of the site. 

2. A description of the history of site operations and the history of releases of contaminants. 

3. A description of site surface conditions. 

4. A description of site subsurface conditions. 

5. A description of on- and off-site contamination in all affected media. 

6. An identification and description of all sources of contaminants. 

7. An identification and description of contaminant migration pathways. 

8. An identification and description of potential receptors. 

9. A description of cleanup standards or other applicable regulatory criteria. 

10. An identification and description of a range of remedy alternatives. 

11. Remedial alternative pilot or bench scale testing results. 

12. A detailed evaluation and rating of each of the remedy alternatives, applying the criteria set 
forth in Section VII.D.4. 
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13. An identification of a proposed preferred remedy or remedies. 

14. Design criteria of the selected remedy or remedies. 

15. A proposed schedule for implementation of the preferred remedy. 

VII.D.3 Cleanup Standards 

The Respondents shall select corrective measures that are capable of achieving the cleanup standards 
and goals outlined in Section VIII of this Consent Order including, as applicable, approved alternate 
cleanup goals established by a risk assessment. 

VII.D.4 Remedy Evaluation Criteria 

VII.D.4.a Threshold Criteria 

The Respondents shall evaluate each of the remedy alternatives forthe following threshold criteria. 
To be selected, the remedy alternative must: 

1. Be protective of human health and the environment. 

2. Attain media cleanup standards. 

3. Control the source or sources of releases so as to reduce or eliminate, to the extent 
practicable, further releases of contaminants that may pose a threat to human health and the 
environment. 

4. Comply with applicable standards for management of wastes. 

VII.D.4.b Remedial Alternative Evaluation Criteria 

The Respondents shall evaluate each of the remedy alternatives for the factors described in this 
section (VII.D.4.b ). These factors shall be balanced in proposing a preferred alternative. 

VII.D.4.b.i Long-Term Reliability and Effectiveness 

The remedy shall be evaluated for long-term reliability and effectiveness. This factor includes 
consideration of the magnitude of risks that will remain after implementation of the remedy; the 
extent of long-term monitoring, or other management that will be required after implementation of 
the remedy; the uncertainties associated with leaving contaminants in place; and the potential for 
failure of the remedy. Respondents shall give preference to a remedy that reduces risks with little 
long-term management, and that has proven effective under similar conditions. 

VII.D.4.b.ii Reduction of Toxicity, Mobility, or Volume 

The remedy shall be evaluated for its reduction in the toxicity, mobility, and volume of 
contaminants. Respondents shall give preference to remedy that uses treatment to more completely 
and permanently reduce the toxicity, mobility, and volume of contaminants. 
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VII.D.4.b.iii Short-Term Effectiveness 

The remedy shall be evaluated for its short-term effectiveness. This factor includes consideration of 
the short-term reduction in existing risks that the remedy would achieve; the time needed to achieve 
that reduction; and the short-term risks that might be posed to the community, workers, and the 
environment during implementation of the remedy. Respondents shall give preference to a remedy 
that quickly reduces short-term risks, without creating significant additional risks. 

VII.D.4.b.iv Implementability 

The remedy shall be evaluated for its implementability or the difficulty of implementing the remedy. 
This factor includes consideration of installation and construction difficulties; operation and 

maintenance difficulties; difficulties with cleanup technology; permitting and approvals; and the 
availability of necessary equipment, services, expertise, and storage and disposal capacity. 
Respondents shall give preference to a remedy that can be implemented quickly and easily, and 
poses fewer and lesser difficulties. 

VII.D.4.b.v Cost 

The remedy shall be evaluated for its cost. This factor includes a consideration of both capital costs, 
and operation and maintenance costs. Capital costs shall include, without limitation, construction 
and installation costs; equipment costs; land development costs; and indirect costs including 
engineering costs, legal fees, permitting fees, startup and shakedown costs, and contingency 
allowances. Operation and maintenance costs shall include, without limitation, operating labor and 
materials costs; maintenance labor and materials costs; replacement costs; utilities; monitoring and 
reporting costs; administrative costs; indirect costs; and contingency allowances. All costs shall be 
calculated based on their net present value. Respondents shall give preference to a remedy that is 
less costly, but does not sacrifice protection of health and the environment. 

VII.D.5 Approval of Corrective Measures Evaluation Report 

Subject to the procedures in Section III.M of this Consent Order, ifthe Department disapproves the 
Corrective Measures Evaluation Report, the Department will notify the Respondents in writing of 
the Correctiv~~ Measures Evaluation Report's deficiencies and specify a due date for submission of a 
revised Corrective Measures Evaluation Report. Upon receipt of such notification of disapproval, 
the Respondents shall submit to the Department, within the specified time, a revised Corrective 
Measures Evaluation Report that corrects the deficiencies. If the Department approves the 
Corrective Measures Evaluation Report, the Department will notify the Respondents in writing. 

VII.D.6 Relationship to Corrective Action Requirements 

The Corrective Measures Evaluation shall serve as a Corrective Measures Study for the purposes of 
RCRA compliance. See 55 Fed. Reg. 30875-77 (July 27, 1990) (proposed 40 C.F.R. §§ 264.520-
264.524). 
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VII.D.7 Statement of Basis 

Upon approval of the Corrective Measures Evaluation Report, the Department will select a remedy 
or remedies for the SWMU or AOC. The Department may choose a different remedy from that 
recommended by the Respondents. The Department will issue a Statement of Basis for selection of 
the remedy, and will receive public comment on the remedy. The public comment period will 
extend for at least sixty (60) days from the date of the public notice of the Statement of Basis. The 
Department will provide an opportunity for a public hearing on the remedy, at which all interested 
persons will be given a reasonable chance to submit data, views or arguments orally or in writing 
and to examine witnesses testifying at the hearing. The comment period will automatically be 
extended to the close of the public hearing. The public hearing will follow the hearing requirements 
under section 20.4.1.90 l .F NMAC. The Department will select a final remedy and issue a response 
to public comments to all commenters within ninety (90) days, or other appropriate time, after the 
end of the public comment period. In selecting a remedy, the Department will follow the public 
participation requirements applicable to remedy selection under sections 20.4.1.900 NMAC 
incorporating 40 C.F.R. § 270.41and20.4.1.901 NMAC. 

The administrative record for the Facility will be made available to the public for review at the 
Department's offices in the Santa Fe, New Mexico. All significant written and signed comments, 
including emailed comments, will be considered by the Department prior to approving a final 
remedy or remedies. 

The Department's decision on the final remedy or remedies shall follow the requirements under 
section 20.4.1.90 l .G NMAC, Secretary's Decision. The Department will issue a response to public 
comments at the time of the Department's final decision. 

VIl.E CORRECTIVE MEASURES IMPLEMENTATION 

VII.E.1 General 

The Respondents shall implement the final remedy selected by the Department. 

VII.E.2 Corrective Measures Implementation Plan 

Within ninety (90) days after the Department's selection of a final remedy, or as otherwise specified 
by the schedule contained in the approved Corrective Measure Evaluation Report or as specified by 
a schedule required by the Department in the written approval notification, the Respondents shall 
submit to the Department for approval a Corrective Measures Implementation Plan outlining the 
design, construction, operation, maintenance, and performance monitoring for the selected remedy, 
and a schedule for its implementation. The implementation plan shall be submitted to the 
Department for review in accordance with the procedures in Section III.M of this Consent Order. 
The Corrective Measures Implementation Plan shall, at a minimum, include the following elements: 

1. A description of the selected final remedy. 

2. A description of the cleanup goals and remediation system objectives. 
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3. An identification and description of the qualifications of all persons, consultants, and 
contractors that will be implementing the remedy. 

4. Detailed engineering design drawings and systems specifications for all elements of the 
remedy. 

5. A construction work plan. 

6. An operation and maintenance plan. 

7. The results of any remedy pilot tests. 

8. A plan for monitoring the performance of the remedy, including sampling and laboratory 
analysis of all affected media. 

9. A waste management plan. 

10. A proposed schedule for submission to the Department of periodic progress reports. 

11. A proposed schedule for implementation of the remedy. 

Vll.E.3 Health and Safety Plan 

The Respondents shall conduct all activities in accordance with a site-specific or Facility-wide 
Health and Safety Plan during all construction, operation, maintenance, and monitoring activities 
conducted during corrective measures implementation. 

VII.E.4 Community Relations Plan 

The Respondents shall involve the public in all corrective measures selections and implementations 
in accordance with the most recent version of the LANL ER Public Involvement Plan. The 
Respondents shall provide the Department with the most recent version of the LANL ER Public 
Involvement Plan within 90 days of the effective date of this Consent Order and any updates within 
30 days after modification(s). 

VII.E.5 Progress Reports 

The Respondents shall submit to the Department progress reports in accordance with the schedule 
approved in the Corrective Measures Implementation Plan. The progress reports shall, at a 
minimum, include the following information: 

1. A description of the remedy work completed during the reporting period. 

2. A summary of problems, potential problems, or delays encountered during the reporting 
period. 

3. A description of actions taken to eliminate or mitigate the problems, potential problems, or 
delays. 
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4. A discussion of the remedy work projected for the next reporting period, including all 
sampling events. 

5. Copies of the results of all monitoring, including sampling and analysis, and other data 
generated during the reporting period. 

6. Copies of all waste disposal records generated during the reporting period. 

VII.E.6 Remedy Completion 

VII.E.6.a Remedy Completion Report 

Within ninety (90) days after completion of remedy, the Respondents shall submit to the Department 
a Remedy Completion Report. The report shall, at a minimum, include the following items: 

1. A summary of the work completed. 

2. A statement, signed by a registered professional engineer, that the remedy has been 
completed in accordance with the Department approved work plan for the remedy. 

3. As-built drawings and specifications signed and stamped by a registered professional 
engineer. 

4. Copies of the results of all monitoring, including sampling and analysis, and other data 
generated during the remedy implementation, if not already submitted in a progress report. 

5. Copies of all waste disposal records, if not already submitted in a progress report. 

6. A certification, signed by a responsible official of both DOE and the co-operator, stating: "I 
certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision according to a system designed to assure that qualified personnel 
properly gather and evaluate the information submitted. Based on my inquiry of the person 
or persons who manage the system, or those persons directly responsible for gathering the 
information, the information submitted is, to the best of my knowledge and belief, true, 
accurate, and complete. I am aware that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment for knowing violations." 

VII.E.6.b Certification of Completion 

The Respondents may request a Certificate of Completion for any SWMU or AOC. With such 
request, Respondents shall submit an appropriate report (e.g., investigation report, corrective 
measures implementation report or other report prepared under this Consent Order) documenting 
completion of all work required at the SWMU or AOC. Upon receipt of an appropriate report and 
request for a Certificate of Completion, the Department will determine whether the requirements of 
this Consent Order for corrective action for the SWMU or AOC have been satisfied. The 
Department may conduct an inspection of the SWMU or AOC or request additional information 
from the Respondents to make this determination. If the Department determines that the 
requirements have not been satisfied for the SWMU or AOC, it will notify the Respondents in 
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writing of the actions that are necessary to correct the deficiencies. The Respondents shall 
implement such actions in accordance with the notification. If the Department determines that the 
requirements of this Consent Order have been satisfied for the SWMU or AOC, it will issue to the 
Respondents a written Certificate of Completion, which shall state that Corrective Action is 
Complete With Controls or that Corrective Action is Complete Without Controls. 

If an AOC is designated as Corrective Action Complete With Controls, then the AOC shall be 
considered a SWMU and added to the Permit. See Section III.W of this Consent Order (Integration 
with Permit). 

VII.F ACCELERATED CLEANUP PROCESS 

If the Respondents identify a corrective action or measure that, if implemented voluntarily, will 
reduce risks to human health and the environment to levels acceptable to the Department, will 
reduce cost and/or will achieve cleanup of a SWMU or AOC ahead of schedule, the Respondents 
may implement the corrective action or measure as provided in this Section VII.F, in lieu of the 
process established in Sections VII.A through VII.D. The accelerated cleanup process shall be used 
at sites to implement presumptive remedies at small-scale and relatively simple sites where 
groundwater contamination is not a component of the accelerated cleanup, where the remedy is 
considered to be the final remedy for the site, and where the field work will be accomplished within 
180 days of the commencement of field activities. The proposed accelerated cleanup will be 
documented in an Accelerated Corrective Action Work Plan or Accelerated Corrective Measure 
Work Plan, which shall include: (1) a description of the proposed remedial action, including details 
of the unit or activity that is subject to the requirements of this Consent Order; (2) an explanation of 
how the proposed cleanup action is consistent with the overall corrective action objectives and 
requirements of this Consent Order, (3) the methods and procedures for characterization and 
remediation sample collection and analyses, and ( 4) a schedule for implementation and reporting on 
the proposed cleanup action The Respondents shall notify the Department of the planned 
accelerated corrective action or measure a minimum of 15 days prior to the commencement of any 
accelerated field activity. The notification shall include the submittal of the Plan if not already 
submitted to the Department. 

VII.F.l Accelerated Corrective Measures Work Plan 

The Respondents shall obtain approval of an Accelerated Corrective Measures Work Plan prior to 
implementation. The Respondents shall prepare the Work Plan in accordance with the requirements 
of Section XI.B of this Consent Order. The Work Plan shall be submitted to the Department for 
review in accordance with the procedures in Section III.M of this Consent Order. If the Department 
disapproves the Accelerated Corrective Measures Work Plan, the Department will notify the 
Respondents in writing of the Plan's deficiencies and specify a due date for submission of a revised 
Accelerated Corrective Measures Work Plan. The Respondents shall include an implementation 
schedule in the revised Accelerated Corrective Measures Work Plan. 

VII.F.2 Accelerated Corrective Measures Implementation 

The Respondents shall implement the accelerated corrective measures in accordance with the 
approved Accelerated Corrective Measures Work Plan. Within 90 days of completion of the 
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accelerated corrective measures, the Respondents shall submit to the Department for approval a 
Remedy Completion Report in a format approved by the Department in accordance with Section 
XI.A of this Consent Order. If upon review, the Department identifies any deficiencies in the 
Remedy Completion Report, the Department will notify the Respondents in writing. 

VII.F.3 Accelerated Corrective Action Work Plan 

The Respondents shall submit an Accelerated Corrective Action Work Plan a minimum of 30 days 
in advance of the commencement of field work. The Respondents shall prepare the Work Plan in 
accordance with the requirements of Section XI.B of this Consent Order. The Respondents may 
implement the Accelerated Corrective Action Work Plan, at their risk, without prior approval from 
the Department; however, if the Department disapproves the Accelerated Corrective Action Work 
Plan, the Department will notify the Respondents in writing of the Plan's deficiencies and specify a 
due date for submission of a revised Accelerated Corrective Action Work Plan. The Respondents 
shall include a remedy implementation and reporting schedule in the revised Accelerated Corrective 
Action Work Plan. 

Vll.F.4 Accelerated Corrective Action Implementation 

If the Department has approved the Accelerated Corrective Action Work Plan, the Respondents shall 
implement the accelerated corrective action in accordance with the approved Plan. Within 90 days 
of completion of the accelerated corrective action, the Respondents shall prepare and submit to the 
Department for approval a Remedy Completion Report in a format approved by the Department in 
accordance with Section XI.A of this Consent Order. If the Department identifies any deficiencies 
in the Remedy Completion Report, the Department will notify the Respondents in writing. 
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VIII. CLEANUP AND SCREENING LEVELS 

The Department and the WQCC have separately specified certain cleanup goals and methods of 
calculating cleanup levels. The Department has also specified certain reporting requirements for 
sites where corrective action is required in response to the release of Contaminants to the 
environment. The WQCC's and the Department's cleanup levels for protection of human health are 
based on excess lifetime cancer risk levels and hazard index levels that are consistent with the EPA' s 
National Oil and Hazardous Substance Pollution Contingency Plan, 40 C.F .R. § 
300.430(e)(2)(i)(A)(2). The EPA recommends a range of io-4 to 1 o-6 Jifetime excess cancer risk and 
a hazard index (HI) of one as acceptable. In general, the Department has selected a human health 
target risk level of 10-5 or an HI of one as cleanup goals for establishing site-specific cleanup levels 
for one or more Contaminants for which toxicological data are published. Unless otherwise 
specifically provided in this Consent Order, the Respondents shall follow the cleanup and screening 
levels described in this section (VIII) in implementing the corrective action requirements of this 
Consent Order. In addition, cleanup levels for the protection of the environment shall address 
ecological risk consistent with the Department's risk assessment guidance. In addition to the above
noted clean-up goals, the Department and the EPA have established certain soil screening levels and 
MCLs, and the WQCC has adopted groundwater and surface water standards that are described 
below. 

The Department has neither established, nor adopted pursuant to applicable Jaw, a cleanup level for 
perchlorate in soil, surface water, or groundwater. To the extent any future regulatory requirements 
(e.g., WQCC standards, MCLs or other standards that are applicable) are adopted by the 
Environmental Improvement Board (EIB), WQCC, or EPA for perchlorate, Respondents shall 
comply with those requirements. The Parties have agreed to a screening level for monitoring 
perchlorate in groundwater. Section VIII.A. I .a identifies that screening level and describes the 
procedures Respondents shall follow if Respondents obtain detections above that level. 

VIII.A GROUNDWATER 

Groundwater cleanup levels for human health should typically be developed using existing standards 
(e.g., drinking water standards) when they are available and when using them is protective of current 
and reasonably expected exposures. The parties shall refer to EPA guidance, Handbook of 
Groundwater Protection and Cleanup Policies for RCRA Corrective Action (Sept. 2002 and as it 
may be amended), in developing and applying groundwater cleanup levels. As provided in that 
guidance, States may take a more stringent approach than what EPA would otherwise use for making 
groundwater use and cleanup decisions. 

VIII.A.I Groundwater Cleanup Levels 

The WQCC groundwater standards, including alternative abatement standards (20.6.2.4103 NMAC), 
and the drinking water maximum contaminant levels (MCLs) adopted by EPA under the federal Safe 
Drinking Water Act (42 U.S.C. §§ 300fto 300j-26) or the EIB (20.7.10 NMAC) are cleanup levels 
for groundwater. If both a WQCC standard and an MCL have been established for an individual 
substance, then the lower of the two levels will be considered the cleanup level for that substance. 
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The Department uses the most recent version of the EPA Region VI Human Health Medium
Specific Screening Level (HHMSSL) for tap water as the screening level if either a WQCC standard 
or an MCL has not been established for a specific substance. If no WQCC groundwater standard or 
MCL has been established for a Contaminant for which toxicological information is published, the 
Respondents shall use a target excess cancer risk level of 10-5 and/or HI of one (1.0) as the basis for 
proposing a cleanup level for the Contaminant. If the naturally occurring (background) 
concentration of a Contaminant exceeds the standard then the cleanup goal defaults to the 
background concentration for that specific Contaminant. 

VIII.A.I.a Groundwater Perchlorate Screening Levels 

There currently is no WQCC groundwater standard or MCL for perchlorate; however, Respondents 
shall determine the nature and extent of the perchlorate contamination at the Facility and, if 
necessary, down gradient of the Facility. If either the WQCC adopts a groundwater standard for 
perchlorate, or EPA or the EIB adopts an MCL for perchlorate, such standard shall be followed in 
accordance with Section VIII.A. I. 

If perchlorate is detected, Respondents shall evaluate the nature and extent of the perchlorate 
contamination in accordance with the appropriate schedule established by the Department under this 
Consent Order. If perchlorate is detected at concentrations at or greater than 4 µg/L and no 
groundwater standard or MCL has been adopted by the EIB, WQCC or EPA for perchlorate, then the 
Respondents shall use the cleanup goal of a HI of one (1.0) to develop the proposed cleanup level for 
use in their site investigation or corrective measure evaluation. 

VIII.B SOIL 

VIII.B.l Soil Cleanup Levels 

The Department has specified soil-screening levels that are based on a target total excess cancer risk 
of 10-5 and for noncarcinogenic Contaminants a target HI of one ( 1.0) for residential and industrial 
land use. The target residential and industrial soil screening levels for selected substances are listed 
in the Department's Technical Background Document for Development of Soil Screening Levels (as 
updated). The Department uses the most recent version of the EPA Region VI Human Health 
Medium Specific Screening Level (HHMSSL) for residential and industrial soil as the target 
screening level for compounds designated as "n" (noncarcinogen effects), "max" (maximum 
concentration), and "sat" (soil saturation concentration), or ten times the EPA Region VI HHMSSL 
for compounds designated "c" (carcinogen effects), if a Department soil screening level has not been 
established for a Contaminant for which toxicological information is published. The Respondents 
shall use the most recent version of this document for determining soil screening levels. 

The Respondents shall use soil screening levels pursuant to the previous paragraph as cleanup levels 
for purposes of this Consent Order unless one of the following two circumstances applies: 1) 
cleanup to the specified levels is determined to be impracticable in accordance with Section VIIl.E; 
or 2) the current and reasonably foreseeable future land use is one for which NMED has not 
established soil screening levels. If either of the foregoing circumstances applies, then the 
Respondents may propose cleanup levels to the Department based on a risk assessment and a target 
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excess cancer risk level of 10-5 or for noncarcinogenic Contaminants an HI of one (1.0), for current 
and reasonably foreseeable future land use (e.g., residential, recreational, or industrial). The 
proposed cleanup level will be subject to the Department's review and approval. 

VIIl.B.1.a Soil Polychlorinated Biphenyls Cleanup Levels 

PCBs are hazardous constituents (20.4.1.200 NMAC incorporating 40 C.F .R. § 261, Appendix 
VIII). Soil cleanup levels for PCBs are discussed in the Department's Position Paper Risk-based 
Remediation of Polychlorinated Biphenyls at RCRA Corrective Action Sites (March 2000). The 
soil cleanup level for PCBs is either a default concentration of 1 milligram per kilogram (mg/kg) 
or a risk-based PCB concentration level established through performing a health risk assessment 
in accordance with the Department's Position Paper referenced above. 

VIII.B.l.b Soil Perchlorate Cleanup Levels 

The Department has not yet established a soil cleanup level for perchlorate. The Respondents shall 
investigate for the presence of perchlorate in soil and shall address perchlorate in the same manner 
as other Contaminants in soil with respect to investigation and evaluation of potential corrective 
action. 

VIll.C SURFACE WATER 

VIIl.C.1 Surface Water Cleanup Levels 

The Respondents shall comply with the surface water quality standards outlined in the Clean Water 
Act (33 U.S.C. §§ 1251to1387), the New Mexico WQCC Regulations (20.6.2 NMAC), the State of 
New Mexico Standards for Interstate and Intrastate Surface Waters (20.6.4 NMAC) and the 
procedures for alternative abatement standards (20.6.2.4103 NMAC). 

VIIl.D ECOLOGICAL RISK EVALUATION 

Screening for ecological risk shall be conducted using the LANL Ecological Screening Levels 
(ES Ls) which are included in LANL' s "Screening Level Ecological Risk Assessment Methods", 
(LA-UR-99-1405). In the absence ofESLs, the Respondents may use U.S. EPA's ECO-SSLs with 
Department approval. If the LANL ESLs database does not contain a screening value for the 
receptor or Contaminant, the Respondents shall derive a screening level using the methodology in 
the Department's "Guidance.for Assessing Ecological Risks Posed by Chemicals: Screening-Level 
Ecological Risk Assessment" or in LANL's "Screening Level Ecological Risk Assessment 
Methods", (LA-UR-99-1405). Ecological risk at each site shall be evaluated in a manner consistent 
with the Department's Guidance for Assessing Ecological Risks Posed by Chemicals: Screening
Level Ecological Risk Assessment (March 2000). 

VIII.E REQUESTS FOR VARIAN CE FROM CLEANUP GOAL OR 
CLEANUP LEVEL 

Respondents may seek to vary from a particular cleanup goal or cleanup level. The nature of that 
request will differ depending on whether a WQCC standard is involved. If a WQCC standard is 
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involved, Respondents may seek an alternative abatement standard in accordance with the process 
specified in the WQCC Regulations, 20.6.2.4103.E and F NMAC. Those regulations require 
Respondents to make a request to the WQCC. The WQCC will then determine whether an 
alternative abatement standard is appropriate, and if it is, will establish such standard consistent with 
the WQCC regulations. 

For all other instances in which Respondents seek to vary from a cleanup goal or level identified 
above, Respondents shall submit a demonstration to the Department that achievement of the cleanup 
goal or level is impracticable. In making such demonstration, Respondents may consider such 
things as technical or physical impracticability of the project, the effectiveness of proposed 
solutions, the cost of the project, hazards to workers or to the public, and any other basis that may 
support a finding of impracticability at a particular SWMU, AOC, or aggregate. Respondents may 
also refer to all applicable guidance concerning impracticability, including, for example, the criteria 
set forth in EPA's Interim Final Guidance for Evaluating the Technical Impracticability ofGround
Water Restoration (September 1993) and EPA' s Handbook of Groundwater Protection and Cleanup 
Policies for RCRA Corrective Action (September 2002 as updated). In addition to demonstrating 
the basis for their impracticability request, Respondents' written submission shall propose the action 
to be taken by Respondents if the Department approves the impracticability demonstration. Such 
action shall include, but is not limited to, completion of a site-specific risk assessment and 
identification of alternate clean-up goals or levels. 

The Department will review the Respondents' written submission concerning impracticability and 
determine whether the demonstration is approvable. The Department may consider such things as 
technical or physical feasibility of the project, the effectiveness of proposed solutions, the cost of the 
project, hazards to workers or to the public, and any other basis that may support or refute a finding 
of impracticability at a particular SWMU, AOC, or aggregate. 

If the Department approves Respondents' impracticability demonstration, it will notify the 
Respondents in writing, and such notice will describe the specific action to be taken by Respondents. 
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IX. INVESTIGATION AND SAMPLING METHODS AND PROCEDURES 

The Respondents shall submit to the Department, for review and written approval, site-specific work 
plans for each site prior to the commencement of field activities where environmental investigation, 
corrective action, sampling or monitoring is being conducted or proposed. The site-specific work plans 
shall include the methods to be used to conduct all activities at each site or unit and shall be prepared in 
accordance with the format described in Section XI of this Consent Order. The Respondents shall 
provide notification to the Department of corrective action field activities a minimum of 15 days prior 
to commencing the activity. 

The methods used to conduct investigation, remediation, and monitoring activities shall be sufficient to 
fulfill the requirements of this Consent Order and provide accurate data for the evaluation of site 
conditions, the nature and extent of contamination and contaminant migration, and for remedy 
selection and implementation, where necessary. The methods presented in Section IX.B of this 
Consent Order are minimum requirements for environmental investigation and sampling, and are not 
intended to include all methods that may be necessary to fulfill the requirements of this Consent Order. 
The methods for conducting investigations, corrective actions, and monitoring at the Facility must be 
determined based on the conditions and contaminants that exist at each site or unit. 

IX.A STANDARD OPERATING PROCEDURES 

The Respondents shall provide a brief description of investigation, sampling or analytical methods 
and procedures in documents submitted to the Department that includes sufficient detail to evaluate 
the quality of the acquired data. The Respondents may reference relevant Standard Operating 
Procedures as presented on the LANL website. The reference should include the appropriate 
Internet address. 

IX.B INVESTIGATION, SAMPLING, AND ANALYSIS METHODS 

IX.B.1 Introduction and Purpose 

This section (IX.B) is of the Consent Order provides minimum requirements for field investigations, 
sample collection, handling and screening procedures, field and laboratory sample analysis, and quality 
assurance procedures for samples of the medium being investigated or tested at the Facility. 

The purpose of this Section (IX.B) is to: 1) provide minimum requirements for drilling and sample 
collection in exploratory borings and other excavations; 2) provide minimum requirements for 
sampling of the target media; 3) provide minimum requirements for monitoring of groundwater and 
vadose zone conditions; and 4) identify minimum required screening, analytical, and quality assurance 
procedures that shall be implemented during field sampling activities and laboratory analyses. 

The quality assurance procedures referenced in the previous paragraph include: 1) the Facility 
investigation data quality objectives; 2) the requirements for QA/QC to be followed during field 
investigations and by the analytical laboratories; and 3) the methodology forthe review and evaluation 
of the field and laboratory QA/QC results and documentation. 
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IX.B.2 Field Exploration Activities 

Exploratory borings shall be advanced at locations specified in this Consent Order or as approved by 
the Department in site-specific work plans. The Department may require additional exploratory 
borings to fulfill the requirements of this Consent Order. Any additional boring locations, ifrequired, 
will be determined or approved by the Department. The depths and locations of all exploratory and 
monitoring well borings shall be specified in the canyon- or site-specific work plans submitted to the 
Department for approval prior to the start of the respective field activities. The Department must 
approve proposed unit aggregates grouped for the purpose of site investigation, remediation, and/or 
monitoring activities. 

IX.B.2.a Subsurface Features/Utility Geophysical Surveys 

The Respondents shall conduct surveys to locate underground utilities, pipelines structures, drums, 
debris, and other buried features, including buried waste, in the shallow subsurface prior to the start of 
field exploration activities. The methods used to conduct the surveys, such as magnetometer, ground 
penetrating radar, resistivity, or other methods, shall be selected based on the characteristics of the site 
and the possible or suspected underground structures. The results of the surveys shall be included in 
the investigation reports submitted to the Department. 

IX.B.2.b Drilling and Soil, Rock, and Sediment Sampling 

IX.B.2.b.i Drilling 

Exploratory and monitoring well borings shall be drilled using the most effective, proven, and 
practicable method for recovery of undisturbed samples and potential contaminants. The Department 
shall approve the drilling methods selected for advancement of each boring prior to the start of field 
activities. Based on the drilling conditions, the borings shall be advanced using one of the following 
methods: 

• Hollow-stem auger 

• Air rotary 

• Mud rotary 

• Percussion hammer 

• Sonic 

• Dual wall air rotary 

• Direct Push Technology (DPT) 

• Cryogenic 

• Cable tool 

Hollow-stem auger or DPT drilling methods are preferred if vapor-phase or VOC contamination is 
known or suspected to be present. Air rotary drilling is preferred for borings intersecting the regional 
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aquifer. The type of drilling fluid used, if necessary, shall be approved by the Department prior to the 
start of drilling activities or prior to use at any unit or unit aggregate. 

All drilling equipment shall be in good working condition and capable of performing the assigned task. 
Drilling rigs and equipment shall be operated by properly trained, experienced, and responsible crews. 
The Respondents are responsible for ensuring that contaminants from another site or facility are not 
introduced into the site under investigation due to malfunctioning equipment or poor site maintenance. 
The drilling equipment shall be properly decontaminated before drilling each boring. 

Exploratory borings shall be advanced to unit- and location-specific depths specified or approved by 
the Department. The Respondents shall propose drilling depths in the site-specific work plans 
submitted for each subject area. Unless otherwise specified in this Consent Order, the borings shall 
be advanced to the following minimum depths: 

1. In all borings, 25 ft below the deepest detected contamination based on field screening, 
laboratory analyses, and/or previous investigations at the site. 

2. Twenty ft below the base of disposal units if contamination is not detected. 

3. Five ft below the base of shallow structures such as piping or building sumps, or other building 
structures. 

4. Five ft below the contact between canyon alluvium and bedrock. 

5. One hundred ft below the deepest known intermediate perched groundwater zone. 

6. One hundred ft below the top of the regional aquifer. 

7. Depths specified by the Department based on regional or unit specific data needs. 

The Respondents shall notify the Department as early as practicable if conditions arise or are 
encountered that do not allow the advancement of borings to the depths specified by the Department or 
proposed in an approved work plan so that alternative actions may be discussed. Precautions shall be 
taken to prevent the migration of contaminants between geologic, hydro logic, or other identifiable 
zones during drilling and well installation activities. Contaminant zones shall be isolated from other 
zones encountered in the borings. 

The drilling and sampling shall be accomplished under the direction of a qualified engineer or 
geologist who shall maintain a detailed log of the materials and conditions encountered in each boring. 
Both sample information and visual observations of the cuttings and core samples shall be recorded on 

the boring log. Known site features and/or site survey grid markers shall be used as references to 
locate each boring prior to surveying the location as described in Section IX.B.2.f of this Consent 
Order. The boring locations shall be measured to the nearest foot, and locations shall be recorded on a 
scaled site map upon completion of each boring. 

Trenching and other exploratory excavation methods shall follow the applicable general procedures 
outlined in this Consent Order. The particular methods proposed for use by the Respondents for 
exploratory excavation and sampling at any specific unit shall be included in the site-specific 
investigation work plan submitted to the Department. The Department will include any changes or 
additional requirements for conducting exploratory excavation and sampling activities at the subject 
unit in its response to the Respondents after review of the investigation work plan. 
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IX.B.2.b.ii Soil and Rock Sampling 

Relatively undisturbed discrete soil and rock samples shall be obtained, where possible, during the 
advancement of each boring for the purpose of logging, field screening, and analytical testing. 
Generally, the samples shall be collected at the following intervals and depths: 

1. At five-ft intervals, ten-ft intervals, continuously, or as approved by the Department. 

2. At the depth immediately below the base of the disposal unit or facility structure. 

3. At the maximum depth of each boring. 

4. At the depths of contacts or first encounter, observed during drilling, with geologic units of 
different lithology, structural or textural characteristics, or of relatively higher or lower 
permeability. 

5. Of soil or rock types relatively more likely to sorb or retain contaminants than surrounding 
lithology. 

6. At the depth of the first encounter, during drilling, with shallow or intermediate saturated 
zones. 

7. At intervals suspected of being source or contaminated zones. 

8. At the top of the regional aquifer. 

9. At other intervals approved or required by the Department. 

The sampling interval for the borings may be modified, or samples may be obtained from a specific 
depth, based on field observations. A decontaminated split-barrel sampler lined with brass sleeves, a 
coring device, or other method approved by the Department shall be used to obtain samples during the 
drilling of each boring. 

A split barrel sampler lined with brass sleeves or a coring device is the preferred sampling method for 
borehole soil, rock, and sediment sampling. The following procedures should be followed if a split 
barrel sampler is used. Upon recovery of the sample, one or more brass sleeves shall be removed from 
the split barrel sampler and the open ends of the sleeves covered with Teflon tape or foil and sealed 
with plastic caps fastened to the sleeves with tape for shipment to the analytical laboratory. If brass 
sleeves are not used, a portion of the sample shall be placed in pre-cleaned, laboratory-prepared sample 
containers for laboratory chemical analysis. The remaining portions of the sample shall be used for 
logging and field screening, as described in Sections IX.B.2.c and IX.B.2.d of this Consent Order, 
respectively. 

Discrete samples shall be collected for field screening and laboratory analyses. Homogenization of 
discrete samples collected for analyses other than for voe and svoc analyses shall be performed by 
the analytical laboratory, if necessary. The Respondents may submit site-specific, alternative methods 
for homogenization of samples in the field to the Department for review and written approval. 

Samples to be submitted for laboratory analyses shall be selected based on: 1) the results of the field 
screening or mobile laboratory analyses; 2) the position of the sample relative to groundwater, 
suspected releases, or site structures; 3) the sample location relative to former or altered site features or 
structures; 4) the stratigraphy encountered in the boring; and 5) the specific objectives and 
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requirements of this Consent Order. The proposed number of samples and analytical parameters shall 
be included as part of the site-specific work plan submitted to the Department for approval prior to the 
start of field investigation activities at each unit. The work plans shall allow for flexibility in 
modifying the project-specific tasks based on information obtained during the course of the 
investigation. Modifications to site-specific work plan tasks must be pre-approved in writing by the 
Department. 

IX.B.2.b.iii Sediment Sampling 

Sediment samples shall be collected in the same manner as described in Section IX.B.2.b.ii for soil and 
rock sampling where borings are drilled to explore alluvial subsurface conditions. The sampling 
device shall be a decontaminated, hand-held stainless steel coring device, shelby tube, thin-wall 
sampler, or other device approved by the Department where sediment sampling is conducted without 
the use of the drilling methods described in Section IX.B.2.b.i of this Consent Order. The samples 
shall be transferred to pre-cleaned laboratory prepared containers for submittal to the laboratory. 
Samples obtained for volatiles analysis shall be collected using shelby tubes, thin-wall samplers, or 
other device approved by the Department. The ends of the samplers shall be lined with Teflon tape or 
aluminum foil and sealed with plastic caps fastened to the sleeves with tape for shipment to the 
analytical laboratory. 

The physical characteristics of the sediment (such as mineralogy, ASTM soil classification, AGI 
[American Geological Institute] rock classification, moisture content, texture, color, presence of stains 
or odors, and/or field screening results), depth where each sample was obtained, method of sample 
collection, and other observations shall be recorded in the field log. 

IX.B.2.b.iv Drill Cuttings (Investigation Derived Waste) 

Drill cuttings, excess sample material and decontamination fluids, and all other investigation derived 
waste (IDW) shall be contained and characterized using methods based on the boring location, boring 
depth, drilling method, and type of contaminants suspected or encountered. Proposed IDW 
management shall be included with the unit-specific investigation work plan submitted to the 
Department for approval prior to the start of field investigations. The Department shall approve the 
method of containment for drill cuttings prior to the start of drilling activities. Borings not completed 
as groundwater or vapor monitoring wells shall be properly abandoned in accordance with the methods 
listed in Section X.D of this Consent Order. Borings completed as groundwater monitoring wells shall 
be constructed in accordance with the requirements described in Section X.C of this Consent Order. 

IX.B.2.c Logging of Soil/Rock and Sediment Samples 

Samples obtained from all exploratory borings and excavations shall be visually inspected and the soil 
or rock type classified in general accordance with ASTM D2487 (Unified Soil Classification System) 
and D2488, or AGI Methods for soil and rock classification. Detailed logs of each boring shall be 
completed in the field by a qualified engineer or geologist. Additional information, such as the 
presence of water-bearing zones and any unusual or noticeable conditions encountered during drilling 
shall be recorded on the logs. Field boring logs, test pit logs, and field well construction diagrams shall 
be converted to the format acceptable for use in final reports submitted to the Department. If 

Page 172 March 1, 2005 



NMEDILANL Order on Consent 

requested, draft boring logs, test pit logs, and well construction diagrams shall be submitted to the 
Department for review within thirty (30) days after the completion of each boring or monitoring well. 

IX.B.2.d Soil, Rock, and Sediment Sample Field Screening 

Samples obtained from borings shall be screened in the field for evidence of the potential presence of 
contaminants. Field screening results shall be recorded on the exploratory boring and excavation logs. 
Field screening results are used as a general guideline to determine the nature and extent of possible 
contamination. In addition, screening results shall be used to aid in the selection of soil, rock, 
sediment, and vapor-phase samples for laboratory analysis. The Department recognizes that field 
screening alone will not detect the possible presence or full nature and extent of all contaminants that 
may be encountered at the site. 

The primary screening methods to be used shall include: 1) visual examination; 2) headspace vapor 
screening for voes; and 3) metals screening using X-ray fluorescence (XRF). Additional screening 
for site- or release-specific characteristics such as pH, HE, or for other specific compounds using field 
test kits shall be conducted where appropriate. 

Headspace vapor screening shall target voes and shall be conducted by placing a soil or rock sample 
in a plastic sample bag or a foil-sealed container allowing space for ambient air. The container shall be 
sealed and then shaken gently to expose the soil or rock to the air trapped in the container. The sealed 
container shall be allowed to rest for a minimum of five minutes while vapors equilibrate. Vapors 
present within the sample bag headspace will then be measured by inserting the probe of the instrument 
in a small opening in the bag or through the foil. The maximum value and the ambient air temperature 
shall be recorded on the field boring or test pit log for each sample. The monitoring instruments shall 
be calibrated each day to the manufacturers standard for instrument operation. A photo-ionization 
detector (PID) equipped with a 10.6 or higher electron volt ( e V) lamp, combustible gas indicator, or 
other instrument approved by the Department shall be used for voe field screening. The limitations, 
precision, and calibration procedures of the instrument to be used for voe field screening shall be 
included in the site-specific investigation work plan prepared for each unit. 

XRF may be used to screen soil, rock, or sediment samples for the presence of metals. XRF screening 
requires proper sample preparation and proper instrument calibration. Sample preparation and 
instrument calibration procedures shall be documented in the field logs. The methods and procedures 
for sample preparation and instrument calibration shall be approved by the Department prior to the start 
of field activities. Field XRF screening results for selected metals may be used in lieu of laboratory 
analyses upon written approval by the Department; however, the results shall, at a minimum, be 
confirmed by laboratory analyses at a frequency of20 percent (one sample per every five analyzed by 
XRF analysis). 

Field screening results are site- and boring-specific and the results vary with instrument type, media 
screened, weather conditions, moisture content, soil or rock type, and type of contaminant. The 
Respondents shall record on the field logs all conditions capable of influencing the results of field 
screening. The Respondents shall submit to the Department conditions potentially influencing field 
screening results as part of the site-specific investigation, remediation, or monitoring reports. 
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At a minimum, the Respondents shall submit the samples with the greatest apparent degree of 
contamination, based on field observations and field screening, for laboratory analysis. The 
Respondents shall also use the location of the sample relative to groundwater, stratigraphic units or 
contacts, and the proximity to significant site or subsurface features or structures as a guideline for 
sample selection. In addition, the Respondents shall submit the samples with no or little apparent 
contamination, based on field screening, for laboratory analysis if the intention is to confirm that the 
base (or other depth interval) of a boring or other sample location is not contaminated. 

IX.B.2.e Soil, Rock, and Sediment Sample Types 

The Respondents shall collect soil, rock, and sediment samples at the frequencies outlined in the site
specific investigation, corrective action, or monitoring work plans for each SWMU, AOC, or other site 
submitted by the Respondents for review and written approval by the Department. The samples 
collected shall be representative of the media and site conditions being investigated or monitored. The 
Respondents shall collect QA/QC samples to monitor the validity of the soil, rock, and sediment 
sample collection procedures. Field duplicates will be collected at a rate of ten percent. The 
Respondents shall collect equipment blanks from all sampling apparatus at a frequency of ten percent 
for chemical analysis. Equipment blanks shall be collected at a frequency of one per day if disposable 
sampling equipment is used. The Respondents shall collect field blanks at a frequency of one per day 
for each medium (with the exception of air samples) at each SWMU, AOC, or other site. Reagent 
blanks shall be used if chemical analytical procedures requiring reagents are employed in the field as 
part of the investigation or monitoring program. The resulting data will provide information on the 
variability associated with sample collection, handling, and laboratory analysis operations. The blanks 
and duplicates shall be submitted for laboratory analyses associated with the project-specific 
contaminants, data quality concerns, and media being sampled. 

IX.B.2.f Sample Point and Structure Location Surveying 

The horizontal and vertical coordinates of the top of each monitoring well casing and the ground 
surface at each monitoring well location shall be determined by a registered New Mexico professional 
land surveyor in accordance with the State Plane Coordinate System (NMSA 1978 47-1-49-56 (Rep!. 
Pamp. 1993)). The surveys shall be conducted in accordance with Sections 500.1 through 500.12 of 
the Regulations and Rules of the Board of Registration for Professional Engineers and Surveyors 
Minimum Standards for Surveying in New Mexico. Horizontal positions shall be measured to the 
nearest 0.1-ft, and vertical elevations shall be measured to the nearest 0.01-ft. The Respondents shall 
prepare site map(s), certified by a registered New Mexico professional land surveyor, presenting all 
surveyed locations and elevations including relevant site features and structures for submittal with all 
associated reports to the Department. 

Site attributes (e.g., soil sample locations, sediment sample locations, springs, outfalls, pertinent 
structures, monitoring stations, as well as staked out sampling grids), shall be located by using the 
global positioning system (GPS), the electronic total station with prism reflectors, or a combination 
of both surveying systems, or by using a registered New Mexico Registered Land Surveyor using the 
methods described in the paragraph above. Horizontal locations shall be measured to the nearest 0.5 
ft. Respondents shall provide the Department a statement of accuracy for survey data upon request. 
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IX.B.2.g Subsurface Vapor-phase Monitoring and Sampling 

Samples of subsurface vapors shall be collected from vapor monitoring points from both discrete 
zones, selected based on investigation and field screening results, and as total well subsurface vapor 
samples where required by the Department. 

The Respondents shall, at a minimum, collect vapor samples for field measurement of the following: 

• Percent oxygen; 

• Organic vapors (using a photo-ionization detector with an 11.7 eV (electron volt) lamp, a 
combustible vapor indicator or other method approved by the Department); 

• Percent carbon dioxide; 

• Static subsurface pressure; and 

• Other parameters (such as carbon monoxide and hydrogen sulfide) as required by the 
Department. 

The Respondents also shall collect vapor samples for laboratory analysis of the following as required: 

• Percent moisture; 

• voes; and 

• Other analytes required by the Department. 

Vapor samples analyzed by the laboratory for percent moisture and voes shall be collected using 
SUMMA canisters or other sample collection method approved by the Department. The samples shall 
be analyzed for voe concentrations by EPA Method T0-15, as it may be updated, or equivalent voe 
analytical method. 

Field vapor measurements, the date and time of each measurement, and the instrument used shall be 
recorded on a vapor monitoring data sheet. The instruments used for field measurements shall be 
calibrated daily in accordance with the manufacturers specifications and as described in Section 
IX.B.4. The methods used to obtain vapor-phase field measurements and samples shall be approved by 
the Department in writing prior to the start of air monitoring at each Facility site where vapor-phase 
monitoring is conducted. 

IX.B.2.h Groundwater Monitoring 

IX.B.2.h.i Groundwater Levels 

Groundwater level measurements shall be obtained at intervals required by the Department. 
Groundwater levels also shall be obtained prior to purging in preparation for a sampling event. 
Measurement data and the date and time of each measurement shall be recorded on a site monitoring 
data sheet. The depth to groundwater shall be measured to the nearest 0.01 ft. The depth to 
groundwater shall be recorded relative to the surveyed well casing rim or other surveyed datum. 
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Groundwater levels shall be measured in all wells in a given watershed (or the number of wells 
otherwise specified in a Department approved groundwater monitoring work plan) within 24 hours. 
Facility-wide regional aquifer and intermediate perched zone groundwater level measurements shall be 
obtained at all well locations (or the number of wells otherwise specified in a Department approved 
groundwater monitoring work plan) within 14 days of the commencement of the specified measuring 
event. The Respondents shall conduct periodic measuring events, the schedule for which shall be 
provided in the groundwater monitoring work plans. In addition, groundwater levels shall be measured 
in alluvial wells in conjunction with the collection of surface water measurements in each watershed. 

IX.B.2.h.ii Surface Water Measurements 

Stream flow rates within each watershed shall be measured in conjunction with sampling events. 

IX.B.2.i Groundwater Sampling 

Groundwater samples shall initially be obtained from newly installed alluvial monitoring wells 
between ten (10) and thirty (30) days after completion of well development. Groundwater samples 
shall initially be obtained from newly installed intermediate zone and regional aquifer monitoring wells 
between ten (10) and sixty (60) days after completion of well development. Groundwater monitoring 
and sampling shall be conducted at an interval approved by the Department after the initial sampling 
event. All monitoring wells within a watershed or the number of wells otherwise specified in a 
Department approved groundwater monitoring work plan shall be sampled within twenty one (21) days 
of the start of the groundwater sampling event. The Respondents shall sample all saturated zones 
screened to allow entry of groundwater into each monitoring well during each sampling event (or as 
otherwise specified in a Department approved groundwater monitoring work plan). All requests for 
variances from the groundwater sampling schedule shall be submitted to the Department, in writing, 
thirty (30) days prior to the start of scheduled monitoring and sampling events. Groundwater samples 
shall be collected from all saturated zones, where possible, within exploratory borings not intended to 
be completed as monitoring wells prior to abandonment of the borings. 
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Water samples shall be analyzed in accordance with approved work plans for one or more of the 
following general chemistry parameters as required by the Department: 

nitrate/nitrite sulfate chloride sodium 

dissolved C02 alkalinity carbonate/bicarbonate boron 

fluoride manganese calcium silicon 

ferric/ferrous iron ammo ma potassium phosphorus/phosphate 

strontium lithium magnesmm molybdenum 

TKN total organic carbon suspended sediment concentration* 

total dissolved solids bromide stable isotopes (as required by the Department) 

* ASTM Method D3977-97 standard test for determining sediment concentration in water 
samples. 

IX.B.2.i.i Well Purging 

All zones in each monitoring well shall be purged by removing groundwater prior to sampling and in 
order to ensure that formation water is being sampled. Purge volumes shall be determined by 
monitoring, at a minimum, groundwater pH, specific conductance, dissolved oxygen concentrations, 
turbidity, redox potential, and temperature during purging of volumes and at measurement intervals 
approved by the Department in writing. The groundwater quality parameters shall be measured using a 
flow-through cell and instruments approved by the Department in writing. The volume of groundwater 
purged, the instruments used, and the readings obtained at each interval shall be recorded on the field 
monitoring log. Water samples may be obtained from the well after the measured parameters of the 
purge water have stabilized to within ten percent for three consecutive measurements. Well purging 
may also be conducted in accordance with the Department's Position Paper "Use of Low-Flow and 
other Non-Traditional Sampling Techniques for RCRA Compliant Groundwater Monitoring" (October 
30, 2001). The Respondents may submit, to the Department for approval, a written request for a 
variance from the described methods of well purging for individual wells no later than ninety (90) days 
prior to scheduled sampling activities. The Department will respond to the request, in writing, within 
sixty ( 60) days of receipt of the variance request. 

IX.B.2.i.ii Groundwater Sample Collection 

Groundwater samples shall be obtained from each well after a sufficient amount of water has been 
removed from the well casing to ensure that the sample is representative of formation water. 
Groundwater samples shall be obtained using methods approved by the Department within eight hours 
of the completion of well purging. Sample collection methods shall be documented in the field 
monitoring reports. The samples shall be transferred to the appropriate, clean, laboratory-prepared 
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containers provided by the analytical laboratory. Sample handling and chain-of-custody procedures are 
described in Section IX.B.2.j of this Consent Order. Decontamination procedures shall be established 
for reusable water sampling equipment as described in Section IX.B.3 of this Consent Order. 

All purged groundwater and decontamination water shall be temporarily stored at satellite 
accumulation areas or transfer stations in labeled 55-gallon drums, less-than-90-day storage areas or 
other containers approved by the Department until proper characterization and disposal can be 
arranged. The methods for disposal of purge/decontamination water shall be approved by the 
Department prior to removal from the temporary storage area. Disposable materials shall be handled as 
described in Section IX.B.5 of this Consent Order. 

Groundwater samples intended for metals analysis shall be submitted to the laboratory as total metals 
samples. If required by the Department, the Respondents shall obtain groundwater samples for 
dissolved metals analysis to be filtered using disposable in-line filters with a 0.45 micron or other mesh 
size approved by the Department. 

IX.B.2.i.iii Surface Water Sample Collection 

Surface water samples shall be collected using methods approved by the Department. Samples shall be 
collected in clean laboratory-prepared sampling containers. The methods and instruments used to 
measure field parameters shall be approved by the Department prior to conducting surface water 
sampling. The sampling and monitoring techniques used and the measurements obtained shall be 
recorded in the field monitoring reports. 

IX.B.2.i.iv Groundwater and Surface Water Sample Types 

Groundwater samples shall be collected from each monitoring well and surface water samples shall be 
collected at predetermined locations. Field duplicates, field blanks, equipment rinseate blanks, reagent 
blanks, if necessary, and trip blanks shall be obtained for quality assurance during groundwater and 
surface water sampling activities. The samples shall be handled as described in Section IX.B.2.j of this 
Consent Order. 

Field duplicate surface water and groundwater samples shall be obtained at a frequency of ten percent. 
At a minimum, one duplicate sample per sampling event shall always be obtained. 

Field blanks shall be obtained at a frequency of no less than one per day per site or unit. Field blanks 
shall be generated by filling sample containers in the field with deionized water and submitting the 
samples, along with the groundwater or surface water samples, to the analytical laboratory for the 
appropriate analyses. 

Equipment rinsate blanks shall be obtained for chemical analysis at the rate of five percent but no fewer 
than one rinseate blank per sampling day. Equipment rinsate blanks shall be collected at a rate of one 
per sampling day if disposable sampling apparatus is used. Rinsate samples shall be generated by 
rinsing deionized water through unused or decontaminated sampling equipment. The rinsate sample 
then shall be placed in the appropriate sample container and submitted with the groundwater or surface 
water samples to the analytical laboratory for the appropriate analyses. 
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Reagent blanks shall be obtained at a frequency of ten percent but no fewer than one per day per unit if 
chemical analyses requiring the use of chemical reagents are conducted in the field during water 
sampling activities. 

Trip blanks shall accompany laboratory sample bottles and shipping and storage containers intended 
for VOC analyses. Trip blanks shall consist of a sample of analyte-free deionized water prepared by 
the laboratory and placed in an appropriate sample container. The trip blank shall be prepared by the 
analytical laboratory prior to the sampling event and shall be kept with the shipping containers and 
placed with other water samples obtained from the site each day. Trip blanks shall be analyzed at a 
frequency of one for each shipping container of samples. 

IX.B.2.j Sample Handling 

At a minimum, the following procedures shall be used at all times when collecting samples during 
investigation, corrective action, and monitoring activities: 

1. Neoprene, nitrile, or other protective gloves shall be worn when collecting samples. New 
disposable gloves shall be used to collect each sample. 

2. All samples collected of each medium for chemical analysis shall be transferred into clean 
sample containers supplied by the project analytical laboratory with the exception of soil, rock, 
and sediment samples obtained in brass sleeves or in Encore™ samplers. Upon recovery of the 
sample collected using split barrel samplers with brass sleeves, the brass sleeves shall be 
removed from the split barrel sampler and the open ends of the sleeves shall be lined with 
Teflon tape or foil and sealed with plastic caps. The caps shall be fastened to the sleeve with 
tape for storage and shipment to the analytical laboratory. The sample depth and the top of the 
sample shall be clearly marked. Sample container volumes and preservation methods shall be 
in accordance with EPA SW-846 and established industry practices for use by accredited 
analytical laboratories. Sufficient sample volume shall be obtained for the laboratory to 
complete the method-specific QC analyses on a laboratory-batch basis. 

3. Sample labels and documentation shall be completed for each sample following procedures 
included in the site-specific work plans approved by the Department. Immediately after the 
samples are collected, they shall be stored in a cooler with ice or other appropriate storage 
method until they are delivered to the analytical laboratory. Standard chain-of-custody 
procedures, as described in Section IX.B.6.b of this Consent Order, shall be followed for all 
samples collected. All samples shall be submitted to the laboratory soon enough to allow the 
laboratory to conduct the analyses within the method holding times. At a minimum, all 
samples shall be submitted to the laboratory within 48 hours after their collection. 

Shipment procedures shall include the following: 

1. Individual sample containers shall be packed to prevent breakage and transported in a sealed 
cooler with ice or other suitable coolant or other EPA or industry-wide accepted method. The 
drainage hole at the bottom of the cooler shall be sealed and secured in case of sample 
container leakage. Temperature blanks shall be included with each shipping container. 

2. Each cooler or other container shall be delivered directly to the analytical laboratory. 
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3. Glass bottles shall be separated in the shipping container by cushioning material to prevent 
breakage. 

4. Plastic containers shall be protected from possible puncture during shipping using cushioning 
material. 

5. The chain-of-custody form and sample request form shall be shipped inside the sealed storage 
container to be delivered to the laboratory. 

6. Chain-of-custody seals shall be used to seal the sample-shipping container in conformance with 
EPA protocol. 

7. Signed and dated chain-of-custody seals shall be applied to each cooler prior to transport of 
samples from the site. 

IX.B.2.k In-situ Testing 

In-situ permeability tests, remediation system pilot tests, stream flow tests, and other tests conducted to 
evaluate site and subsurface conditions shall be designed to accommodate specific site conditions and 
to achieve the test objectives. The testing methods shall be approved, in writing, by the Department 
prior to implementation. The tests shall be conducted in order to appropriately represent site conditions 
and in accordance with USGS, ASTM or other methods generally accepted by the industry. Detailed 
logs of all relevant site conditions and measurements shall be maintained during the testing events. If 
requested, a summary of the general test results, including unexpected or unusual test results and 
equipment failures or testing limitations shall be reported to the Department within thirty (30) days of 
completion of the test. The summary shall be presented in a format acceptable to the Department and 
in general accordance with the report formats outlined in Section XI of this Consent Order. A report 
summarizing the results of each test shall be submitted to the Department within one hundred and 
twenty (120) clays of completion of each test. 

IX.B.3 Decontamination Procedures 

The objective of the decontamination procedures is to minimize the potential for cross-contamination. 
A designated decontamination area shall be established for decontamination of drilling equipment, 
reusable sampling equipment and well materials. The drilling rig shall be decontaminated prior to 
entering the site or unit. Drilling equipment or other exploration equipment that may come in contact 
with the borehole shall be decontaminated by steam cleaning, by hot-water pressure washing, or by 
other method approved by the Department prior to drilling each new boring. 

Sampling or measurement equipment, including but not limited to, stainless steel sampling tools, split
barrel or core samplers, well developing or purging equipment, groundwater quality measurement 
instruments, and water level measurement instruments, shall be decontaminated in accordance with the 
following procedures or other methods approved by the Department before each sampling attempt or 
measurement: 

1. Brush equipment with a wire or other suitable brush, if necessary or practicable, to remove 
large particulate matter. 

2. Rinse with potable tap water. 
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3. Wash with nonphosphate detergent or other detergent approved by the Department 
(examples include Fantastik™, Liqui-Nox®) followed by a tap water rinse. 

4. Rinse with 0.1 M nitric acid (to remove trace metals, if necessary) followed by a tap water 
nnse. 

5. Rinse with methanol (to remove organic compounds, if necessary) followed by a tap water 
nnse. 

6. Rinse with potable tap water. 

7. Double rinse with deionized water. 

All decontamination solutions shall be collected and stored temporarily as described in Section 
IX.B.5 of this Consent Order. Decontamination procedures and the cleaning agents used shall be 
documented in the daily field log. 

IX.B.4 Field Equipment Calibration Procedures 

Field equipment requiring calibration shall be calibrated to known standards, in accordance with the 
manufacturers' recommended schedules and procedures. At a minimum, calibration checks shall be 
conducted daily, or at other intervals approved by the Department, and the instruments shall be 
recalibrated, if necessary. Calibration measurements shall be recorded in the daily field logs. If field 
equipment becomes inoperable, its use shall be discontinued until the necessary repairs are made. In 
the interim, a properly calibrated replacement instrument shall be used. 

IX.B.5 Collection and Management oflnvestigation Derived Waste 

Investigation derived waste (IDW) includes general refuse, drill cuttings, excess sample material, water 
(decontamination, development and purge), and disposable equipment generated during the course of 
investigation, corrective action, or monitoring activities. All IDW shall be properly characterized and 
disposed of in accordance with all Federal, State, and local rules and regulations for storage, labeling, 
handling, transport, and disposal of waste. The Respondents shall include a description of anticipated 
management of IDW as part of the applicable work plan submitted to the Department for approval 
prior to disposal of any IDW produced during investigation, corrective action, or monitoring activities. 
The Respondents may submit a request to the Department to dispose ofIDW on a case-by-case basis 

prior to submittal of the applicable work plan. 

All water generated during sampling and decontamination activities shall be temporarily stored at 
satellite accumulation areas or transfer stations in labeled 5 5-gallon drums or other containers approved 
by the Department until proper characterization and disposal can be arranged. The IDW may be 
characterized for disposal based on the known or suspected contaminants potentially present in the 
waste. The methods for waste characterization and disposal of IDW shall be approved by the 
Department prior to removal from the temporary storage area. 
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IX.B.6 Documentation of Field Activities 

IX.B.6.a General 

Daily field activities, including observations and field procedures, shall be recorded on appropriate 
forms. The original field forms shall be maintained at the Facility. Copies of the completed forms 
shall be maintained in a bound and sequentially numbered field file for reference during field activities. 
Indelible ink shall be used to record all field activities. Photographic documentation of field activities 
shall be performed, as appropriate. The daily record of field activities shall include the following: 

• Site or unit designation; 

• Date; 

• Time of arrival and departure; 

• Field investigation team members including subcontractors and visitors; 

• Weather conditions; 

• Daily activities and times conducted; 

• Observations; 

• Record of samples collected with sample designations and locations specified; 

• Photographic log; 

• Field monitoring data, including health and safety monitoring if conditions arise that require 
modification of required work; 

• Equipment used and calibration records, if appropriate; 

• List of additional data sheets and maps completed; 

• An inventory of the waste generated and the method of storage or disposal; and 

• Signature of personnel completing the field record. 

IX.B.6.b Sample Custody 

All samples collected for analysis shall be recorded in the field report or data sheets. Chain-of-custody 
forms shall be completed at the end of each sampling day, prior to the transfer of samples off site, and 
shall accompany the samples during shipment to the laboratory. A signed and dated custody seal shall 
be affixed to the lid of the shipping container. Upon receipt of the samples at the laboratory, the 
custody seals will be broken, the chain-of-custody form shall be signed as received by the laboratory, 
and the conditions of the samples shall be recorded on the form. The original chain-of-custody form 
shall remain with the laboratory and copies shall be returned to the relinquishing party. The 
Respondents shall maintain copies of all chain-of-custody forms generated as part of sampling 
activities. Copies of the chain-of-custody records (either paper copies or electronically scanned in PDF 
format) shall be included with all draft and final laboratory reports submitted to the Department. 
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IX.C CHEMICAL ANALYSES 

The Respondents shall submit all samples for laboratory analysis to accredited contract laboratories. 
The laboratories shall use the most recent EPA and industry-accepted extraction and analytical 
methods for chemical analyses for target analytes as the testing methods for each medium sampled. 

The Respondents shall submit a list of analytes and analytical methods to the Department, for review 
and written approval as part of each site-specific investigation, corrective action, or monitoring work 
plan. The detection limits for each method shall be less than applicable background, screening, and 
regulatory cleanup levels. The preferred method detection limits are a maximum of20 percent of the 
cleanup, screening, or background levels. Analyses conducted with detection limits that are greater 
than applicable background, screening, and regulatory cleanup levels shall be considered data quality 
exceptions and the reasons for the elevated detection limits shall be reported to the Department. These 
data cannot be used for statistical analyses. All analytical data (non-detects, estimated blanks, and 
detects) shall be included in the electronic copy of the investigation report in Microsoft™ Excel format 
with qualifiers as attached from the analytical laboratory. The summary tables shall include only 
detects of the data based on the corresponding qualifiers. The Respondents shall not censor the data 
based on detection limits, quantitation limits, or measurement uncertainty. 

IX.C.l Laboratory QA/QC Requirements 

The following requirements for laboratory QA/QC procedures shall be considered the minimum 
QA/QC standards for the laboratories employed by the Respondents that provide analytical services for 
environmental investigation, corrective action, and monitoring activities conducted at the Facility. The 
Respondents shall provide the names of the contract analytical laboratories and copies of the laboratory 
quality assurance manuals to the Department within forty-five ( 45) days of awarding a contract for 
analytical services to any contract laboratory. 

IX.C.l.a Quality Assurance Procedures 

Contract analytical laboratories shall maintain internal quality assurance programs in accordance with 
EPA and industry-wide accepted practices and procedures. At a minimum, the laboratories shall use a 
combination of standards, blanks, surrogates, duplicates, matrix spike/matrix spike duplicates 
(MS/MSD), blank spike/blank spike duplicates (BS/BSD), and laboratory control samples to 
demonstrate analytical QA/QC. The laboratories shall establish control limits for individual chemicals 
or groups of chemicals based on the long-term performance of the test methods. In addition, the 
laboratories shall establish internal QA/QC that meets EPA's laboratory certification requirements. 
The specific procedures to be completed are identified in the following sections. 

IX.C.l.b Equipment Calibration Procedures and Frequency 

The laboratories' equipment calibration procedures, calibration frequency, and calibration standards 
shall be in accordance with the EPA test methodology requirements and documented in the 
laboratories' quality assurance and SOP manuals. All instruments and equipment used by the 
laboratory shall be operated, calibrated, and maintained according to manufacturers' guidelines and 
recommendations. Operation, calibration, and maintenance shall be performed by personnel who have 
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been properly trained in these procedures. A routine schedule and record ofinstrument calibration and 
maintenance shall be kept on file at the laboratory. 

IX.C.1.c Laboratory QA/QC Samples 

Analytical procedures shall be evaluated by analyzing reagent or method blanks, surrogates, 
MS/MSDs, BS/BSDs, and laboratory duplicates, as appropriate for each method. The laboratory 
QA/QC samples and frequency of analysis to be completed shall be documented in the cited EPA or 
DOE test methodologies. At a minimum, the laboratory shall analyze laboratory blanks, MS/MSDs, 
BS/BSDs, and laboratory duplicates at a frequency of one in twenty for all batch runs requiring EPA 
test methods and at a frequency of one in ten for non-EPA test methods. Laboratory batch QA/QC 
samples shall be specific to the project. 

IX.C.1.d Laboratory Deliverables 

The laboratory analytical data package shall be prepared in accordance with EPA-established Level III 
or IV analytical support protocol. The following shall be provided in the analytical laboratory reports 
submitted to the Respondents either electronically or in hard (paper) copy for this project: 

1. Transmittal letter, including information about the receipt of samples, the testing methodology 
performed, any deviations from the required procedures, any problems encountered in the 
analysis of the samples, any data quality exceptions, and any corrective actions taken by the 
laboratory relative to the quality of the data contained in the report. 

2. Sample analytical results, including sampling date; date of sample extraction or preparation; 
date of sample analysis; dilution factors and test method identification; soil, rock, or sediment 
sample results in consistent units (mg/kg) or micrograms per kilogram in dry-weight basis; 
water sample results in consistent units (milligrams per liter or micrograms per liter (µg/L)); 
vapor sample results in consistent units (ppm or µg/m3); and detection limits for undetected 
analytes. Results shall be reported for all field samples, including field duplicates and blanks, 
submitted for analysis. 

3. Method blank results, including detection limits for undetected analytes. 

4. Surrogate recovery results and corresponding control limits for samples and method blanks 
(organic analyses only). 

5. MS/MSD and/ or B SIB SD spike concentrations, percent recoveries, relative percent differences 
(RPDs), and corresponding control limits. 

6. Laboratory duplicate results for inorganic analyses, including relative percent differences and 
corresponding control limits. 

7. Sample chain-of-custody documentation. 

8. Holding times and conditions. 

9. Confmmance with required analytical protocol(s). 

10. Instrument calibration. 

11. Blanks. 
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12. Detection/quantitation limits. 

13. Recoveries of surrogates. 

14. Variability for duplicate analyses. 

15. Completeness. 

16. Data report formats. 

17. The following data deliverables for organic compounds shall be required from the laboratory: 

• A cover letter referencing the procedure used and discussing any analytical problems, 
deviations, and modifications, including signature from authority representative certifying to 
the quality and authenticity of data as reported; 

• Report of sample collection, extraction, and analysis dates, including sample holding 
conditions; 

• Tabulated results for samples in units as specified, including data qualification in conformance 
with EPA protocol, and definition of data descriptor codes; 

• Reconstructed ion chromatograms for gas chromatograph/mass spectrometry (GC/MS) 
analyses for each sample and standard calibration; 

• Selected ion chromatograms and mass spectra of detected target analytes (GC/MS) for each 
sample and calibration with associated library/reference spectra; 

• Gas chromatograph/electron capture device (GC/ECD) and/or gas chromatograph/flame 
ionization detector (GC/FID) chromatograms for each sample and standard calibration; 

• Raw data quantification reports for each sample and calibrations, including areas and retention 
times for analytes, surrogates, and internal standards; 

• A calibration data summary reporting calibration range used and a measure oflinearity [include 
decafluorotriphenylphosphine (DFTPP) and p-bromofluorobenzene (BFB) spectra and 
compliance with tuning criteria for GC/MS]; 

• Final extract volumes (and dilutions required), sample size, wet-to-dry weight ratios, and 
instrument practical detection/quantitation limit for each analyte; 

• Analyte concentrations with reporting units identified, including data qualification in 
conformance with the CLP Statement of Work (SOW) (include definition of data descriptor 
codes); 

• Quantification of analytes in all blank analyses, as well as identification of method blank 
associated with each sample; 

• Recovery assessments and a replicate sample summary, including all surrogate spike recovery 
data with spike levels/concentrations for each sample and all MS/MSD results (recoveries and 
spike amounts); and 

• Report of tentatively identified compounds with comparison of mass spectra to 
library /reference spectra. 

18. The following data deliverables for inorganic compounds shall be required from the laboratory: 
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• A cover letter referencing the procedure used and discussing any analytical problems, 
deviations, and modifications; including signature from authority representative certifying to 
the quality and authenticity of data as reported; 

• Report of sample collection, digestion, and analysis dates, with sample holding conditions; 

• Tabulated results for samples in units as specified, including data qualification in conformance 
with the CLP SOW (including definition of data descriptor codes); 

• Results of all method QA/QC checks, including inductively coupled plasma (I CP) Interference 
Check Sample and ICP serial dilution results; 

• Tabulation of instrument and method practical detection/quantitation limits; 

• Raw data quantification report for each sample; 

• A calibration data summary reporting calibration range used and a measure oflinearity, where 
appropriate; 

• Final digestate volumes (and dilutions required), sample size, and wet-to-dry weight ratios; 

• Quantification of analytes in all blank analyses, as well as identification of method blank 
associated with each sample; and 

• Recovery assessments and a replicate sample summary, including post-digestate spike analysis; 
all MS data (including spike concentrations) for each sample, if accomplished; all MS results 
(recoveries and spike amounts); and laboratory control sample analytical results). 

The Respondents shall present summary tables of these data and Level II QA/QC results to the 
Department in the formats described in Section XI of this Order. The raw analytical data, including 
calibration curves, instrument calibration data, data calculation work sheets, and other laboratory 
support data for samples from this project, shall be compiled and kept on file at the Facility for 
reference. The Respondents shall make the data available to the Department upon request. 

IX.C.2 Review of Field and Laboratory QA/QC Data 

The Respondents shall evaluate the sample data, field, and laboratory QA/QC results for acceptability 
with respect to the data quality objectives (DQOs). Each group of samples shall be compared with the 
DQOs and evaluated using data validation guidelines contained in EPA guidance documents, the latest 
version of SW-846, and industry-accepted QA/QC methods and procedures. 

The Respondents shall require the laboratory to notify the Facility project manager of data quality 
exceptions within one working day of discovery in order to allow for sample re-analysis, if possible. 
The Facility project manager shall contact the Department within one working day of receipt of 
laboratory notification of data quality exceptions that may affect the ability to meet the objectives of 
the investigation or compliance activity in order to discuss the implications and determine whether the 
data will still be considered acceptable or if sample re-analysis or resampling is necessary. The Facility 
project manager shall summarize the results of the discussion with the Department project leader 
regarding the data quality exceptions in a memorandum. The Respondents shall submit the 
memorandum to the Department by fax or electronic mail within three working days of the conclusion 
of the data quality discussion. 
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IX.CJ Blanks, Field Duplicates, Reporting Limits and Holding Times 

IX.CJ.a Blanks 

The analytical results of field blanks and field rinseate blanks shall be reviewed to evaluate the 
adequacy of the equipment decontamination procedures and the possibility of cross-contamination 
caused by decontamination of sampling equipment. The analytical results of trip blanks shall be 
reviewed to evaluate the possibility for contamination resulting from the laboratory-prepared sample 
containers or the sample transport containers. The analytical results of laboratory blanks shall be 
reviewed to evaluate the possibility of contamination caused by the analytical procedures. If 
contaminants are detected in field or laboratory blanks, the sample data shall be qualified, as 
appropriate. 

IX.C.3.b Field Duplicates 

Field duplicates shall consist of two samples either split from the same sample device or collected 
sequentially. Field duplicate samples shall be collected at a minimum frequency of ten percent of the 
total number of samples submitted for analysis. RPDs for field duplicates shall be calculated. A 
precision of no more than 20 percent for duplicates shall be considered acceptable for soil, rock, and 
sediment sampling conducted at the Facility. The analytical DQO for precision shall be used for water 
duplicates. 

IX.C.3.c Method Reporting Limits 

Method reporting limits for sample analyses for each medium shall be established at the lowest level 
practicable for the method and analyte concentrations and shall not exceed soil, groundwater, surface 
water, or vapor emissions background levels, cleanup standards, and screening levels. The preferred 
method detection limits are a maximum of20 percent of the background, screening, or cleanup levels. 
Detection limits that exceed established soil, groundwater, surface water, or air emissions cleanup 
standards, screening levels, or background levels and are reported as "not detected" shall be considered 
data quality exceptions and an explanation for the exceedance and its acceptability for use shall be 
provided. 

IX.C.3.d Holding Times 

The Respondents shall review the sampling, extraction, and analysis dates to confirm that extraction 
and analyses were completed within the recommended holding times, as specified by EPA protocol. 
Appropriate data qualifiers shall be noted if holding times were exceeded. 

IX.C.4 Representativeness and Comparability 

IX.C.4.a Representativeness 

Representativeness is a qualitative parameter related to the degree to which the sample data represent 
the relevant specific characteristics of the media sampled. The Respondents shall implement 
procedures to assure representative samples are collected and analyzed, such as repeated measurements 
of the same parameter at the same location over several distinct sampling events. The Respondents 
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shall note any procedures or variations that may affect the collection or analysis of representative 
samples and shall qualify the data. 

IX.C.4.b Comparability 

Comparability is a qualitative parameter related to whether similar sample data can be compared. To 
assure comparability, the Respondents shall report analytical results in appropriate units for 
comparison with other data (past studies, comparable sites, screening levels, and cleanup standards), 
and shall implement standard collection and analytical procedures. Any procedure or variation that 
may affect comparability shall be noted and the data shall be qualified. 

IX.C.5 Laboratory Reporting, Documentation, Data Reduction, and Corrective 
Action 

Upon receipt of each laboratory data package, data shall be evaluated against the criteria outlined in the 
previous sections. Any deviation from the established criteria shall be noted and the data will be 
qualified. A full review and discussion of analytical data QA/QC and all data qualifiers shall be 
submitted as appendices or attachments to investigation and monitoring reports prepared in accordance 
with Section XI of this Consent Order. Data validation procedures for all samples shall include 
checking the following, when appropriate: 

1. Holding times; 

2. Detection limits; 

3. Field equipment rinseate blanks; 

4. Field blanks; 

5. Field duplicates; 

6. Trip blanks; 

7. Reagent blanks; 

8. Laboratory duplicates; 

9. Laboratory blanks; 

10. Laboratory matrix spikes; 

11. Laboratory matrix spike duplicates; 

12. Laboratory blank spikes; 

13. Laboratory blank spike duplicates; and 

14. Surrogate recoveries. 

If significant quality assurance problems are encountered, appropriate corrective action shall be 
implemented. All corrective action shall be defensible and the corrected data shall be qualified. 
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X. MONITORING WELL CONSTRUCTION REQUIREMENTS 

X.A TYPES OF MONITORING WELLS 

Three types of groundwater monitoring wells are required at the Facility: alluvial, intermediate, and 
regional wells. Alluvial wells are shallow wells which monitor groundwater in the alluvium located 
in the canyon bottoms. Intermediate wells monitor perched groundwater beneath the Facility and 
generally extend from depths of approximately 100 to 700 ft below ground surface. Regional wells 
monitor the deep regional aquifer beneath the Facility and generally are deeper than 700 ft below 
ground surface. 

The well construction, installation, and completion procedures for these wells differ because each 
well monitors a different stratigraphic horizon and at different depths. General drilling procedures 
are presented in Section X.B and monitoring well construction requirements are presented in Section 
X.C of this Consent Order. 

X.B DRILLING METHODS 

Groundwater monitoring wells and piezometers must be designed and constructed in a manner 
which will yield high quality samples, ensure that the well will last the duration of the project, and 
ensure that the well will not serve as a conduit for contaminants to migrate between different 
stratigraphic units or aquifers. The design and construction of groundwater monitoring wells shall 
comply with the guidelines established in various EPA RCRA guidance, including, but not limited 
to: 

• U.S. EPA, RCRA Groundwater Monitoring: Draft Technical Guidance, EPA/530-R-93-001, 
November, 1992; 

• U.S. EPA, RCRA Groundwater Monitoring Technical Enforcement Guidance Document, 
OSWER-9950.1, September, 1986; and 

• Aller, L., Bennett, T.W., Hackett, G., Petty, R.J., Lehr, J.H., Sedoris, H., Nielsen, D.M., and 
Denne, J.E., Handbook of Suggested Practices for the Design and Installation of 
Groundwater Monitoring Wells, EPA 600/4-89/034, 1989. 

A variety of methods are available for drilling monitoring wells. While the selection of the drilling 
procedure is usually based on the site-specific geologic conditions, the following issues shall also be 
considered: 

• Drilling shall be performed in a manner that minimizes impacts to the natural properties of 
the subsurface materials. 

• Contamination and cross-contamination of groundwater and aquifer materials during drilling 
shall be avoided. 

• The drilling method shall allow for the collection of representative samples of rock, 
unconsolidated materials, and soil. 
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• The drilling method shall allow the Respondents to determine when the appropriate location 
for the screened interval(s) has been encountered. 

• The drilling method shall allow for the proper placement of the filter pack and annular 
sealants. The borehole diameter shall be at least four inches larger in diameter than the 
nominal diameter of the well casing and screen to allow adequate space for placement of the 
filter pack and annular sealants. 

The drilling method shall allow for the collection of representative groundwater samples. Drilling 
fluids (which includes air) shall be used only when minimal impact to the surrounding formation and 
groundwater can be ensured. 

A brief description of the different drilling methods that may be appropriate for the construction of 
monitoring wells at the Facility follows. Many of these methods may be used alone, or in 
combination, to install monitoring wells at the Facility. While the selection of the specific drilling 
procedure will usually depend on the site-specific geologic conditions, justification for the method 
selected must be provided to the Department. 

X.B.1 Hollow-Stem Auger 

The hollow-stem continuous flight auger consists of a hollow, steel shaft with a continuous, spiraled 
steel flight welded onto the exterior site of the stem. The stem is connected to an auger bit and, 
when rotated, transports cuttings to the surface. The hollow stem of the auger allows drill rods, 
split-spoon core barrels, Shelby tubes, and other samplers to be inserted through the center of the 
auger so that samples may be retrieved during the drilling operations. The hollow stem also acts to 
temporarily case the borehole, so that the well screen and casing (riser) may be inserted down 
through the center of the augers once the desired depth is reached, minimizing the risk of possible 
collapse of the borehole. A bottom plug or pilot bit can be fastened onto the bottom of the augers to 
keep out most of the soils and/or water that have a tendency to clog the bottom of the augers during 
drilling. Drilling without a center plug is acceptable provided that the soil plug, formed in the 
bottom of the auger, is removed before sampling or installing well casings. The soil plug can be 
removed by washing out the plug using a side discharge rotary bit, or augering out the plug with a 
solid-stem auger bit sized to fit inside the hollow-stem auger. In situations where heaving sands are 
a problem, potable water may be poured into the augers to equalize the pressure so that the inflow of 
formation materials and water shall be held to a minimum when the bottom plug is removed. The 
hollow-stem auger method is best suited for drilling shallow overburden wells. 

X.B.2 Air Rotary/Air Down-The-Hole Hammer/ODEX 

The air rotary method consists of a drill pipe or drill stem coupled to a drill bit that rotates and cuts 
through soils and rock. The cuttings produced from the rotation of the drilling bit are transported to 
the surface by compressed air, which is forced down the borehole through the drill pipe and returns 
to the surface through the annular space (between the drill pipe and the borehole wall). The 
circulation of the compressed air not only removes the cuttings from the borehole but also helps to 
cool the drill bit. The use of air rotary drilling is best suited for hard-rock formations. In soft 
unconsolidated formations, casing is driven to keep the formation from caving. When using air 
rotary, the air compressor shall have an in-line filter system to filter the air coming from the 
compressor. The filter system shall be inspected regularly to insure that the system is functioning 
properly. In addition, a cyclone velocity dissipator or similar air containment/dust-suppression 
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system shall be used to funnel the cuttings to one location instead of allowing the cuttings to 
discharge uncontrolled from the borehole. Air rotary that employs the dual-tube (reverse 
circulation) drilling system is acceptable because the cuttings are contained within the drill stem and 
are discharged through a cyclone velocity dissipator to the ground surface. 

The injection of air into the borehole during air rotary drilling has the potential to alter the natural 
properties of the subsurface. This can occur through air-stripping of the VOCs in both soil and 
groundwater in the vicinity of the borehole, altering the groundwater geochemical parameters (e.g., 
pH and redox potential), and potentially increasing biodegradation of organic compounds in the 
aquifer near the borehole. These factors may prevent the well from yielding groundwater samples 
that are representative of in-situ conditions. 

In hard, abrasive, consolidated rock, a down-the-hole hammer may be more appropriate than the air 
rotary method. In this method, compressed air is used to actuate and operate a pneumatic hammer as 
well as lift the cuttings to the surface and cool the hammer bit. One drawback of the down-the-hole 
hammer is that oil is required in the air stream to lubricate the hammer-actuating device, and this oil 
could potentially contaminate the soil in the vicinity of the borehole and the aquifer. 

The ODEX method is a variation of the air rotary method in which a casing-driving technique is 
used in combination with air rotary drilling. With the ODEX system, the drill bit extends outward 
and reams a pilot hole large enough for a casing assembly to slide down behind the drill bit 
assembly. As a result, casing is advanced simultaneously while drilling the hole. 

X.B.3 Water Rotary and Mud Rotary 

The water and mud rotary drilling methods consist of rotary drilling techniques where water or 
drilling mud is used as the circulating fluid. In both methods, the circulating fluid is pumped down 
through the drill pipe and is returned back up the borehole through the annular space. The 
circulating fluid stabilizes the borehole, cools the drill bit, and carries the drill cuttings up to the 
surface. While the water and mud rotary drilling techniques are rapid and effective drilling methods, 
the recognition of water-bearing zones is hampered by the addition of water into the system. 

Mud rotary drilling is similar to water rotary drilling with the exception that mud additives are added 
to the water to change the properties (e.g., density, viscosity, yield point, gel strength, fluid-loss
control effectiveness, and lubricity) of the circulating fluid. Drilling muds provide greater borehole 
stabilization than water alone. There are several types of mud presently available, including 
bentonite, barium sulfate, organic polymers, cellulose polymers, and polyacrylamides. While 
drilling muds enhance the stability of the borehole and allow for drilling in formations not 
appropriate to other methods, they can adversely affect the hydro logic properties and geochemistry 
of the aquifer. For example, drilling fluid invasion and the buildup of borehole filter cake may 
reduce the effective porosity of the aquifer in the vicinity of the borehole. In addition, bentonite 
drilling muds may affect the pH of groundwater and organic polymer drilling muds have been 
observed to facilitate bacterial growth, which reduces the reliability of sampling results. If polymer 
emulsions are to be used in the drilling program at the Facility, polymer dispersion agents shall be 
used at the completion of the drilling program to remove the polymers from the boreholes. For 
example, if EZ Mud® is used as a drilling additive, a dispersant (e.g., BARAFOS® or five percent 
sodium hypochlorite) shall be used to disperse and chemically breakdown the polymer prior to 
developing and sampling the well. 
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X.B.4 Dual-Wall Reverse Circulation 

The dual-wall reverse circulation drilling method utilizes a double-wall drill pipe and has the reverse 
circulation of other conventional rotary drilling methods. The circulating fluid (water or air) is 
pumped down the borehole between the outer and inner drill pipe, and returns up the inner drill pipe. 
Cuttings are lifted to the surface through the inner drill pipe. The inner drill pipe rotates the bit, and 

the outer drill pipe acts as a casing and stabilizes the borehole. Typically, a tri-cone bit is used when 
drilling through unconsolidated formations and a down-the-hole hammer is used in hard rock. 

The dual-wall reverse circulation rotary method is one of the better methods available for obtaining 
representative and continuous formation samples while drilling. If a roller cone bit is used, the 
formation that is being drilled is located only a few inches ahead of the double-wall pipe. As a 
result, the cuttings observed at the surface represent no more than one foot of the formation at any 
point in time. 

When drilling with air, an in-line filter shall be used to remove oil or other impurities from the 
airstream. However, if a down-the-hole hammer is used, it must be used with caution since it 
requires oil in the airstream to lubricate the hammer. This could possibly introduce contaminants to 
the borehole and aquifer. 

X.B.5 Resonant Sonic 

Resonant sonic drilling is a method that uses a sonic drill head to produce high-frequency, high
force vibrations in a steel drill pipe. The vibrations in the pipe create a cutting action at the bit face, 
which allows a continuous core of the formation to move into a core barrel. The method requires no 
drilling fluid, drills very fast (up to one ft/sec in certain formations), drills at any angle through all 
formations (rock, clay, sand, boulders, permafrost, glacial till), and yields virtually no cuttings in the 
drilling process. While there are numerous advantages to this process, the primary disadvantage is 
the cost of the method. This drilling method has been tested by the DOE and used at various DOE 
facilities. 

X.B.6 Cryogenic 

Cryogenic drilling is a technique that uses standard air rotary drilling methods, but employs cold 
nitrogen gas as the circulating fluid instead of compressed air. The use of nitrogen gas as the 
circulation fluid freezes the borehole wall while drilling, which stabilizes unconsolidated sediments 
and prevents potential cross-contamination of different water-bearing zones. In addition, the method 
produces fewer cuttings than liquid based drilling methods, requires minimal equipment 
modifications to existing drill rigs, and does not add contaminants to the borehole during the drilling 
process due to the benign nature of nitrogen gas. The method is especially applicable for drilling 
through alternating hard (competent) and soft (unconsolidated) formations. This drilling method has 
been tested by the DOE and proposed for future use at various DOE facilities. 

x.c WELL CONSTRUCTION/COMPLETION METHODS 

X.C.l Well Construction Materials 

Well construction materials shall be selected based on the goals and objectives of the proposed 
monitoring program and the geologic conditions at the site. When selecting well construction 
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materials, the primary concern shall be selecting materials that will not contribute foreign 
constituents or remove contaminants from the groundwater. Other factors to be considered include 
the tensile strength, compressive strength, and collapse strength of the materials; length of time the 
monitoring well will be in service; and the material's resistance to chemical and microbiological 
corrosion. Generally, if the monitoring program requires the analysis of organic constituents, 
stainless steel or fluoropolymer materials should be used. However, if the monitoring program 
requires only inorganic constituent analyses, polyvinyl chloride (PVC) materials may be used. PVC 
should not be used for monitoring wells where organic constituents will be analyzed due to its 
potential for sorption and leaching of contaminants. 

Well screen and casing materials acceptable for the construction of RCRA monitoring wells include 
stainless steel (304 or 316), rigid PVC (meeting American National Standards Institute/National 
Sanitation Foundation Standard 14), and fluoropolymer materials (polytetrafluoroethylene, 
fluorinated ethylene propylene, and polyvinylidene). In addition, there are other materials available 
for the construction of monitoring wells including acrylonitrile butadiene styrene (ABS), fiberglass
reinforced plastic (FRP), black iron, carbon steel, and galvanized steel, but these materials are not 
recommended for use in long term monitoring wells due to their low resistance to chemical attack 
and potential contribution of contamination to the groundwater. However, these materials may be 
used in the construction of monitoring wells where they will not be in contact with the groundwater 
that will be sampled (e.g., carbon steel pipe used as surface casing). 

X.C.2 Well Construction Techniques 

X.C.2.a Single-Cased Wells 

The borehole shall be bored, drilled, or augered as close to vertical as possible, and checked with a 
plumb bob, level, or appropriate downhole logging tool. Slanted boreholes shall not be acceptable 
unless specified in the design. The borehole shall be of sufficient diameter so that well construction 
can proceed without major difficulties. To assure an adequate size, a minimum two-inch annular 
space is required between the casing and the borehole wall (or the hollow-stem auger wall). The 
two-inch annular space around the casing will allow the filter pack, bentonite seal, and annular grout 
to be placed at an acceptable thickness. Also, the two-inch annular space will allow up to a 1.5-inch 
outer diameter tremie pipe to be used for placing the filter pack, bentonite seal, and grout at the 
specified intervals. 

It may be necessary to overdrill the borehole so that any soils that have not been removed (or that 
have fallen into the borehole during augering or drill stem retrieval) will fall to the bottom of the 
borehole below the depth where the filter pack and well screen are to be placed. Normally, three to 
five ft is sufficient for overdrilling shallow wells. Deep wells may require deeper overdrilling. The 
borehole can also be overdrilled to allow for an extra space for a well sump to be installed. If the 
borehole is overdrilled deeper than desired, it can be backfilled to the designated depth with 
bentonite pellets or the filter pack. 

The welJ casings (riser assembly) should be secured to the well screen by flush-jointed threads or 
other appropriate connections and placed into the borehole and plumbed by the use of centralizers, a 
plumb bob, or a level. No petroleum-based lubricating oils or grease shall be used on casing threads. 
Teflon tape can be used to wrap the threads to insure a tight fit and minimize leakage. No glue of 

any type shalJ be used to secure casing joints. Teflon "O" rings can also be used to ensure a tight fit 
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and minimize leakage. "O" rings made of materials other than Teflon are not acceptable if the well 
will be sampled for organic compound analyses. Before the well screen and casings are placed at 
the bottom of the borehole, at least six inches of filter material shall be placed at the bottom to serve 
as a firm footing. The string of well screen and casing should then be placed into the borehole and 
plumbed. If centralizers are used, they shall be placed below the well screens and above the 
bentonite annular seals so that the placement of the filter pack, overlying bentonite seal, and annular 
grout will not be hindered. Centralizers placed in the wrong locations can cause bridging during 
material placement. If installing the well screen and casings through hollow-stem augers, the augers 
shall be slowly extracted as the filter pack, bentonite seal, and grout are tremied or poured into place. 
The gradual extraction of the augers will allow the materials being placed in the augers to flow out 
of the bottom of the augers into the borehole. If the augers are not gradually extracted, the materials 
will accumulate at the bottom of the augers causing potential bridging problems. After the string of 
well screen and casing is plumb, the filter material shall be placed around the well screen (preferably 
by the tremie pipe method) up to the designated depth. After the filter pack has been installed, the 
bentonite seal shall be placed directly on top of the filter pack up to the designated depth or a 
minimum of two ft above the filter pack, whichever is greater. After the bentonite seal has hydrated 
for the specified time, the annular grout shall be pumped by the tremie method into the annular space 
around the casings (riser assembly) up to within two ft of the ground surface or below the frost line, 
whichever is greater. The grout shall be allowed to cure for a minimum of 24 hours before the 
surface pad and protective casing are installed. After the surface pad and protective casing are 
installed, bumper guards (guideposts) shall be installed (if necessary). 

X.C.2.b Double-Cased Wells 

Double-cased wells should be constructed when there is reason to believe that interconnection of 
two aquifers by well construction may cause cross contamination, or when flowing sands make it 
impossible to install a monitoring well using conventional methods. A pilot borehole should be 
advanced through the overburden and the contaminated zone into a clay, confining layer, or bedrock. 
An outer casing (surface or pilot casing) shall be placed into the borehole and sealed with grout. 
The borehole and outer casing should extend into tight clay a minimum of two ft or into competent 
bedrock a minimum of one foot. The total depth into the clay or bedrock will vary depending upon 
the plasticity of the clay and the extent of weathering and fracturing of the bedrock. The size of the 
outer casing shall be of sufficient inside diameter to contain the inner casing and the two-inch 
annular space. In addition, the borehole shall be of sufficient size to contain the outer casing and the 
two-inch minimum outer annular space, if applicable. 

The outer casing shall be grouted by the tremie method from the bottom of the borehole to within 
two ft of the ground surface. The grout shall be pumped into the annular space between the outer 
casing and the borehole wall. This can be accomplished by either placing the tremie pipe in the 
annular space and pumping the grout from the bottom of the borehole to the surface, or placing a 
grout shoe or plug inside the casing at the bottom of the borehole and pumping the grout through the 
bottom grout plug and up the annular space on the outside of the casing. The grout shall consist of a 
Type I Portland cement and bentonite or other approved grout to provide a rigid seal. A minimum of 
24 hours shall be allowed for the grout plug (seal) to cure before attempting to drill through it. 
When drilling through the seal, care shall be taken to avoid cracking, shattering, and washing out of 
the seal. If caving conditions exist so that the outer casing cannot be sufficiently sealed by grouting, 
the outer casing shall be driven into place and a grout seal placed in the bottom of the casing. 
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X.C.2.c Bedrock Wells 

The installation of monitoring wells into bedrock can be accomplished in two ways. The first 
method is to drill or bore a pilot borehole through the soil overburden into the bedrock. An outer 
casing is installed into the borehole by setting it into the bedrock, and grouting it into place. After 
the grout has set, the borehole can be advanced through the grout seal into the bedrock. The 
preferred method of advancing the borehole into the bedrock is rock coring. Rock coring makes a 
smooth, round hole through the seal and into the bedrock without cracking or shattering the seal. 
Roller cone bits are used in soft bedrock, but extreme caution should be taken when using a roller 
cone bit to advance through the grout seal in the bottom of the borehole because excessive water and 
bit pressure can cause cracking, eroding (washing), and/or shattering of the seal. Low volume air 
hammers may be used to advance the borehole, but they have a tendency to shatter the seal because 
of the hammering action. If the structural integrity of the grout seal is in question, a pressure test 
can be utilized to check for leaks. If the seal leaks, the seal is not acceptable. When the drilling is 
complete, the finished well will consist of an open borehole from the ground surface to the bottom of 
the well. The major limitation of open borehole bedrock wells is that the entire bedrock interval 
serves as the monitoring zone. 

The second method is to install the outer surface casing and drill the borehole into bedrock, and then 
install an inner casing and well screen with the filter pack, bentonite seal, and annular grout. The 
well is completed with a surface protective casing and concrete pad. This well installation method 
gives the flexibility of isolating the monitoring zone(s) and minimizing inter-aquifer flow. In 
addition, it gives structural integrity to the well, especially in unstable areas (e.g., steeply dipping 
shales) where the bedrock has a tendency to shift or move when disturbed. 

X.C.3 Well Screen and Filter Pack Design 

Well screens and filter packs shall be designed to accurately sample the aquifer zone that the well is 
intended to sample, minimize the passage of formation materials (turbidity) into the well, and ensure 
sufficient structural integrity to prevent the collapse of the intake structure. The selection of the well 
screen length depends upon the objective of the well. Piezometers and wells where only a discrete 
flow path is monitored are generally completed with short screens (two ft or less). While monitoring 
wells are usually constructed with longer screens (usually five to ten ft), they shall be kept to the 
minimum length appropriate for intercepting a contaminant plume. The screen slot size shall be 
selected to retain from 90 to 100 percent of the filter pack material in artificially filter packed wells, 
and from 50 to 100 percent of the formation material in naturally packed wells. All well screens 
shall be factory wire-wrapped or machine slotted. 

A filter pack shall be used when: 1) the natural formation is poorly sorted; 2) a long screen interval 
is required or the screen spans highly stratified geologic materials of widely varying grain sizes; 3) 
the natural formation is uniform fine sand, silt, or clay, 4) the natural formation is thin-bedded; 5) 
the natural formation is poorly cemented sandstone; 6) the natural formation is highly fractured or 
characterized by relatively large solution channels; 7) the natural formation is shale or coal that will 
act as a constant source of turbidity to groundwater samples; or 8) the diameter of the borehole is 
significantly greater than the diameter of the screen. The use of natural formation material as a filter 
pack is only recommended when the natural formation materials are relatively coarse-grained, 
permeable, and uniform in grain size. 
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Filter pack materials shall consist of clean, rounded to well-rounded, hard, insoluble particles of 
siliceous composition (industrial grade quartz sand or glass beads). The required grain-size 
distribution or particle sizes of the filter pack materials shall be selected based upon a sieve analysis 
of the aquifer materials or the formation to be monitored, or the characteristics of the aquifer 
materials using information acquired during previous investigations. 

Where sieve analyses are used to select the appropriate filter pack particle size, the results of a sieve 
analysis of the formation materials are plotted on a grain-size distribution graph, and a grain-size 
distribution curve is generated. The 70 percent retained grain size value should be multiplied by a 
factor between four and six (four for fine, uniform formations and six for coarse, non-uniform 
formations). A second grain-size distribution curve is then drawn on the graph for this new value, 
ensuring that the uniformity coefficient does not exceed 2.5. The filter pack that shall be used will 
fall within the area defined by these two curves. 

Once the filter pack size is determined, the screen slot size shall be selected to retain at least 90 
percent of the filter pack material. The Respondents may propose the use of a pre-determined well 
screen slot size and filter pack for monitoring wells in the site-specific work plans submitted to the 
Department. 

The filter pack shall be installed in a manner that prevents bridging and particle-size segregation. 
Filter packs placed below the water table shall be installed by the tremie pipe method. Filter pack 
materials shall not be poured into the annular space unless the well is shallow (e.g., less than 30 ft 
deep) and the filter pack material can be poured continuously into the well without stopping. At 
least two inches of filter pack material shall be installed between the well screen and the borehole 
wall, and two ft of material shall extend above the top of the well screen. A minimum of six-inches 
of filter pack material shall also be placed under the bottom of the well screen to provide a firm 
footing and an unrestricted flow under the screened area. In deep wells (e.g., greater than 200 ft 
deep), the filter pack may not compress when initially installed. As a result, filter packs may need to 
be installed as high as five ft above the screened interval in these situations. The precise volume of 
filter pack material required shall be calculated and recorded before placement, and the actual 
volume used shall be determined and recorded during well construction. Any significant 
discrepancy between the calculated and actual volume shall be explained. Prior to installing the 
filter pack annular seal, a one to two-ft layer of chemically inert fine sand shall be placed over the 
filter pack to prevent the intrusion of annular sealants into the filter pack. 

Several pre-fabricated groundwater sampling systems that can be installed in open boreholes are 
available on the market. These include multi-level borehole completion systems (e.g., Westbay MP 
System®) and pneumatically deployed inverting PVC membranes (e.g., SEAMIST). If these types 
of borehole completions are to be used in the Facility wells, they shall be installed under the 
supervision of personnel from the authorized vendor. 

X.C.4 Annular Sealant 

The annular space between the well casing and the borehole must be properly sealed to prevent 
cross-contamination of samples and the groundwater. The materials used for annular sealants shall 
be chemically inert with respect to the highest anticipated concentration of chemical constituents 
expected in the groundwater at the Facility. In general, the permeability of the sealing material shall 
be one to two orders of magnitude lower than the least permeable parts of the formation in contact 
with the well. The precise volume of annular sealants required shall be calculated and recorded 
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before placement, and the actual volume shall be determined and recorded during well construction. 
Any significant discrepancy between the calculated volume and the actual volume shall be 

explained. 

During well construction, an annular seal shall be placed on top of the filter pack. This seal shall 
consist of a high solids (10-30 percent) bentonite material in the form of bentonite pellets, granular 
bentonite, or bentonite chips. The bentonite seal shall be placed in the annulus through a tremie pipe 
if the well is deep (greater than 30 ft), or by pouring directly down the annulus in shallow wells (less 
than 30 ft). If the bentonite materials are poured directly down the annulus (which is an acceptable 
method only in wells less than 30 feet deep), a tamping device shall be used to ensure that the seal is 
emplaced at the proper depth and the bentonite has not bridged higher in the well casing. The 
bentonite seal shall be placed above the filter pack a minimum of two ft vertical thickness. The 
bentonite seal shall be allowed to completely hydrate in conformance with the manufacturer's 
specifications prior to installing the overlying annular grout seal. The time required for the bentonite 
seal to completely hydrate will differ with the materials used and the specific conditions 
encountered, but is generally a minimum of four to 24 hours. 

A grout seal shall be installed on top of the filter pack annular seal. The grout seal may consist of a 
high solids (30 percent) bentonite grout, a neat cement grout, or a cement/bentonite grout. The grout 
shall be pumped under pressure (not gravity fed) into the annular space by the tremie pipe method, 
from the top of the filter pack annular seal to within a few ft of the ground surface. The tremie pipe 
shall be equipped with a side discharge port (or bottom discharge for grouting at depths greater than 
100 feet) to minimize damage to the filter pack or filter pack annular bentonite seal during grout 
placement. The grout seal shall be allowed to cure for a minimum of 24 hours before the concrete 
surface pad is installed. All grouts shall be prepared in accordance with the manufacturer's 
specifications. High solids (30 percent) bentonite grouts shall have a minimum density of ten 
pounds per gallon (as measured by a mud balance) to ensure proper setup. Cement grouts shall be 
mixed using six and one-half to seven gallons of water per 94-pound bag of Type I Portand cement. 
Bentonite (five to ten percent) may be added to delay the setting time and reduce the shrinkage of 
the grout. 

X.C.5 Well Development 

All monitoring wells shall be developed to create an effective filter pack around the well screen, 
correct damage to the formation caused by drilling, remove fine particles from the formation near the 
borehole, and assist in restoring the natural water quality of the aquifer in the vicinity of the well. 
Development stresses the formation around the screen, as well as the filter pack, so that mobile fines, 
silts, and clays are pulled into the well and removed. Development is also used to remove any 
foreign materials (e.g., water, drilling mud) that may have been introduced into the borehole during 
the drilling and well installation activities, and to aid in the equilibration that will occur between the 
filter pack, well casing, and the formation water. The development of a well is extremely important 
to ensuring the collection of representative groundwater samples. 

Newly installed monitoring wells shall not be developed for at least 48 hours after the surface pad 
and outer protective casing are installed. This will allow sufficient time for the well materials to 
cure before the development procedures are initiated. A new monitoring well shall be developed 
until the column of water in the well is free of visible sediment, and the pH, temperature, turbidity, 
and specific conductivity have stabilized. In most cases, the above requirements can be satisfied. 
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However, in some cases, the pH, temperature, and specific conductivity may stabilize but the water 
remains turbid. In this case, the well may still contain well construction materials, such as drilling 
mud in the form of a mud cake or formation soils that have not been washed out of the borehole. 
Thick drilling mud cannot be flushed out of a borehole with one or two well volumes of flushing. 
Instead, continuous flushing over a period of several days may be necessary to complete the well 
development. If the well is pumped dry, the water level shall be allowed to sufficiently recover 
before the next development period is initiated. The common methods used for developing wells 
include: 

• Pumping and overpumping; 

• Backwashing; 

• Surging (with a surge block); 

• Bailing; 

• Jetting; and 

• Airlift pumping . 

These development procedures can be used, either individually or in combination, to achieve the 
most effective well development. However, the most favorable well development methods include 
pumping, overpumping, bailing, surging, or a combination of these methods. Well development 
methods and equipment that alter the chemical composition of the groundwater shall not be used. 
Development methods that involve adding water or other fluids to the well or borehole, or that use 
air to accomplish well development should be avoided, if possible. Approval shall be obtained from 
the Department prior to introducing air, water, or other fluids into the well for the purpose of well 
development. If water is introduced to a borehole during well drilling and completion, then the same 
or greater volume of water shall be removed from the well during development. In addition, the 
volume of water withdrawn from a well during development shall be recorded. 

X.C.6 Surface Completion 

Monitoring wells may be completed either as flush-mounted wells, or as above-ground completions. 
A surface seal shall be installed over the grout seal and extended vertically up the well annulus to the 
land surface. The lower end of the surface seal shall extend a minimum of one foot below the frost 
line to prevent damage from frost heaving. The composition of the surface seal shall be neat cement 
or concrete. In above-ground completions, a three-feet wide, four-inch thick concrete surface pad 
shall be installed around the well at the same time the protective casing is installed. The surface pad 
shall be sloped so that drainage will flow away from the protective casing and off the pad. In 
addition, a minimum of one inch of the finished pad shall be below grade or ground elevation to 
prevent washing and undermining by soil erosion. 

A locking protective casing shall be installed around the well casing (riser) to prevent damage or 
unauthorized entry. The protective casing shall be anchored in the concrete surface pad below the 
frost line and extend several inches above the well riser stickup. A weep hole shall be drilled into 
the protective casing just above the top of the concrete surface pad to prevent water from 
accumulating and freezing inside the protective casing around the well riser. A cap shall be placed 
on the well riser to prevent tampering or the entry of foreign materials, and a lock shall be installed 
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on the protective casing to provide security. If the wells are located in an area that receives traffic, a 
minimum of three bumper guards consisting of steel pipes three to four inches in diameter and a 
minimum of five-feet length should be installed. The bumper guards should be installed to a 
minimum depth of two feet below the ground surface in a concrete footing and extend a minimum of 
three feet above ground surface. The pipes should be filled with concrete to provide additional 
strength. The pipes should be painted a bright color to reduce the possibility of vehicular damage. 

If flush-mounted completions are required (e.g., in active roadway areas), a protective structure such 
as a utility vault or meter box should be installed around the well casing. In addition, measures 
should be taken to prevent the accumulation of surface water in the protective structure and around 
the well intake. These measures should include outfitting the protective structure with a steel lid or 
manhole cover that has a rubber seal or gasket, and ensuring that the bond between the cement 
surface seal and the protective structure is watertight. 

X.D WELL ABANDONMENT 

Wells are usually abandoned when they are no longer required in the monitoring network or when 
they are damaged beyond repair. The goal of well abandonment is to seal the borehole in such a 
manner that the well cannot act as a conduit for migration of contaminants from the ground surface 
to the aquifer or between aquifers. To properly abandon a well, the preferred method is to 
completely remove the well casing and screen from the borehole, clean out the borehole, and backfill 
with a cement or bentonite grout, neat cement, or concrete. The well abandonment procedure must 
also comply with current EPA well abandonment guidance. 

For wells with small diameter casing, abandonment shall be accomplished by overdrilling the well 
with a large diameter hollow-stem auger. After the well has been overdrilled, the well casing and 
grout can be lifted out of the ground with a drill rig, and the remaining filter pack can be drilled out. 
The open borehole can then be pressure grouted (via the tremie pipe method) from the bottom of the 

borehole to the ground surface. After the grout has cured, the top two ft of the borehole shall be 
filled with concrete to insure a secure surface seal. 

Several other well abandonment procedures are available for wells with larger diameter screens and 
casings. One method is to force a drill stem with a tapered wedge assembly or a solid-stem auger 
into the well casing and pull the casing out of the ground. However, if the casing breaks or the well 
cannot be pulled from the ground, the well will have to be grouted in place. To abandon a well in 
place, a tremie pipe shall be placed at the lowest point in the well (at the bottom of the screen or in 
the well sump). The entire well is then pressure grouted from the bottom of the well upward. The 
pressurized grout will be forced out through the well screen into the filter pack and up the inside of 
the well casing sealing off all breaks and holes in the casing. Once the well is grouted, the casing is 
cut off even with the ground surface and covered with concrete. 

If a PVC well cannot be abandoned due to internal casing damage (e.g., the trernie pipe cannot be 
extended to the bottom of the screen), it may be necessary to drill out the casing with a roller cone or 
drag bit using the wet rotary drilling method, or grind out the casing using a solid-stem auger 
equipped with a carbide tooth bit. Once the casing is removed, the open borehole can be cleaned out 
and pressure grouted from the bottom of the borehole upward. 
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X.E DOCUMENTATION 

All information on the design, construction, and development of each monitoring well shall be 
recorded and presented on a boring log, a well construction log, and well construction diagram. The 
well construction log and well construction diagram shall include the following information: 

• Well name/number; 

• Date/time of well construction; 

• Borehole diameter and well casing diameter; 

• Well depth; 

• Casing length; 

• Casing materials; 

• Casing and screen joint type; 

• Screened interval(s); 

• Screen materials; 

• Screen slot size and design; 

• Filter pack material and size; 

• Filter pack volume (calculated and actual); 

• Filter pack placement method; 

• Filter pack interval(s); 

• Annular sealant composition; 

• Annular sealant placement method; 

• Annular sealant volume (calculated and actual); 

• Annular sealant interval(s); 

• Surface sealant composition; 

• Surface seal placement method; 

• Surface sealant volume (calculated and actual); 

• Surface sealant interval; 

• Surface seal and well apron design and construction; 

• Well development procedure and turbidity measurements; 

• Well development purge volume(s) and stabilization parameter measurements; 

• Type and design and construction of protective casing; 

• Well cap and lock; 
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• Ground surface elevation; 

• Survey reference point elevation on well casing; 

• Top of monitoring well casing elevation; and 

• Top of protective steel casing elevation. 
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XI. REPORTING REQUIREMENTS 

XI.A GENERAL 

The purpose of this section (XI) is to provide the reporting requirements and report formats for 
corrective action activities at all SWMUs, AOCs, canyons, and watershed aggregates required under 
this Consent Order. This section (XI) is not intended to provide reporting requirements for every 
potential corrective action conducted at the Facility; therefore, the formats for all types ofreports are 
not presented below. The described formats include the general reporting requirements and formats 
for site-specific investigation work plans, investigation reports, periodic monitoring reports, risk 
assessment reports, and corrective measures evaluations. The Respondents shall generally consider 
the reports to be the equivalents of RPI work plans, RPI reports, periodic monitoring reports, risk 
assessments, CMS plans, and CMS reports, for the purposes of RCRA compliance and the 
Department's fee assessments. The Respondents shall include detailed, site-specific requirements in 
all SWMU, AOC, canyon, and watershed aggregate investigation work plans, investigation reports, 
monitoring reports, and corrective measures evaluations. All plans and reports shall be prepared 
with technical and regulatory input from the Department. All work plans and reports shall be 
submitted to the Department in the form of one electronic copy and two paper copies. 

The reporting requirements listed in this section (XI) do not include all sections that may be 
necessary to complete each type ofreport listed. The Respondents or the Department may determine 
that additional sections may be needed to address additional site-specific issues or information 
collected during corrective action or monitoring activities not listed below. However, the 
Respondents must submit variations of the general report format and the formats for reports not 
listed in this section (XI) in outline form to the Department for approval prior to submittal of the 
reports. The Department will approve or disapprove, in writing, the proposed report outline within 
sixty ( 60) days of receipt of the outline. If the Department disapproves the report outline, the 
Department will notify the Respondents, in writing, of the outline's deficiencies and will specify a 
date for submittal of a revised report outline. All reports submitted by the Respondents shall follow 
the general approach and limitations for data presentation described in this section (XI). 

XI.B INVESTIGATION WORK PLAN 

The Respondents shall prepare work plans for site investigations or corrective action activities at the 
Facility using the general outline below. The minimum requirements for describing proposed 
activities within each section are included. All research, locations, depths and methods of 
exploration, field procedures, analytical results, data collection methods, and schedules shall be 
included in each work plan. In general, interpretation of data acquired during previous 
investigations shall be presented only in the background sections of the work plans. The other text 
sections of the work plans shall be reserved for presentation of anticipated site-specific activities and 
procedures relevant to the project. The general work plan outline is described below. 
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XI.B.1 Title Page 

The title page shall include the type of document; Facility name; TA designation; SWMU or AOC 
name, site, and any other unit name; and the submittal date. A signature block providing spaces for 
the name and title of the responsible DOE and University of California (or other co-operator) 
representative shall be provided on the title page in accordance with 20.4.1.900 NMAC 
incorporating 40 C.F.R. 270.l l(d)(l). 

XI.B.2 Executive Summary (Abstract) 

The executive summary or abstract shall provide a brief summary of the purpose and scope of the 
investigation to be conducted at the subject site. The Facility, SWMU or AOC name, site name, any 
other unit name, location, and TA designation shall be included in the executive summary. 

XI.B.3 Table of Contents 

The table of contents shall list all text sections, tables, figures, and appendices or attachments 
included in the work plan. The corresponding page numbers for the titles of each section of the 
work plan shall be included in the table of contents. 

XI.B.4 Introduction 

The introduction shall include the Facility name, TA designation, unit location, and unit status (e.g., 
closed, corrective action). General information on the current site usage and status shall be included 
in this section. A brief description of the purpose of the investigation and the type of site 
investigation to be conducted shall be provided in this section. 

XI.B.5 Background 

The background section shall describe relevant background information. This section shall briefly 
summarize historical site uses by the U.S. Government and any other entity since 1940, including 
the locations of current and former site structures and features. A labeled figure shall be included in 
the document showing the locations of current and former site structures and features. The locations 
of pertinent subsurface features such as pipelines, underground tanks, utility lines, and other 
subsurface structures shall be included in the background summary and labeled on the figure, unless 
none exist. 

This section shall identify potential receptors, including groundwater, and include a brief summary 
of the type and characteristics of all waste and all contaminants managed or released at the site, the 
known and possible sources of contamination, the history of releases or discharges of contamination, 
and the known extent of contamination. This section shall include brief summaries of results of 
previous investigations including references to pertinent figures, data summary tables, and text in 
previous reports. At a minimum, detections of contaminants encountered during previous 
investigations shall be presented in table format, with an accompanying figure showing sample 
locations. References to previous reports shall include page, table, and figure numbers for 
referenced information. Summary data tables and site plans showing relevant investigation locations 
shall be included in the Tables and Figures sections of the document, respectively. 
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XI.B.6 Site Conditions 

XI.B.6.a Surface Conditions 

A section on surface conditions shall provide a detailed description of current site topography, 
features and structures including a description of topographic drainages, man-made drainages, 
vegetation, erosional features, and basins. It shall also include a detailed description of current site 
usage and any current operations at the site. In addition, descriptions of features located in 
surrounding sites that may have an impact on the subject site regarding sediment transport, surface 
water runoff, or contaminant fate and transport shall be included in this section. 

XI.B.6.b Subsurface Conditions 

A section on subsurface conditions shall provide a brief, detailed description of the site conditions 
observed during previous subsurface investigations, including relevant soil horizons, stratigraphy, 
presence of groundwater, and other relevant information. A site plan showing the locations of all 
borings and excavations advanced during previous investigations shall be included in the Figures 
section of the work plan. A brief description of the anticipated stratigraphic units that may be 
encountered during the investigation may be included in this subsection if no previous investigations 
have been conducted at the site. 

XI.B.7 Scope of Activities 

A section on the scope of activities shall briefly describe a list of all anticipated activities to be 
performed during the investigation including background information research, health and safety 
requirements that may affect or limit the completion of tasks, drilling, test pit or other excavations, 
well construction, field data collection, survey data collection, chemical analytical testing, aquifer 
testing, remediation system pilot tests, and IDW storage and disposal. 

XI.B.8 Investigation Methods 

A section on investigation methods shall provide a description of all anticipated locations and 
methods for conducting the activities to be performed during the investigation. This section shall 
include research methods, health and safety practices that may affect the completion of tasks, 
drilling methods, test pit or other excavation methods, sampling intervals and methods, well 
construction methods, field data collection methods, geophysical and land survey methods, field 
screening methods, chemical analytical testing, materials testing, aquifer testing, pilot tests, and 
other proposed investigation and testing methods. This information may also be summarized in 
table format, if appropriate. 

XI.B.9 Monitoring And Sampling Program 

A section on monitoring and sampling shall provide a description of the groundwater, ambient air, 
subsurface vapor, remediation system, engineering controls, and other monitoring and sampling 
programs currently being implemented at the site. 
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XI.B.10 Schedule 

A section shall set forth the anticipated schedule for completion of field investigation, pilot testing, 
and monitoring and sampling activities. In addition, this section shall set forth a schedule for 
submittal ofreports and data to the Department including a schedule for submitting all status reports 
and preliminary data. 

XI.B.11 Tables 

The following summary tables may be included in the investigation work plans, if previous 
investigations have been conducted at the site. Data presented in the tables shall include information 
on dates of data collection, analytical methods, detection limits, and significant data quality 
exceptions. The analytical data tables shall include only detected analytes and data quality 
exceptions that could potentially mask detections. 

1. Summaries of regulatory criteria, background, and applicable cleanup levels (may be 
included in the analytical data tables instead of as separate tables). 

2. Summaries of historical field survey location data. 

3. Summaries of historical field screening and field parameter measurements of soil, rock, 
sediments, groundwater, surface water, and air quality data. 

4. Summaries of historical soil, rock, or sediment laboratory analytical data shall include the 
analytical methods, detection limits, and significant data quality exceptions that could 
influence interpretation of the data. 

5. Summaries of historical groundwater elevation and depth to groundwater data. The table 
shall include the monitoring well depths, the screened intervals in each well, and the dates 
and times measurements were taken. 

6. Summaries of historical groundwater laboratory analytical data. The analytical data tables 
shall include the analytical methods, detection limits, and significant data quality exceptions 
that could influence interpretation of the data. 

7. Summary of historical surface water laboratory analytical data. The analytical data tables 
shall include the analytical methods, detection limits, and significant data quality exceptions 
that could influence interpretation of the data. 

8. Summary of historical air sample screening and chemical analytical data. The data tables 
shall include the screening instruments used, laboratory analytical methods, detection limits, 
and significant data quality exceptions that could influence interpretation of the data. 

9. Summary of historical pilot or other test data, ifapplicable, including units of measurement 
and types of instruments used to obtain measurements. 

XI.B.12 Figures 

The following figures shall be included with each investigation work plan for each site, including 
presentation of data where previous investigations have been conducted. All figures must include an 
accurate bar scale and a north arrow. An explanation shall be included on each figure for all 
abbreviations, symbols, acronyms, and qualifiers. All maps shall contain a date of preparation. 
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1. A vicinity map showing topography and the general location of the site relative to 
surrounding features and properties. 

2. A site plan that presents pertinent site features and structures, underground utilities, well 
locations, and remediation system locations and details. Off-site well locations and other 
relevant features shall be included on the site plan, if appropriate. Additional site plans may 
be required to present the locations of relevant off-site well locations, structures, and 
features. 

3. Figures showing historical and proposed soil boring or excavation locations and sampling 
locations. 

4. Figures presenting historical soil sample field screening and laboratory analytical data. 

5. Figures presenting the locations of all existing and proposed borings and vapor monitoring 
well locations. 

6. Figures showing all existing and proposed wells and piezometers, presenting historical 
groundwater elevation data, and indicating groundwater flow directions. 

7. Figures presenting historical groundwater laboratory analytical data, if applicable. The 
chemical analytical data corresponding to each sampling location can be presented in tabular 
form on the figure or as an isoconcentration map. 

8. Figures presenting historical and proposed surface water sample locations and field 
measurement data, if applicable. 

9. Figures presenting historical surface water laboratory analytical data, if applicable. 

10. Figures showing historical and proposed air or vapor sampling locations and presenting 
historical air quality data. 

11. Figures presenting historical pilot and other testing locations and data, where applicable, 
including site plans and graphic data presentation. 

12. Figures presenting geologic cross-sections, based on outcrop and borehole data acquired 
during previous investigations. 

XI.B.13 Appendices 

A description ofIDW management shall be included as an appendix to the investigation work plan. 
The results of historical investigations required in this Consent Order shall be submitted with the 
investigation work plan as a separate document. Additional appendices may be necessary to present 
additional data or documentation not listed above. 

XI.C INVESTIGATION REPORT 

The Respondents shall prepare investigation reports at the Facility using the general outline below. 
The Investigation Report shall be the reporting mechanism for presenting the results of completed 
Investigation Work Plans. This section (XI.C) describes the minimum requirements for reporting on 
site investigations. All data collected during each site investigation event in the reporting period 
shall be included in the reports. In general, interpretation of data shall be presented only in the 
background, conclusions and recommendations sections of the reports. The other text sections of the 
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reports shall be reserved for presentation of facts and data without interpretation or qualifications. 
The general report outline is provided below. 

XI.C.l Title Page 

The title page shall include the type of document; Facility name; TA designation; SWMU or AOC 
name, site, and any other unit name; and the submittal date. A signature block providing spaces for 
the name and title of the responsible DOE and University of California (or co-operator) 
representative shall be provided on the title page in accordance with 20.4.1.900 NMAC 
incorporating 40 C.F.R. 270.1 l(d)(l). 

XI.C.2 Executive Summary (Abstract) 

The executive summary or abstract shall provide a brief summary of the purpose, scope, and results 
of the investigation; site names; location; and TA designation. In addition, this section shall include 
a brief summary of conclusions based on the investigation data collected and recommendations for 
future investigation, monitoring, remedial action or site closure. 

XI.C.3 Table of Contents 

The table of contents shall list all text sections, subsections, tables, figures, and appendices or 
attachments included in the report. The corresponding page numbers for the titles of each section of 
the report shall be included in the table of contents. 

XI.C.4 Introduction 

The introduction section shall include the Facility name, TA designation, unit location, and unit 
status (e.g., closed, corrective action). General information on the site usage and status shall be 
included in this section. A brief description of the purpose of the investigation, the type of site 
investigation conducted, and the type of results presented in the report also shall be provided in this 
section. 

XI.C.5 Background 

The background section shall describe relevant background information. This section shall briefly 
summarize historical site uses by the U.S. Government and any other entity since the 1940s, 
including the locations of current and former site structures and features. A labeled figure shall be 
included in the document showing the locations of current and former site structures and features. 
The locations of any subsurface features such as pipelines, underground tanks, utility lines, and other 
subsurface structures shall be included in the background summary and labeled on the figure, as 
appropriate. In addition, this section shall include a brief summary of the possible sources of 
contamination, the history of releases or discharges of contamination, the known extent of 
contamination, and the results of previous investigations including references to previous reports. 
The references to previous reports shall include page, table, and figure numbers for referenced 
information. A site plan, showing relevant investigation locations, and summary data tables shall be 
included in the Figures and Tables sections of the document, respectively. 
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XI.C.6 Scope of Activities 

A section on the scope of activities shall briefly describe all activities performed during the 
investigation event including background information research, implemented health and safety 
measures that affected or limited the completion of tasks, drilling, test pit or other excavation 
methods, well construction methods, field data collection, survey data collection, chemical analytical 
testing, aquifer testing, remediation system pilot tests, and IDW storage or disposal. 

XI.C.7 Field Investigation Results 

A section shall provide a summary of the procedures used and the results of all field investigation 
activities conducted at the site including the dates that investigation activities were conducted, the 
type and purpose of field investigation activities performed, field screening measurements, logging 
and sampling results, pilot test results, construction details, and conditions observed. Field 
observations or conditions that altered the planned work or may have influenced the results of 
sampling, testing, and logging shall be reported in this section. The following sections shall be 
included. 

XI.C.7.a Surface Conditions 

A section on surface conditions shall describe current site topography, features, and structures 
including topographic drainages, man-made drainages, vegetation, and erosional features. It shall 
also include a description of current site uses and any operations at the site. In addition, descriptions 
of features located in surrounding sites that may have an impact on the subject site regarding 
sediment transport, surface water runoff, or contaminant transport shall be included in this 
subsection. 

XI.C.7.b Exploratory Drilling or Excavation Investigations 

A section shall describe the locations, methods, and depths of subsurface explorations. The 
description shall include the types of equipment used, the logging procedures, the soil or rock 
classification system used to describe the observed materials, exploration equipment 
decontamination procedures, and conditions encountered that may have affected or limited the 
investigation. 

A description of the site conditions observed during subsurface investigation activities shall be 
included in this section, including soil horizon and stratigraphic information. Site plans showing the 
locations of all borings and excavations shall be included in the Figures section of the report. Boring 
and test pit logs for all exploratory borings and test pits shall be presented in an appendix or 
attachment to the report. 

XI.C.7.c Exploratory and Monitoring Well Boring Geophysical Logging 

A section shall describe the methods, dates of measurement, depth intervals measured, and the 
results of geophysical logging. The relative merits and limitations of each geophysical logging 
method employed shall be discussed, along with any field conditions or instrument malfunctions that 
occurred that may have affected the results of the geophysical logging. 
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XI.C.7.d Subsurface Conditions 

A section on subsurface conditions shall describe known subsurface lithology and structures, based 
on observations made during the current and previous subsurface investigations, including 
interpretation of geophysical logs and as-built drawings of man-made structures. A description of 
any known locations of pipelines and utility lines and observed geologic structures shall also be 
included in this section. A site plan showing boring and excavation locations and the locations of 
the site's above- and below-ground structures shall be included in the Figures section of the report. 
In addition, cross-sections shall be constructed, if appropriate, to provide additional visual 
presentation of site or regional subsurface conditions. 

Xl.C.7.e Monitoring Well Construction and Boring or Excavation Abandonment 

A section shall describe the methods and details of monitoring well construction and the methods 
used to abandon or backfill exploratory borings and excavations. The description shall include the 
dates of well construction, boring abandonment, or excavation backfilling. In addition, well 
construction diagrams shall be included in an appendix or attachment with the associated boring logs 
for monitoring well borings. The Respondents may submit well abandonment reports as an 
appendix to the investigation report. 

XI.C.7.f Groundwater Conditions 

A section shall describe groundwater conditions observed beneath the subject site and relate local 
groundwater conditions to regional groundwater conditions. A description of the depths to water, 
aquifer thickness, and groundwater flow directions shall be included in this section for alluvial 
groundwater, shallow perched groundwater, intermediate perched groundwater, and regional 
groundwater, as appropriate to the investigation. Figures showing well locations, surrounding area, 
and groundwater elevations and flow directions for each hydrologic zone shall be included in the 
Figures section of the report. 

Xl.C.7.g Surface Water Conditions 

A section shall describe surface water conditions and include a description of surface water runoff, 
drainage, surface water sediment transport, and contaminant transport in surface water as suspended 
load and as a dissolved phase in surface water via natural and man-made drainages, if applicable. A 
description of contaminant fate and transport shall be included, if appropriate. 

XI.C.7.h Surface Air and Subsurface Vapor Conditions 

A section shall describe surface air and subsurface vapor monitoring and sampling methods used 
during the site investigation. It shall also describe observations made during the site investigation 
regarding subsurface flow pathways and the subsurface air-flow regime. 

XI.C.7.i Materials Testing Results 

A section shall discuss the materials testing results, such as core permeability testing, grain size 
analysis, or other materials testing results. Sample collection methods, locations, and depths shall 
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also be included. Corresponding summary tables shall be included in the Tables section of the 
report. 

XI.C.7.j Pilot Testing Results 

A section shall discuss the results of any pilot tests. Pilot tests are typically conducted after initial 
subsurface investigations are completed and the need for additional investigation or remediation has 
been evaluated. Pilot tests, including aquifer tests and remediation system pilot tests, shall be 
addressed through separate work plans and pilot test reports. The format for pilot test work plans 
and reports shall be approved by the Department prior to submittal. 

XI.C.8 Regulatory Criteria 

A section shall set forth the cleanup standards, risk-based screening levels, and risk-based cleanup 
goals for each pertinent medium at the subject site. The appropriate cleanup levels for each site shall 
be included if site-specific levels have been established at separate Facility sites or units. A table 
summarizing the applicable cleanup standards or levels or inclusion of applicable cleanup standards 
or levels in the data tables shall be included as part of the document. The risk assessment, if 
conducted, shall be presented in a separate document or in an appendix to this report. If cleanup or 
screening levels calculated in a Department-approved risk evaluation are employed, the risk 
evaluation document shall be referenced and shall include pertinent page numbers for referenced 
information. 

XI.C.9 Site Contamination 

A section shall provide a description of sampling intervals and methods for detection of surface and 
subsurface contamination in soils, rock, sediments, groundwater, and surface water, and as vapor
phase contamination. Only factual information shall be included in this section. Interpretation of 
the data shall be reserved for the summary and conclusions sections of the report. Tables 
summarizing all sampling, testing, and screening results for detected contaminants shall be prepared 
in a format approved by the Department. The tables shall be presented in the Tables section of the 
report. 

XI.C.9.a Soil, Rock, and Sediment Sampling 

A section shall describe the sampling of soil, rock, and sediment. It shall include the dates, locations 
and methods of sample collection; sampling intervals; sample logging methods; screening sample 
selection methods; and laboratory sample selection methods including the collection depths for 
samples submitted for laboratory analyses. A site plan showing the sample locations shall be 
included in the Figures section of the report. 

XI.C.9.b Soil, Rock, and Sediment Sample Field Screening Results 

A section shall describe the field screening methods used during the investigation and the field 
screening results. Field screening results also shall be presented in summary tables in the Tables 
section of the document. The limitations of field screening instrumentation and any conditions that 
influenced the results of field screening shall be discussed in this subsection. 
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Xl.C.9.c Soil, Rock, and Sediment Sampling Analytical Results 

A section shall summarize the results oflaboratory analysis for soil, rock, and sediment samples. It 
shall also describe the analytical methods used and provide a comparison of the analytical results to 
background levels, cleanup standards, or established cleanup levels for the site. The laboratory 
results also shall be presented in summary tables in the Tables section of the document. Field 
conditions and sample collection methods that could potentially affect the analytical results shall be 
described in this section. If appropriate, soil analytical data shall be presented with sample locations 
on a site plan and included in the Figures section of the report. 

XI.C.9.d Groundwater Sampling 

A section on groundwater sampling shall describe the dates, locations, depths, and methods of 
sample collection; methods for sample logging; and methods for screening and laboratory sample 
selection. A map showing all site and surrounding area well locations shall be included in the 
Figures section of the report. 

Xl.C.9.e Groundwater General Chemistry 

A section on the general groundwater chemistry shall describe the results of measurement of field 
purging parameters and field analytical measurements. Field parameter measurements and field 
analytical results also shall be presented in summary tables in the Tables section of the document. 
The limitations of field measurement instrumentation and any conditions that may have influenced 
the results of field screening shall be discussed in this section. As determined by the Respondents 
and the Department, relevant water chemistry concentrations shall be presented as data tables or as 
isoconcentration contours on a map included in the Figures section of the report. 

XI.C.9.f Groundwater Chemical Analytical Results 

A section shall summarize the results of groundwater chemical analyses. It shall describe the 
groundwater chemical analytical methods and analytical results. It shall also provide a comparison 
of the data to cleanup standards or established cleanup levels for the site. The rationale or purpose 
for altering or modifying the groundwater sampling program outlined in the site investigation work 
plan shall also be provided in this section. Field conditions shall be described in this section that 
may have affected the analytical results during sample collection. Tables summarizing the 
groundwater laboratory, field, and field sample QA/QC chemical analytical data; applicable cleanup 
levels; and modifications to the groundwater sampling program shall be provided in the Tables 
section of the report. Relevant contaminant concentrations shall be presented as individual analyte 
concentrations, data tables, or as isoconcentration contours on a map included in the Figures section 
of the report. 

XI.C.9.g Surface Water Sampling 

A section shall describe the surface water sampling and shall include the dates, times, locations, 
depths, and methods of sample collection. It shall also describe methods for sample logging, 
sample-screening methods, and laboratory sample selection methods. A map showing all surface
water sampling locations shall be included in the Figures section of the report. 
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XI.C.9.h Surface Water General Chemistry 

A section on the surface water general chemistry shall describe the results of measurement of field 
parameters and field analytical measurements. Field parameter measurements and field analytical 
results also shall be presented in summary tables in the Tables section of the document. The 
limitations of field measurement instrumentation and any conditions that influenced the results of 
field screening shall be discussed in this section. Relevant water chemistry concentrations shall be 
presented as data tables on a map included in the Figures section of the report. 

XI.C.9.i Surface Water Chemical Analytical Results 

A section shall summarize the results of surface water chemical analyses. It shall describe the 
analytical methods and analytical results, and provide a comparison of the data to the cleanup 
standards or established background or cleanup levels for the site. The rationale or purpose for 
altering or modifying the surface-water sampling program outlined in the site investigation work 
plan also shall be provided in this section. Field conditions that may have affected the analytical 
results during sample collection shall be described in this section. Tables summarizing the surface 
water laboratory, field, and analytical field sample QA/QC analytical data; applicable cleanup levels; 
and modifications to the surface-water sampling program shall be provided in the Tables section of 
the report. Relevant contaminant concentrations shall be presented as individual analyte 
concentrations or as data tables on a map included in the Figures section of the report. 

XI.C.9.j Air and Subsurface Vapor Sampling 

A section shall describe the air and subsurface vapor sampling. It shall describe the dates, locations, 
depths or elevations above ground surface, methods of sample collection, methods for sample 
logging, and methods for laboratory sample selection. A map showing all air sampling locations 
shall be provided in the Figures section of the report. 

XI.C.9.k Air and Subsurface Vapor Field Screening Results 

A section shall describe the air and subsurface vapor field screening results. It shall describe the 
field screening methods used for ambient air and subsurface vapors during the investigation and the 
field screening results. Field screening results shall also be presented in summary tables in the 
Tables section of the report. The locations of ambient air and subsurface vapor screening sample 
collection shall be presented on a site plan included in the Figures section of the report. The 
limitations of field screening instrumentation and any conditions that influenced the results of field 
screening shall be discussed in this section. 

XI.C.9.1 Air and Subsurface Vapor Laboratory Analytical Results 

A section shall describe the results of air and subsurface vapor laboratory analysis. It shall describe 
the air sampling laboratory analytical methods and analytical results, and provide a comparison of 
the data to emissions standards or established cleanup or emissions levels for the site. The rationale 
or purpose for altering or modifying the air monitoring or sampling program outlined in the site 
investigation work plan also shall be provided in this section. Field conditions that may have 
affected the analytical results during sample collection shall be described in this section. Tables 
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summarizing the air sample laboratory, field, and analytical field sample QA/QC data; applicable 
cleanup levels or emissions standards; and modifications to the air sampling program shall be 
provided in the Tables section of the report. Relevant contaminant concentrations shall be presented 
as individual analyte concentrations, data tables, or as isoconcentration contours on a map included 
in the Figures section of the report. 

XI.C.10 Conclusions 

A section shall provide a brief summary of the investigation activities and a discussion of the 
conclusions of the investigation conducted at the site. In addition, this section shall provide a 
comparison of the results to applicable cleanup or screening levels, and to relevant historical 
investigation results and analytical data. Potential receptors, including groundwater, shall be 
identified and discussed. An explanation shall be provided with regard to data gaps. A risk 
assessment may be included as an appendix to the investigation report; however, the risk assessment 
shall be presented in the Risk Assessment format described in Section XI.E of this document. 
References to the risk assessment shall be presented only in the summary and conclusions sections 
of the Investigation Report. 

XI.C.11 Recommendations 

A section shall discuss the need for further investigation, corrective measures, risk assessment and 
monitoring, or recommendations for corrective action completed, based on the conclusions provided 
in the Conclusions section. It shall include explanations regarding additional sampling, monitoring, 
and site closure. A corresponding schedule for further action regarding the site shall also be 
provided. No action recommendations shall include the anticipated schedule for submittal of a 
petition for a permit modification. 

XI.C.12 Tables 

A section shall provide the following summary tables. With prior approval from the Department, the 
Respondents may combine one or more of the tables. Data presented in the tables shall include the 
current data, dates of data collection, analytical methods, detection limits, and significant data 
quality exceptions. The summary analytical data tables shall include only detected analytes and data 
quality exceptions that could potentially mask detections. 

1. Tables summarizing regulatory criteria, background levels, and applicable cleanup levels 
(this information may be included in the analytical data tables instead of as separate tables). 

2. Tables summarizing field survey location data. Separate tables shall be prepared for well 
locations and individual medium sampling locations except where the locations are the same 
for more than one medium. 

3. Tables summarizing field screening and field parameter measurements of soil, rock, 
sediments, groundwater, surface water, and air quality data. 

4. A table summarizing soil, rock, and/or sediment laboratory analytical data. It shall include 
the analytical methods, detection limits, and significant data quality exceptions that would 
influence interpretation of the data. 
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5. A table summarizing the groundwater elevations and depths to groundwater. The table shall 
include the monitoring well depths and the screened intervals in each well. 

6. A table summarizing the groundwater laboratory analytical data. The analytical data tables 
shall include the analytical methods, detection limits, and significant data quality exceptions 
that would influence interpretation of the data. 

7. A table summarizing the surface water laboratory analytical data. The analytical data tables 
shall include the analytical m'ethods, detection limits, and significant data quality exceptions 
that would influence interpretation of the data. 

8. A table summarizing the air sample screening and laboratory analytical data. The data tables 
shall include the screening instruments used, laboratory analytical methods, detection limits, 
and significant data quality exceptions that would influence interpretation of the data. 

9. Tables summarizing the pilot test data, if applicable, including units of measurement and 
types of instruments used to obtain measurements. 

10. A table summarizing any materials test data. 

XI.C.13 Figures 

A section shall provide the following figures. All figures shall include an accurate bar scale and a 
north arrow. An explanation shall be provided on each figure for all abbreviations, symbols, 
acronyms, and qualifiers. All maps shall have a date. 

1. A vicinity map showing topography and the general location of the subject site relative to 
surrounding features and properties. 

2. A site plan that presents any pertinent site features and structures, underground utilities, well 
locations, and remediation system location(s) and details. Off-site well locations and other 
relevant features shall be included on the site plan. Additional site plans may be required to 
present the locations of relevant off-site well locations, structures and features. 

3. Figures showing boring or excavation locations and sampling locations. 

4. Figures presenting soil sample field screening and laboratory analytical data. 

5. Figures displaying the locations of all newly installed and existing wells and borings. 

6. Figures presenting monitoring well and piezometer locations, groundwater elevation data, 
and groundwater flow directions. 

7. Figures presenting groundwater laboratory analytical data, including any past data requested 
by the Department. The laboratory analytical data corresponding to each sampling location 
may be presented in table form on the figure or as an isoconcentration map. 

8. Figures presenting surface water sample locations and field measurement data including any 
past data requested by the Department. 

9. Figures presenting surface water laboratory analytical data including any past data requested 
by the Department. The laboratory analytical data corresponding to each sampling location 
may be presented in table form on the figure. 
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10. Figures showing air sampling locations and presenting air quality. The field screening or 
laboratory analytical data corresponding to each sampling location may be presented in table 
form on the figure or as an isoconcentration map. 

11. Figures presenting geologic cross-sections based on outcrop and borehole data. 

12. Figures presenting pilot test locations and data, where applicable, including site plans or 
graphic data presentation. 

XI.C.14 Appendices 

Each investigation report shall include the following appendices. Additional appendices may be 
necessary to present data or documentation not listed below. 

XI.C.14.a Field Methods 

An appendix shall provide detailed descriptions of the methods used to acquire field measurements 
of each medium that was surveyed or tested during the investigation. This appendix shall include 
exploratory drilling or excavation methods, the methods and types of instruments used to obtain field 
screening, field analytical or field parameter measurements, instrument calibration procedures, 
sampling methods for each medium investigated, decontamination procedures, sample handling 
procedures, documentation procedures, and a description of field conditions that affected procedural 
or sample testing results. Methods of measuring and sampling during pilot tests shall be reported in 
this appendix, if applicable. Geophysical logging methods shall be discussed in a separate section of 
this appendix. IDW storage and disposal methods shall also be discussed in this appendix. Copies 
ofIDW disposal documentation shall be provided in a separate appendix. 

XI.C.14.b Boring/Test Pit Logs and Well Construction Diagrams 

An appendix shall provide boring logs, test pit logs, or other excavation logs, and well construction 
details. In addition, a key to symbols and a soil or rock classification system shall be included in 
this appendix. Geophysical logs shall be provided in a separate section of this appendix. 

XI.C.14.c Analytical Program 

An appendix shall discuss the analytical methods, a summary of data quality objectives, and the data 
quality review procedures. A summary of data quality exceptions and their effect on the 
acceptability of the field and laboratory analytical data with regard to the investigation and the site 
status shall be included in this appendix along with references to the case narratives provided in the 
laboratory reports. 

XI.C.14.d Analytical Reports 

An appendix shall provide the contract laboratory final analytical data reports generated for the 
investigation. The reports shall include all chain-of-custody records and Level II QA/QC results 
provided by the laboratory. The final laboratory reports and data tables shall be provided 
electronically in a format approved by the Department. Paper copies (or electronically scanned in 
PDF format) of all chain-of-custody records shall be provided with the reports. 
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XI.C.14.e Other Appendices 

Other appendices containing additional information shall be included as required by the Department 
or as otherwise appropriate. 

XI.D PERIODIC MONITORING REPORT 

The Respondents shall use the following guidance for preparing periodic monitoring reports. The 
reports shall present the reporting of periodic groundwater, surface water, vapor, and remediation 
system monitoring at the Facility. The following sections provide a general outline for monitoring 
reports, and also provide the minimum requirements for reporting for specific Facility sites, 
watersheds, and regional monitoring. All data collected during each monitoring and sampling event 
in the reporting period shall be included in the reports. In general, interpretation of data shall be 
presented only in the background, conclusions, and recommendations sections of the reports. The 
other text sections of the reports shall be reserved for presentation of facts and data without 
interpretation or qualifications. 

XI.D. l Title Page 

The title page shall include the type of document; Facility name; TA designation; SWMU or AOC 
name, site, watershed, and any other unit name; and the submittal date. A signature block providing 
spaces for the name and title of the responsible DOE and University of California (or co-operator) 
representative shall be provided on the title page in accordance with 20 .4.1.900 NMAC 
incorporating 40 C.F.R. 270.1 l(d)(l). 

XI.D.2 Executive Summary (Abstract) 

The executive summary or abstract shall provide a brief summary of the purpose, scope, and results 
of the monitoring conducted at the subject site during the reporting period. The watershed, SWMU, 
AOC and site name, location, and TA designation shall be included in the executive summary. In 
addition, this section shall include a brief summary of conclusions based on the monitoring data 
collected. 

XJ.D.3 Table of Contents 

The table of contents shall list all text sections, subsections, tables, figures, and appendices or 
attachments included in the report. The corresponding page numbers for the titles of each section of 
the report shall be included in the table of contents. 

Xl.D.4 Introduction 

The introduction section shall include the Facility name, TA designation, unit location, and unit 
status (e.g. closed, corrective action). General information on the site usage and status shall be 
included in this section. A brief description of the purpose of the monitoring, type of monitoring 
conducted, and the type of results presented in the report also shall be provided in this section. 
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XI.D.5 Scope of Activities 

A section on the scope of activities shall briefly describe all activities performed during the 
monitoring event or reporting period including field data collection, analytical testing, remediation 
system monitoring, if applicable, and purge/decontamination water storage and disposal. 

XI.D.6 Regulatory Criteria 

A section on regulatory criteria shall provide information regarding applicable cleanup standards, 
risk-based screening levels and risk-based cleanup goals for the subject site. A separate table 
summarizing the applicable screening levels or standards or inclusion of the applicable cleanup 
standards or screening levels in the data tables can be substituted for this section. The appropriate 
cleanup or screening levels for each site shall be included, if site-specific levels have been 
established at separate sites. Risk-based evaluation procedures, if used to calculate cleanup or 
screening levels, must either be included as an attachment or referenced. The specific document and 
page numbers must be included for all referenced materials. 

XI.D.7 Monitoring Results 

A section shall provide a summary of the results of monitoring conducted at the site. This section 
shall include the dates and times that monitoring was conducted, the measured depths to 
groundwater, directions of groundwater flow, field air and water quality measurements, contaminant 
surveys, static pressures, field measurements, and a comparison to previous monitoring results. 
Field observations or conditions that may influence the results of monitoring shall be reported in this 
section. Tables summarizing vapor-monitoring parameters, groundwater elevations, depths to 
groundwater measurements, and other field measurements can be substituted for this section. The 
tables shall include all information required in Section XI.D.11 below. 

XI.D.8 Analytical Data Results 

A section shall discuss the results of the chemical analyses. It shall provide the dates of sampling, 
the analytical methods, and the analytical results. It shall also provide a comparison of the data to 
previous results and to background levels, cleanup standards, or established cleanup levels for the 
site. The rationale or purpose for altering or modifying the monitoring and sampling program shall 
be provided in this section. A table summarizing the laboratory analytical data, QA/QC data, 
applicable cleanup levels, and modifications to the sampling program can be substituted for this 
section. The tables shall include all information required in Section XI.D.11 below. 

XI.D.9 Remediation System Monitoring 

A section shall discuss the remediation system monitoring. It shall summarize the remediation 
system's capabilities and performance. It shall also provide monitoring data, treatment system 
discharge sampling requirements, and system influent and effluent sample analytical results. The 
dates of operation, system failures, and modifications made to the remediation system during the 
reporting period shall also be included in this section. A summary table may be substituted for this 
section. The tables shall include all information required in Section XI.D.11 below. 
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XI.D.10 Summary 

A summary section shall provide a discussion and conclusions of the monitoring conducted at the 
site. In addition, this section shall provide a comparison of the results to applicable cleanup levels, 
and to relevant historical monitoring and laboratory analytical data. An explanation shall be 
provided with regard to data gaps. A discussion of remediation system performance, monitoring 
results, modifications, if applicable, and compliance with discharge requirements shall be provided 
in this section. Recommendations and explanations regarding future monitoring, remedial actions, 
or site closure,, if applicable, shall also be included in this section. 

Xl.D.11 Tables 

A section shall provide the following summary tables for the media sampled. With prior approval 
from the Department, the Respondents may combine one or more of the tables. Data presented in 
the tables shall include the current sampling and monitoring data plus data from the three previous 
monitoring events or, if data from less than three monitoring events is available, data acquired 
during previous investigations. Remediation system monitoring data also shall be presented. The 
dates of data collection shall be included in the tables. Summary tables may be substituted for 
portions of the text. The analytical data tables shall include only detected analytes and data quality 
exceptions that could potentially mask detections. 

1. A table summarizing the regulatory criteria (a Regulatory Criteria text section may be 
substituted for this table or the applicable cleanup levels may be included in the analytical 
data tables). 

2. A table summarizing groundwater elevations and depths to groundwater data. The table 
shall include the monitoring well depths, the screened intervals in each well, and the dates 
and times of measurements. 

3. A table summarizing field measurements of surface water quality data. 

4. A table summarizing field measurements of vapor monitoring data (must include historical 
vapor monitoring data as described above). 

5. A table summarizing field measurements of groundwater quality data (must include 
historical water quality data as described above). 

6. A table summarizing vapor sample analytical data (must include historical vapor sample 
analytical data as described above). 

7. A table summarizing surface water analytical data (must include historical surface water 
analytical data as described above). 

8. A table summarizing groundwater analytical data (must include historical groundwater 
analytical data as described above). 

9. A table summarizing remediation system monitoring data, if applicable (must include 
historical remediation system monitoring data as described above). 
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XI.D.12 Figures 

The section shall include the following figures. All figures shall include an accurate bar scale and a 
north arrow. An explanation shall be provided on each figure for all abbreviations, symbols, 
acronyms, and qualifiers. All figures shall have a date. 

1. A vicinity map showing topography and the general location of the subject site relative to 
surrounding features or properties. 

2. A site plan that presents pertinent site features and structures, well and piezometer locations, 
and remediation system location(s) and features. Off-site well locations and pertinent 
features shall be included on the site plan, if practical. Additional site plans may be required 
to present the locations of relevant off-site well locations, structures, and features. 

3. Figures presenting the locations of piezometer, monitoring and other well locations, 
groundwater elevation data, and groundwater flow directions. 

4. Figures presenting groundwater analytical data for the current monitoring event. The 
analytical data corresponding to each sampling location may be presented as individual 
concentrations or in table form on the figure or as an isoconcentration map. 

5. Figures presenting surface water sampling locations and analytical data for the current 
monitoring period. 

6. Figures presenting vapor sampling locations and analytical data for the current monitoring 
event. The analytical data corresponding to each sampling location may be presented as 
individual concentrations or in table form on the figure or as an isoconcentration map. 

7. Figures presenting geologic cross-sections based on outcrop and borehole data, ifapplicable. 

XI.D.13 Appendices 

Each monitoring report shall include the following appendices. Additional appendices may be 
necessary to present data or documentation not listed below. 

XI.D.13.a Field Methods 

An appendix shall include the methods used to acquire field measurements of groundwater 
elevations, vapor and water quality data, and vapor, surface water and groundwater samples. It shall 
include the methods and types of instruments used to measure depths to water, air or headspace 
parameters, flow measurements, and water quality parameters. In addition, decontamination, well 
purging techniques, well sampling techniques, and sample handling procedures shall be provided in 
this appendix. Methods of measuring and sampling remediation systems shall be reported in this 
section, if applicable. Purge and decontamination water storage and disposal methods shall also be 
presented in this appendix. Copies of purge and decontamination water disposal documentation 
shall be provided in a separate appendix. 
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XI.D.13.b Analytical Program 

An appendix shall discuss the analytical program. It shall include the analytical methods, a 
summary of data quality objectives, and data quality review procedures. A summary of data quality 
exceptions and their effect on the acceptability of the analytical data with regard to the monitoring 
event and the site status shall be included in this appendix along with references to case narratives 
provided in the laboratory reports. 

XI.D.13.c Analytical Reports 

An appendix shall provide the analytical reports and shall include the contract laboratory final 
chemical analytical data reports generated during this reporting period. The reports must include all 
chain-of-custody records and Level II QA/QC results provided by the laboratory. The laboratory 
final reports and data tables shall be provided electronically in a format approved by the Department. 
Paper copies (or electronically scanned in PDF format) of all chain-of-custody records shall be 

provided with the reports. 

XI.E RISK ASSESSMENT REPORT 

The Respondents shall prepare risk assessment reports for sites requiring corrective action at the 
Facility using the format listed below. This section (XI.E) provides a general outline for risk 
assessments and also lists the minimum requirements for describing risk assessment elements. In 
general, interpretation of data shall be presented only in the Background, Conceptual Site Model, 
and Conclusions and Recommendations sections of the reports. The other text sections of the Risk 
Assessment report shall be reserved for presentation of sampling results from all investigations, 
conceptual and mathematical elements of the risk assessment, and presentations of toxicity 
information and screening values used in the risk assessment. Section XI.E.8 and subsequent 
sections should be presented in separate sections for the human health and ecological risk 
assessments, but the general risk assessment outline applicable to both sections is provided below. 

XI.E.l Title Page 

The title page shall include the type of document; Facility name; TA designation; SWMU or AOC 
name, site, and any other unit name; and the submittal date. A signature block providing spaces for 
the name and title of the responsible DOE and University of California (or co-operator) 
representative shall be provided on the title page in accordance with 20.4.1.900 NMAC 
incorporating 40 C.F .R. 270.11 ( d)(l ). 

XI.E.2 Executive Summary (Abstract) 

The executive summary or abstract section shall provide a brief summary of the purpose and scope 
of the risk assessment of the subject site. The Executive Summary shall also briefly summarize the 
conclusions of the risk assessment. The Facility, SWMU, AOC, and site names; location; and TA 
designation shall be included in the executive summary. 
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XI.E.3 Table of Contents 

The table of contents shall list all text sections, subsections, tables, figures, and appendices or 
attachments included in the risk assessment. The corresponding page numbers for the titles of each 
unit of the report shall be included in the table of contents. 

XI.E.4 Introduction 

The introduction section shall include the Facility name, TA designation, unit location, and unit 
status (e.g., closed, corrective action). General information on the current site usage and status shall 
be included in this section. 

XI.E.5 Background 

The background section shall describe relevant background information. This section shall briefly 
summarize historical site uses by the U.S. Government and any other entity since 1940, including 
the locations of current and former site structures and features. A labeled figure shall be included in 
the document showing the locations of current and former site structures and features. 

XI.E.5.a Site Description 

A section shall describe current site topography, features and structures including topographic 
drainages, man-made drainages, erosional features, current site uses, and other data relevant to 
assessing risk at the site. Depth to groundwater and direction of groundwater flow shall be included 
in this section. The presence and location of surface water bodies such as springs or wetlands shall 
be noted in this section. Photographs of the site may be incorporated into this section. Ecological 
features of the site shall be described here, including type and amount of vegetative cover, observed 
and expected wildlife receptors, and level of disturbance of the site. The LANL ecological checklist 
for the site may be included as an appendix or attachment to the document and its inclusion may 
meet the requirement to describe the ecological features of the site. A topographical map of the site 
and vicinity of the site showing habitat types, boundaries of each habitat, and any surface water 
features shall be included in the Figures section of the document. 

XI.E.5.b Sampling Results 

A section shall discuss the results of the sampling at the site. It shall include a description of the 
history of releases of contaminants, the known and possible sources of contamination, and the 
vertical and lateral extent of contamination present in each medium. This section shall include 
summaries of sampling results of all investigations including site plans (included in the Figures 
section of the report) showing locations of detected contaminants. This section shall reference 
pertinent figures, data summary tables, and references in previous reports. References to previous 
reports shall include page, table, and figure numbers for referenced information. Summaries of 
sampling data shall include for each constituent: the maximum value detected, the detection limit, 
the 95 percent upper confidence level (UCL) of the mean value detected (if applicable to the data 
set), and whether the 95 percent UCL of the mean was calculated based on a normal or lognormal 
distribution. Background values used for comparison to inorganic constituents at the site shall be 
presented here. The table of background values should appear in the Tables section of the document 
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and include actual values used as well as the origin of the values (e.g. Facility-wide, UCL, upper 
tolerance level (UTL)). This section shall also include a discussion of how "non-detect" sample 
results were handled in the averaging of data. 

XI.E.6 Conceptual Site Model 

A section shall present the conceptual site model. It shall include information on the expected fate 
and transport of contaminants detected at the site. This section shall provide a list of all sources of 
contamination at the site. Sources that are no longer considered to be ongoing but represent the 
point of origination for contaminants transported to other locations shall be included. The 
discussion of fate and transport shall address potential migration of each contaminant in each 
medium, potential breakdown products and their migration, and anticipated pathways of exposure 
for human or ecological receptors. Diagrammatic representations of the conceptual site model shall 
appear in the Figures section of the document. 

For human health risk assessments, the conceptual site model shall include the current and 
reasonably foreseeable land use and residential land use for all risk assessments. All values for 
exposure parameters and the source of those values shall be included in table format and presented 
in the Tables section of the document. 

Conceptual site models presented for ecological risk assessments shall identify assessment endpoints 
and measurement receptors for the site. The discussion of the model shall explain how the 
measurement receptors for the site are protective of the wildlife receptors identified by the 
Respondents in the Site Description section (see Section XI.E.5.a). 

Xl.E.7 Risk Screening Levels 

A section shall present the actual screening values used for each contaminant for comparison to all 
human health and ecological risk screening levels. The Department's SSLs for residential and 
industrial soil shall be used to screen soil for human health using EPA' s Risk Assessment Guidance 
for Superfund (RAGS), Volume I, Part A, 1989. For those contaminants not appearing on the 
Department's SSL table, the EPA Region 6 soil screening value adjusted to meet the Department's 
risk goal of 10-5 for total risk for carcinogens shall be used to screen the site for human health risks. 
Screening for ecological risk shall be conducted using the LANL Ecological Screening Levels 
(ES Ls) if the LANL ES Ls have received written approval from the Department. If the ES Ls have 
not been approved by the Department or the LANL ESLs database does not contain a screening 
value for the receptor or contaminant of concern, the Respondents shall use U.S. EPA 's ECO-SS Ls, 
or derive a screening level using the methodology in the Department's "Guidance for Assessing 
Ecological Risks Posed by Chemicals: Screening-Level Ecological Risk Assessment" or in LANL's 
"Screening Level Ecological Risk Assessment Methods" (LA-UR99-1405). Ifno valid toxicological 
studies exist for a particular receptor or contaminant, the contaminant/receptor combination shall be 
addressed using qualitative methods. If a Department approved site-specific risk scenario is used for 
the human health risk assessment, this section shall include all toxicity information and exposure 
assessment equations used for the site-specific scenario as well as the sources for that information. 
Other regulatory levels applicable to screening the site, such as drinking water MCLs, shall also be 
included in this section. 
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XI.E.8 Risk Assessment Results 

A section shall present all risk values, hazard quotients (HQ), and His for human health based on 
current and reasonably foreseeable future land use. Where the current or reasonably foreseeable 
future land use is not residential, risk values, HQs, and His for a residential land use scenario shall 
also be calculated and reported. The residential scenario shall be used for comparison purposes 
only, unless the land use becomes residential. This section shall also present the HQ and HI for each 
contaminant for each ecological receptor. 

XI.E.8.a Uncertainty Analysis 

A section shall include discussion of qualitative, semi-quantitative, and quantitative uncertainty in 
the risk assessment and estimate the potential impact of the various uncertainties. 

XI.E.9 Conclusions and Recommendations 

A section shall include the interpretation of the results of the risk assessment and any 
recommendations for future disposition of the site. This section may include additional information 
and considerations that the Respondents believe are relevant to the analysis of the site. 

XI.E.10 Tables 

A section shall provide the following summary tables, as appropriate. With prior approval from the 
Department, the Respondents may combine one or more of the tables. Data presented in the 
summary tables shall include information on detection limits and significant data quality exceptions. 
The analytical data tables shall include only detected analytes and data quality exceptions that could 

potentially mask detections. 

1. A table presenting background values used for comparison to inorganic constituents at the 
site. The table shall include actual values used as well as the origin of the values (Facility
wide, UCL, UTL, or maximum). 

2. A table summarizing sampling data shall include, for each constituent, all detected values 
above background, the maximum value detected, the 95 percent UCL of the mean value 
detected (if applicable to the data set), and whether that 95 percent UCL of the mean was 
calculated based on a normal or lognormal distribution. 

3. A table of all screening values used and the sources of those values. 

4. A table presenting all risk values, HQs, and His under current and reasonably foreseeable 
future land use for human health. 

5. lfresidential use is not a current or reasonably foreseeable future land use, a table presenting 
all risk values, HQs, and His under a residential land use scenario for human health shall be 
included for comparison purposes. 

6. A table presenting the HQ and HI for each contaminant for each ecological receptor. 

7. A table presenting values for exposure parameters and the source of the values. 
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XI.E.11 Figures 

A section shall present the following figures for each site, as appropriate. With prior approval from 
the Department, the Respondents may combine one or more of the figures. All figures shall include 
an accurate bar scale and a north arrow. An explanation shall be provided on each figure for all 
abbreviations, symbols, acronyms, and qualifiers. 

1. A vicinity map showing topography and the general location of the subject site relative to 
surrounding features or properties. 

2. For human health risk assessments, a site plan that presents pertinent site features and 
structures, underground utilities, well locations, and remediation system location(s) and its 
details. Off-site well locations and other relevant features shall be included on the site plan 
if practical. Additional site plans may be required to presentthe locations ofrelevant off-site 
well locations, structures, and features. 

3. For ecological risk assessments, a topographical map of the site and vicinity of the site 
showing habitat types, boundaries of each habitat, and any surface water features. 

4. Conceptual site model diagrams for both human health and ecological risk assessments. 

XI.E.12 Appendices 

Each risk assessment report shall include appendices containing supporting data. Appendices may 
include the results of statistical analyses of data sets and comparisons of data, LANL ecological 
checklists for the site, full sets of results of all sampling investigations at the site, or other data as 
appropriate. 

XI.F CORRECTIVE MEASURES EVALUATION REPORT 

The Respondents shall prepare corrective measures evaluations for sites requiring corrective 
measures using the format listed below. This section (XI.F) provides a general outline for corrective 
measures evaluations and also lists the minimum requirements for describing corrective measures 
when preparing these documents. All investigation summaries, site condition descriptions, 
corrective action goals, corrective action options, remedial options selection criteria, and schedules 
shall be included in the corrective measures evaluations. In general, interpretation of historical 
investigation data and discussions of prior interim activities shall be presented only in the 
background sections of the corrective measures evaluations. At a minimum, detections of 
contaminants encountered during previous site investigations shall be presented in the corrective 
measures evaluations in table format with an accompanying site plan showing sample locations. The 
other text sections of the corrective measures evaluations shall be reserved for presentation of 
corrective action-related information regarding anticipated or potential site-specific corrective action 
options and methods relevant to the project. The general corrective measures evaluation outline is 
provided below. 

XT.F.1 Title Page 

The title page shall include the type of document; Facility name; TA designation; SWMU or AOC 
name, site, and any other unit name; and the submittal date. A signature block providing spaces for 
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the name and title of the responsible DOE and University of California (or co-operator) 
representative shall be provided on the title page in accordance with 20.4.1.900 NMAC 
incorporating 40 C.F.R. 270.ll(d)(l). 

XI.F.2 Executive Summary (Abstract) 

This executive summary or abstract shall provide a brief summary of the purpose and scope of the 
corrective measures evaluation to be conducted at the subject site. The executive summary or 
abstract shall also briefly summarize the conclusions of the evaluation. The SWMU, AOC, and site 
names, location, and TA designation shall be included in the executive summary. 

XI.F.3 Table of Contents 

The table of contents shall list all text sections, subsections, tables, figures, and appendices or 
attachments included in the corrective measures evaluation. The corresponding page numbers for 
the titles of each section of the report shall be included in the table of contents. 

XI.F.4 Introduction 

The Introduction section shall include the Facility name, TA designation, site location, and site 
status (e.g. closed, corrective action). General information on the current site usage and status shall 
be included in this section. A brief description of the purpose of the corrective measures evaluation 
and the corrective action objectives for the project also shall be provided in this section. 

XI.F.5 Background 

The Background section shall describe the relevant background information. This section shall 
briefly summarize historical site uses by the U.S. Government and any other entity since the 1940s, 
including the locations of current and former site structures and features. A labeled figure shall be 
included in the document showing the locations of current and former site structures and features. 
The locations of any subsurface features such as pipelines, underground tanks, utility lines, and other 
subsurface structures shall be included in this section and labeled on the site plan, as appropriate. 

This section shall include contaminant and waste characteristics, a brief summary of the history of 
contaminant releases, known and possible sources of contamination, and the vertical and lateral 
extent of contamination present in each medium. This section shall include brief summaries of 
results of previous investigations, including references to pertinent figures, data summary tables, and 
text in previous reports. References to previous reports shall include page, table, and figure numbers 
for referenced information. Summary tables and site plans showing relevant investigation locations 
shall be referenced and included in the Tables and Figures sections of the document, respectively. 

XI.F.6 Site Conditions 

XI.F.6.a Surface Conditions 

A section on surface conditions shall describe current and historic site topography, features, and 
structures, including a description of topographic drainages, man-made drainages, vegetation, and 
erosional features. It shall also include a description of current uses of the site and any current 
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operations at the site. This section shall also include a description of those features that could 
potentially influence corrective action option selection or implementation such as archeological 
sites, wetlands, or other features that may affect remedial activities. In addition, descriptions of 
features located in surrounding sites that may have an effect on the subject site regarding sediment 
transport, surface water runoff or contaminant transport shall be included in this section. A site plan 
displaying the locations of all pertinent surface features and structures shall be included in the 
Figures section of the corrective measures evaluation. 

XI.F.6.b Subsurface Conditions 

A section on subsurface conditions shall describe the site conditions observed during previous 
subsurface investigations. It shall include relevant soil horizon and stratigraphic information, 
groundwater conditions, fracture data, and subsurface vapor information. A site plan displaying the 
locations of all borings and excavations advanced during previous investigations shall be included in 
the Figures section of the corrective measures evaluation. A brief description of the stratigraphic 
units anticipated to be present beneath the site may be included in this section if stratigraphic 
information is not available from previous investigations conducted at the site. 

XI.F.7 Potential Receptors 

XI.F.7.a Sources 

A section shall provide a list of all sources of contamination at the subject site where corrective 
measures are to be considered or required. Sources that are no longer considered to be releasing 
contaminants at the site, but may be the point of origination for contaminants transported to other 
locations, shall be included in this section. 

XI.F.7.b Pathways 

A section shall describe potential migration pathways that could result in either acute or chronic 
exposures to contaminants. It shall include such pathways as utility trenches, paleochannels, surface 
exposures, surface drainages, stratigraphic units, fractures, structures, and other features. The 
migration pathways for each contaminant and each relevant medium should be tied to the potential 
receptors for each pathway. A discussion of contaminant characteristics relating to fate and 
transport of contaminants through each pathway shall also be included in this section. 

XI.F.7.c Receptors 

A section shall provide a listing and description of all anticipated potential receptors that could 
possibly be affected by the contamination present at the site. Potential receptors shall include human 
and ecological receptors, groundwater, and other features such as pathways that could divert or 
accelerate the transport of contamination to human receptors, ecological receptors, and groundwater. 

XI.F.8 Regulatory Criteria 

A section shall set forth the applicable cleanup standards, risk-based screening levels, and risk-based 
cleanup goals for each pertinent medium at the subject site. The appropriate cleanup levels for each 
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site shall be included, if site-specific levels have been established at separate sites or units. A table 
summarizing the applicable cleanup standards or levels, or inclusion of applicable cleanup standards 
or levels in the summary data tables shall be included in the Tables section of the document. The 
risk assessment shall be presented in a separate document or in an appendix to this report. If cleanup 
or screening levels calculated in a risk evaluation are employed, the risk evaluation document shall 
be referenced including pertinent page numbers for referenced information. 

XI.F.9 Identification of Corrective Measures Options 

A section shall identify and describe potential corrective measures for source, pathway, and receptor 
controls. Corrective measures options shall include the range of available options including, but not 
limited to, a no action alternative, institutional controls, engineering controls, in-situ and on-site 
remediation alternatives, complete removal, and any combination of alternatives that would 
potentially achieve cleanup goals. 

XI.F.10 Evaluation of Corrective Measures Options 

A section shall provide an evaluation of the corrective measures options identified in Section XI.F.9 
above. The evaluation shall be based on the applicability, technical feasibility, effectiveness, 
implementability, impacts to human health and the environment, and cost of each option. A table 
summarizing the corrective measures alternatives and the criteria listed below shall be included in 
the Tables section of this document. The general basis for evaluation of corrective measures options 
is defined below. 

XI.F.10.a Applicability 

Applicability addresses the overall suitability for the corrective action option for containment or 
remediation of the contaminants in the subject medium for protection of human health and the 
environment. 

XI.F.10.b Technical Practicability 

Technical practicability describes the uncertainty in designing, constructing, and operating a specific 
remedial alternative. The description shall include an evaluation of historical applications of the 
remedial alternative including performance, reliability, and minimization of hazards. 

XI.F.10.c Effectiveness 

Effectiveness assesses the ability of the corrective measure to mitigate the measured or potential 
impact of contamination in a medium under the current and projected site conditions. The 
assessment also shall include the anticipated duration for the technology to attain regulatory 
compliance. In general, all corrective measures described above will have the ability to mitigate the 
impacts of contamination at the site, but not all remedial options will be equally effective at 
achieving the desired cleanup goals to the degree and within the same time frame as other options. 
Each remedy shall be evaluated for both short-term and long-term effectiveness. 
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XI.F.10.d Implementability 

Implementability characterizes the degree of difficulty involved during the installation, construction, 
and operation of the corrective measure. Operation and maintenance of the alternative shall be 
addressed in this section. 

XI.F.10.e Human Health and Ecological Protectiveness 

This category evaluates the short-term (remedy installation-related) and long-term (remedy 
operation-related) hazards to human health and the environment of implementing the corrective 
measure. The assessment shall include whether the technology will create a hazard or increase 
existing hazards and the possible methods of hazard reduction. 

XI.F.10.f Cost 

This section shall discuss the anticipated cost of implementing the corrective measure. The costs 
shall be divided into: 1) capital costs associated with construction, installation, pilot testing, 
evaluation, permitting, and reporting of the effectiveness of the alternative; and 2) continuing costs 
associated with operating, maintaining, monitoring, testing, and reporting on the use and 
effectiveness of the technology. 

XI.F.11 Selection of Preferred Corrective Measure 

The Respondents shall propose the preferred corrective measure(s) at the site and provide a 
justification for the selection in this section.. The proposal shall be based upon the ability of the 
remedial alternative to: 1) achieve cleanup objectives in a timely manner; 2) protect human and 
ecological receptors; 3) control or eliminate the sources of contamination; 4) control migration of 
released contaminants; and 5) manage remediation waste in accordance with State and Federal 
regulations. The justification shall include the supporting rationale for the remedy selection, based 
on the factors listed in Section XI.F .10 and a discussion of short- and long-term objectives for the 
site. The benefits and possible hazards of each potential corrective measure alternative shall be 
included in this section. 

XI.F.12 Design Criteria To Meet Cleanup Objectives 

The Respondents shall present descriptions of the preliminary design for the selected corrective 
measures in this section. The description shall include appropriate preliminary plans and 
specifications to effectively illustrate the technology and the anticipated implementation of the 
remedial option at the subject area. The preliminary design shall include a discussion of the design 
life of the alternative and provide engineering calculations for proposed remediation systems. 

XI.F.13 Schedule 

A section shall set forth a proposed schedule for completion of remedy-related activities such as 
bench tests, pilot tests, construction, installation, remedial excavation, cap construction, installation 
of monitoring points, and other remedial actions. The anticipated duration of corrective action 
operations and the schedule for conducting monitoring and sampling activities shall also be 
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presented. In addition, this section shall provide a schedule for submittal of reports and data to the 
Department, including a schedule for submitting all status reports and preliminary data. 

XI.F.14 Tables 

A section shall present the following summary tables, as appropriate. With prior approval of the 
Department, the Respondents may combine one or more of the tables. Data presented in the 
summary tables shall include information on dates of sample collection, analytical methods, 
detection limits, and significant data quality exceptions. The analytical data tables shall include only 
detected analytes and data quality exceptions that could potentially mask detections. 

1. A table summarizing regulatory criteria, background, and/or the applicable cleanup 
standards. 

2. A table summarizing historical field survey location data. 

3. Tables summarizing historical field screening and field parameter measurements of soil, 
rock, sediments, groundwater, surface water, and air quality data. 

4. Tables summarizing historical soil, rock, or sediment laboratory analytical data. The 
summary tables shall include the analytical methods, detection limits, and significant data 
quality exceptions that would influence interpretation of the data. 

5. A table summarizing historical groundwater elevation and depth to groundwater data. The 
table shall include the monitoring well depths and the screened intervals in each well. 

6. Tables summarizing historical groundwater laboratory analytical data. The analytical data 
tables shall include the analytical methods, detection limits, and significant data quality 
exceptions that would influence interpretation of the data. 

7. Tables summarizing historical surface water laboratory analytical data. The analytical data 
tables shall include the analytical methods, detection limits, and significant data quality 
exceptions that would influence interpretation of the data. 

8. Tables summarizing historical air sample screening and analytical data. The data tables shall 
include the screening instruments used, laboratory analytical methods, detection limits, and 
significant data quality exceptions that would influence interpretation of the data. 

9. Tables summarizing historical pilot or other test data, if applicable, including units of 
measurement and types of instruments used to obtain measurements. 

l 0. A table summarizing the corrective measures alternatives and evaluation criteria. 

11. A table presenting the schedule for installation, construction, implementation, and reporting 
of selected corrective measures. 

XI.F.15 Figures 

A section shall present the following figures for each site, as appropriate. All figures must include 
an accurate bar scale and a north arrow. An explanation shall be provided on each figure for all 
abbreviations, symbols, acronyms, and qualifiers. All figures shall have a date. 
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1. A vicinity map showing topography and the general location of the subject site relative to 
surrounding features or properties. 

2. A unit site plan that presents pertinent site features and structures, underground utilities, well 
locations, and remediation system locations and details. Off-site well locations and other 
relevant features shall be included on the site plan if practical. Additional site plans may be 
required to present the locations ofrelevant off-site well locations, structures, and features. 

3. Figures showing historical soil boring or excavation locations and sampling locations. 

4. Figures presenting historical soil sample field screening and laboratory analytical data, if 
appropriate. 

5. Figures showing all existing wells including vapor monitoring wells and piezometers. The 
figures shall present historical groundwater elevation data and indicate groundwater flow 
directions. 

6. Figures presenting historical groundwater laboratory analytical data including past data, if 
applicable. The analytical data corresponding to each sampling location may be presented as 
individual concentrations, in table form on the figure or as an isoconcentration map. 

7. Figures presenting historical surface water sample locations and analytical data including 
past data, if applicable. The laboratory analytical data corresponding to each sampling 
location may be presented as individual concentrations or in table form on the figure. 

8. Figures presenting historical air sampling locations and presenting air quality data. The field 
screening or laboratory analytical data corresponding to each sampling location may be 
presented as individual concentrations, in table form on the figure or as an isoconcentration 
map. 

9. Figures presenting historical pilot or other test locations and data, where applicable, 
including site plans or graphic data presentation. 

10. Figures presenting geologic cross-sections based on outcrop and borehole data, if applicable. 

11. Figures presenting the locations of existing and proposed remediation systems. 

12. Figures presenting existing remedial system design and construction details. 

13. Figures presenting preliminary design and construction details for preferred corrective 
measures. 

XI.F.16 Appendices 

Each corrective measures evaluation shall include, as appropriate, as an appendix, the management 
plan for waste, including investigation derived waste, generated as a result of construction, 
installation, or operation of remedial systems or activities conducted. Each corrective measures 
evaluation shall include additional appendices presenting relevant additional data, such as pilot or 
other test or investigation data, remediation system design specifications, system performance data, 
or cost analyses as necessary. 
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XII. COMPLIANCE SCHEDULE TABLES 

The Respondents shall follow the specified compliance schedules for all of the SWMUs, AOCs, 
canyons, and watershed aggregates included in this Order. Table XII-1 is the closure milestone 
schedule by watershed. Tables XII-2 and XII-3 are the compliance schedules of deliverables. Table 
XII-4 is the compliance schedule for the general requirements included in this Order. Table XII-5 is 
the sampling and monitoring schedule for alluvial, intermediate, and regional groundwater 
monitoring wells and springs. The details of the compliance activities and deliverables can be found 
in Sections IV, V, and VI of this Consent Order. Specific remedies for SWMUs, AOCs, canyons, or 
watershed aggregates are not presumed under this Consent Order. 
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Table XII-1 

Closure Milestone Schedule 

Los Alamos/Pueblo Canyon Appropriate Report * Submitted 

MDAT Appropriate Report • 9/30/05 

Remedy Completion Report 12/31/09 

MDAB Appropriate Report * 1/31/06 

Remedy Completion Report 4/30/11 

MDAU Appropriate Report * 1/31/06 

Remedy Completion Report 10/31111 

MDAV Appropriate Report • 4/30/06 

Remedy Completion Report 11/30/10 

MDAA Appropriate Report * 8/31/06 

Remedy Completion Report 12/31/10 

North Canyons Appropriate Report * 6/30/09 
( Guaj e/Barrancas/Rendij a/Bayo) 

Los Alamos/Pueblo Canyon Aggregate Remedy Completion Reports 8/31/11 
Areas 

Appropriate Report • 3/31/05 

Remedy Completion Report 10/31/09 

TA-35 (Middle Mortandad/Ten Site Appropriate Report • 9130105 
Aggregate Area) 

Mortandad Canyon Appropriate Report * 6/30/06 

Cafiada de! Buey Appropriate Report • 8/31/09 

Mortandad Canyon Aggregate Areas Remedy Completion Reports 11/30/12 
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SITE DELIVERABLE 

Potriilo/Fence Canyons Appropriate Report* 

Water Canyon/Canon de Valle Aggregate Remedy Completion Reports 
Areas 

MDAH Appropriate Report • 

Remedy Completion Report 

MDAG Appropriate Report • 

Remedy Completion Report 

Appropriate Report • MDAL 

Remedy Completion Report 

Pajarito Canyon Appropriate Report • 

Remedy Completion Reports 

MDAAB Appropriate Report • 

Remedy Completion Report 

Frijoles Canyon Aggregate Area Remedy Completion Report 

Ancho/Chaquehui/Indio Canyons Appropriate Report * 

Chaquehui Canyon Aggregate Area Remedy Completion Report 

Ancho Canyon Aggregate Areas Remedy Completion Reports 

DUE DATE 

8/31/11 

8/31/15 

6/30/05 

9130106 

4130107 

8/31/15 

1131/07 

12/31/10 

2/29/08 

4/30/15 

5/31/10 

1131115 

10/31/11 

2/28/11 

8/31/14 

2/28/15 

Appropriate Report includes one or more of the following: Investigation Report, Corrective 
Measures Implementation Plan, Corrective Measures Evaluation Report, Remedy Completion Report, 
or other document as required. 
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Table XII-2 

Schedule of Deliverables by Watershed 

SWMUs 10-002(a,b), 10-003(a-o), 10-004(b), 10-007 
Investigation Report 

SWMU 21-014 (MDA A) 
Investigation Work Plan 
Investigation Report 
Remedy Completion Report 
SWMU 21-015 (MDA B) 
Investigation Work Plan 
Investigation Report 
Remedy Completion Report 

SWMUs 21-001, 21-0lO(a-h), 21-01 l(a, c-j), 21-
016(a-c), 21-028(a), C-21-009, C-21-012 (MDA T) 
Investigation Work Plan 
Investigation Report 
Remedy Completion Re ort 
SWMUs 21-0l 7(a-c), 21-022(f) (MDA U) 
Investigation Work Plan 
Investigation Report 
Remedy Completion Report 

SWMUs 21-013(b, g), 21-018(a, b) (MDA V) 
Investigation Work Plan 
Investigation Report 
Remedy Completion Report 

SWMUs 73-00I(a-d), 73-004(d) (Airport Landfill) 
Remedy Design Work Plan 
Remedy Completion Report 
Los Alamos/Pueblo Canyons 
Investigation Report 
North Canyons (Guaje/Barrancas/Rendija/Bayo) 
Investigation Report 

DP Site Aggregate Area 
Investigation Work Plan 
Pueblo Canyon Aggregate Area 
Investigation Work Plan (includes SWMU 73-002) 
Bayo Canyon Aggregate Area (includes SWMUs 10-
002(a,b), 10-003(a-o), 10-004(b), and 10-007) 3 

Investigation Work Plan 

U er Los Alamos Can 
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Investi ation Work Plan 
Lower Los Alamos Canyon Aggregate Area 
Investigation Work Plan 
Middle Los Alamos Canyon Aggregate Area
Investigation Work Plan 
Guaje/Barrancas/Rendija Canyons Aggregate Area 
Investigation Work Plan 

SWMU 50-009 (MDA C) 
Investigation Work Plan 
Investigation Report 
Remedy Completion Report 
Mortandad Canyon 
Investigation Report 
Canada del Buey 
Investigation Report 
Upper Mortandad Canyon Aggregate Area 
Investigation Work Plan 
Upper Canada de! Buey Aggregate Area 
Investigation Work Plan 
Middle Canada de! Buey Aggregate Area 
Investigation Work Plan 
Lower Mortandad/Cedro Canyon Aggregate Area 
Investigation Work Plan 
Lower Mortandad/Canada de! Buey Aggregate Area 
Investigation Work Plan 
Middle Mortandad/Ten Site Canyon Aggregate Area 
Supplemental SAP 
Investigation Report 

SWMU 16-003(0) 
Investigation Work Plan 
Investigation Report 

SWMU 16-008(a) 
Investigation Work Plan 
Investigation Report 

SWMUs 16-021(c), 16-003(k) 
CMS Report for Surface System/ Alluvial 
Groundwater4

•
5 

Phase III RPI Report6 

CMI Plan for Surface System/ Alluvial Groundwater 
Investigation Report for Intermediate and Regional 
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Submitted 1-March-05 
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31-August-06 29-November-06 
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DELIVERABLE DUE DATE NOTICE DATE' 
Groundwater 
CME Report for Intermediate and Regional 31-Ma -07 28-Se tember-07 
Groundwater 5 

CMI Plan for Intermediate and Regional 30-November-07 28-February-08 
Groundwater 
Water Canyon/Cafion de Valle 
Investigation Work Plan (includes 
Ancho/Chaquehui/Indio/F ence/Potrillo Canyons) 
Investi ation Re ort Water Can on/Cafion de Valle 
Potrillo/Fence Canyons 
Investigation Report 
Cafion de Valle Aggregate Area 
Investigation Work Plan 
S-Site Aggregate Area 3 

Investigation Work Plan 
Upper Water Canyon Aggregate Area 
Investigation Work Plan 
Lower Water/Indio Canyon Aggregate Area' 
Investigation Work Plan 
Potrillo/Fence Canyon Aggregate Area 
Investi ation Work Plan 

Sandia Canyon 
Investigation Report 
Upper Sandia Canyon Aggregate Area 
Investigation Work Plan 
Lower Sandia Canyon Aggregate Area 
Investi ation Work Plan 

SWMU 54-004 (MDA H) 
CMS Report 4'

5 

CMI Plan 
Remedy Completion Report 

SWMU 54-006 (MDA L) 
Investigation Work Plan 
Investigation Report 
CME Report 5 

Remedy Completion Report 

SWMU 3-0lO(a) 
Investigation Report 
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DELIVERABLE 
MDAG 
Investigation Work Plan 
Investigation Report 
CME Work Plan 
CME Report 5 

Remedy Completion Report 
Pajarito Canyon 
Investigation Report 
Threemile Canyon Aggregate Area 
Investigation Work Plan 
Lower Pajarito Canyon Aggregate Area 
Investigation Work Plan 
Starmer/Upper Pajarito Canyon Aggregate Area 
Investigation Work Plan 
Twomile Canyon Aggregate Area 
Investi ation Work Plan 

SWMUs 49-005(a), 49-006, AOCs C-49-002, C-49-
005(b), C-49-008(a, b) (Areas 5, 6, and 10) 
Investigation Work Plan 
Investigation Report 

SWMUs 49-00l(a-g), 49-003, AOC C-49-008(d) 
(MDA AB, Areas 1, 3, 4, 11, and 12) 
Investigation Work Plan 
Investigation Report 
Remedy Completion Report 

Ancho/Chaquehui/Indio Canyons 
Investigation Report 
North Ancho Canyon Aggregate Area 
Investigation Work Plan 
South Ancho Canyon Aggregate Area 
Investigation Work Plan 

NMEDILANL Order on Consent 

DUE DATE 

Submitted 
31-May-05 
28-February-06 
30-April-07 
31-Au ust-15 

NOTICE DATE' 

31-July-04 
13-0ctober-05 
28-June-06 

1 "Notice Date" is described in Section III.M.2 of this Consent Order. 
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2 If Respondents deliver documents after the deliverable due date, the Department's notice date 
shall be automatically extended by a period equal to the time the document was late. 
3 Investigation Work Plans for the Aggregate Areas shall include a schedule for submitting the 
Investigation Reports. 
4 The "CMS Report" for the site is equivalent to a CME Report under this Consent Order. 
5 For CMS and CME Reports, "Notice Date" means decision on final remedy selection by the 
Department. 
6 This document contains the risk assessment required under the CMS Report for this site. 
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Table XII-3 

Schedule of Deliverables by Calendar Year 

MDAG 

SWMU 54-006 (MDA L) Investigation Work Plan 

SWMUs 16-02l(c), 16- Phase III RPI Report6 

003 k 

SWMU s 21-001, 21-010( a- Investigation Work Plan 
h), 21-01l(a,c-j),21-016(a-
c), 21-028(a), C-21-009, C-
21-012 (MDA T) 
Middle Mortandad/Ten Site Supplemental SAP 
Can on A re ate Area 
SWMU 16-003(0) Investigation Work Plan 

Los Alamos/Pueblo Canyon Investigation Report 

SWMUs 73-00l(a-d), 73- Remedy Design Work Plan 
004( d) (Airport Landfill -
Mesa To 
SWMUs 21-013(b, g), 21- Investigation Work Plan 
018 a, b MDA V 
SWMU 21-015(MDA B) Investigation Work Plan 

Investi ation Work Plan 
Investigation Work Plan 

SWMUs 16-02l(c), 16- CMS Report for Surface 
003(k) System/ Alluvial Groundwater 

4,5 

SWMU 21-014 (MDA A) Investigation Work Plan 

SWMU 54-006 (MDA L) 
SWMU 50-009 MDA C 
SWMU 16-008 a Investi ation Work Plan 
Pueblo Canyon Aggregate Investigation Work Plan 
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12/31/04 
Submitted 611104 
Submitted 7131104 

Submitted 3131104 

Submitted 311105 

Submitted 5131104 

Submitted 6129104 

Submitted 6129104 

Submitted 10/27/04 

Submitted 8/28/04 

Submitted 10/13/04 

Submitted 10/28/04 

8/31104 1/28/05 
11130/04 3115105 

Submitted 311/05 

1/31/05 5117105 

2/28/05 6113105 
3131105 7129105 
3/31/05 7129105 
5131105 9/28/05 
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SITE DELIVERABLE DOCUMENT DUE DATE 
Area 3 

MDAG Investigation Report 5/31/05 

SWMU 3-010 a 6130105 
SWMU 54-004 (MDA H) 6/30/05 

Bayo Canyon Aggregate Investigation Work Plan 6/30/05 
Area (including SWMUs 10-
002(a,b), 10-003(a-o), 10-
004 b , and 10-007 3 

Guaje/Barrancas/ Rendija Investigation Work Plan 7 /31/05 
Can ons A re ate Area 3 

Middle Mortandad/Ten Site Investigation Report 9/30/05 
Can on A re ate Area 
SWMUs 21-001, 21-0lO(a- Investigation Report 9130105 
h), 21-01 l(a, c-j), 21-016(a-
c), 21-028(a); AOCs C-21-
009, C-21-012 MDA T) 
SWMUs 16-02l(c), 16- CMI Plan for Surface 9/30/05 
003 k S stem/Alluvial Groundwater 
Middle Los Alamos Canyon 
A re ate Area3 

SWMU 21-015 (MDA B) 
MDAG 
SWMUs 21-013(b, g), 21-
018 a, b MDA V 
Upper Los Alamos Canyon 
A re ate Area3 

SWMU 21-014 MDA A) 
SWMUs 16-021(c), 16-
003(k) 

SWMU 54-004 (MDA H) 
Cafion de Valle Aggregate 
Area3 

Water Canyon/Canon de 
Valle 

Page 240 

Investigation Report 

Investigation Work Plan 

Investigation Report for 
Intermediate and Regional 
Groundwater 

Investigation Work Plan 

Investigation Work Plan 
(includes Ancho/Chaque
hui/Indio/F ence/Potrillo 
Can ons 

12/31/05 

1/31/06 

1/31/06 
1/31/06 
2/28/06 
4130106 

4/30/06 

6130106 
8/31/06 
8/31/06 

9/30/06 
9130106 

9130106 

NOTICE DA TE 1
•
2 

10/13/05 

9/28/05 
10/13/05 

11/27/05 

10129105 

2127106 

1/28/06 

1/28/06 

5130106 

5/31/06 

5/1/06 
611106 
6/28/06 
8/28/06 

8/28/06 

10/28/06 
12/29/06 
11/29/06 

1/28/07 
2112107 

3/29/07 
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SWMU 54-006 MDA L 
SWMUs 73-00l(a-d), 73- Remedy Completion Report 
004(d) (Airport Landfill -
Mesa To 
MDAG CME Re ort5

' 
4 4/30/07 9112107 

SWMUs 16-021(c), 16- CME Report for Intermediate 5/31/07 9/28/07 
003(k) and Re ional Groundwater s, 4 

SWMU 16-008 a 5/31/07 8/29/07 
S-Site A re ate Area 3 9/30/07 1/28/08 
North Ancho Canyon Investigation Work Plan 9/30/07 1/13/08 
A re ate Area3 

SWMUs 49-00l(a-g), 49- Investigation Work Plan 10/31/07 2/28/08 
003, AOC C-49-008(d) 
(MDA AB, Areas 1, 3, 4 ,11, 
and 12 
SWMUs 49-005(a), 49-006, Investigation Work Plan 10/31/07 2/28/08 
AOCs C-49-002, C-49-
005(b), C-49-008(a, b) (Areas 
5, 6, and 10 
Middle Canada de! Buey Investigation Work Plan 10/31/07 1/29/08 
A re ate Area3 

Lower Los Alamos Canyon Investigation Work Plan 10/31/07 1/29/08 
A re ate Area3 

Upper Mortandad Canyon Investigation Work Plan 11/30/07 3/29/08 
A re ate Area3 

SWMUs 16-021(c), 16- CMI Plan for Intermediate and 11/30/07 2/28/08 
003 k 

SWMUs 10-002(a, b), 10- Investigation Report 1/31/08 4/30/08 
003 a-o , 10-004 b , 10-007 
Pa'arito Can on 2/29/08 6/28/08 
Upper Sandia Canyon 3/31/08 8/13/08 
A re ate Area3 

Upper Canada de! Buey 
A re ate Area3 

Investigation Work Plan 6/30/08 10/28/08 

Threemile Canyon Aggregate 
Area3 

Investigation Work Plan 7/31/08 11/28/08 

Lower Sandia Canyon Investigation Work Plan 4/30/09 8/13/09 
A re ate Area3 

Lower Mortandad/Canada de! Investigation Work Plan 4/30/09 7129109 
Bue A re ate Area3 

Page 241 March 1, 2005 



NMEDILANL Order on Consent 

SITE DELIVERABLE DOCUMENT DUE DATE NOTICE DA TE 1
•
2 

Potrillo/Fence Canyon Investigation Work Plan 4130109 8/13/09 
A re ate Area3 

North Canyons (Guaje/ Investigation Report 6/30/09 9/28/09 
Barrancas/Rendi' a/Ba o 
Sandia Can on 8/31/09 12/29/09 
Canada del Bue 8/31/09 11/29/09 
Lower Mortandad/Cedro 10/31/09 1/29110 
Can onA re ate Area3 

SWMU 50-009 MDA C 10/31/09 2/28/10 
Chaquehui Canyon Investigation Work Plan 11/30/09 2/28/10 
A re ate Area3 

SWMUs 21-001, 21-0lO(a- Remedy Completion Report 12/31/09 4/30/10 
h), 21-01 l(a, c-j), 21-016(a-
c), and 21-028(a), and AOCs 
C-21-009 and C-21-012 
MDAT 

Twomile Canyon Aggregate Investigation Work Plan 1/31/10 6/15/10 
Area3 

SWMUs 49-00l(a-g), 49- Investigation Report 5/31/10 9/28/10 
003, AOC C-49-008(d) 
(MDA AB, Areas 1, 3, 4, 11, 
and 12 
SWMUs 49-005(a), 49-006, Investigation Report 5/31/10 9/28/10 
AOCs C-49-002, C-49-
005(b), C-49-008(a, b) (Areas 
5, 6, and 10 
Lower Pajarito Canyon Investigation Work Plan 7/31/10 12/13/10 
A re ate Area3 

Upper Water Canyon Investigation Work Plan 8/31/10 12/29/10 
A re ate Area3 

Starmer/Upper Pajarito 
Can on Aggregate Area3 

Investigation Work Plan 9/30/10 2112/11 

Frijoles Canyon Aggregate Investigation Work Plan 10/31/10 1/29/11 
Area l 

SWMUs 21-013(b, g), 21- Remedy Completion Report 11/30/10 3/30/11 
018(a, b} (MDA V 

Investigation Report 12/31/10 4/30/11 

12/31110 4/30/11 
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SITE DELIVERABLE DOCUMENT DUE DATE 
Can ons 
SWMU 21-015 MDA B 
Potrillo/Fence Can ons 
TA-57 Aggregate Area 
Fenton Hill 3 

SWMUs 21-0l 7(a-c), 21- Remedy Completion Report 
022 MDA U 

Lower Water/Indio Canyon Investigation Work Plan 
A re 1ate Area3 

South Ancho Canyon Investigation Work Plan 
A re ate Area3 

SWMUs 49-00l(a-g), 49- Remedy Completion Report 
003, AOC C-49-008(d) 
(MDA AB, Areas 1, 3, 4, 11, 
and 12 
MDAG 

4/30/11 
8/31/11 
10/31/11 

10/31111 

9/30/12 

CY13 
3/31/13 

1/31/15 

8/31/15 

1 "Notice Date" is described in Section III.M.2 of this Consent Order. 

NOTICE DATE 1
'
2 

8/28/11 
11/29/11 
1129112 

2/28/12 

12129112 

6129113 

5131115 

12129115 

2 If Respondents deliver documents after the deliverable due date, the Department's notice date 
shall be automatically extended by a period equal to the time the document was late. 
3 Investigation Work Plans for the Aggregate Areas shall include a schedule for submitting the 
Investigation Reports. 
4 The "CMS Report" for the site is equivalent to a CME Report under this Consent Order. 
5 For CMS and CME Reports, "Notice Date" means decision on final remedy selection by the 
Department. 
6 This document contains the risk assessment required under the CMS Report for this site. 
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Table XII-4 

General Requirements 

otification of transfer of ownership of any Minimum of 120 days prior III.Y.1.a 
portion of the Facility to transfer. 

Sampling notification and notification of 
other corrective action activities. 

Proposed deed restriction language 

otification prior to transfer of operational 
control 

General Facility Information 

Interim Facility-wide Groundwater 
Monitoring Plan 

Minimum of 15 days prior to III.O 
sampling or other corrective 
action activity. 

Minimum of 30 days prior to III.Y. l.d 
transfer 

Minimum of 120 days prior III.Y.2.a 
to transfer. As soon as is 
reasonably practicable if 
Respondents learn of 
decision fewer than 120 
days. 

30 days after the effective of IV.A.3 
Consent Order. Annually 
thereafter on March 31. 

Within 90 days after IV.A.3.b 
effective date of the Consent 
Order. Updated annually (90 
days after each anniversary 
of the effective date of the 
Consent Order) 

Watershed-specific Groundwater Monitoring After completing the IV .A.3 .b 
Plans installation of all additional 

Groundwater Background Investigation 
Report 

monitoring wells. 

Within 180 days after the IV.A.3.d 
effective date of the Consent 
Order. 

Well Completion Summary Fact Sheet Within 30 days after IV.A.3.e.iv 
(Regional Wells) completion of each well. 

Well Completion Report (Regional Wells) 150 days after well IV.A.3.e.iv 
installation is complete. 

Periodic Monitoring Report for groundwater, Within 120 days after IV.A.3.f and IV.A.6 
surface water, and springs completion of the monitoring 

event. 

Revised Active Testing Hazard Zones Map Within 30 days of change. IV.A.5.a 
and New Information 
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Investigation Work Plan for Firing Site(s) In accordance with the IV.A.5.b 
Aggregate Area IWP or as 
determined by the 
Department. 

Los Alamos/Pueblo Canyon Long-term After completing the IV.B. l.b.iv, (See 
Groundwater Monitoring Plan installation of all additional also IV.A.3.b) 

monitoring wells. 

Well Abandonment Report for TW-1, TW- Within 30 days of IV.B.1.b.v 
la, TW-2, TW·-2a, and TW-3 completing the activity. 

Mortandad Canyon Long-term Groundwater After completing the IV.B.2.b.iii (See also 
Monitoring Plan installation of all additional IV.A.3.b) 

monitoring wells. 

Plan to demonstrate validity of R-25 data Within 90 days of the IV.B.3.b.iii 
effective date of Consent 
Order 

Water Canyon/Canon de Valle Long-term After completing the IV.B.3.b.v (See also 
Groundwater Monitoring Plan installation of all additional IV.A.3.b) 

monitoring wells. 

Pajarito Canyon Long-term Groundwater After completing the IV.B.4.b.vi (See also 
Monitoring Plan installation of all additional IV.A.3.b) 

monitoring wells. 

Sandia Canyon-Long term Groundwater After completing the IV.B.5.b.iv (See also 
Monitoring Plan installation of all additional IV.A.3.b) 

monitoring wells. 

Long-term Groundwater Monitoring Plan for After completing the IV.B.6.b.iv (See also 
the Other Canyons installation of all additional IV.A.3.b) 

monitoring wells 

MDA G Long-term Subsurface Vapor Prior to implementation of IV.C.1.c.vi 
Monitoring and Sampling Work Plan the program. 

MDA G Monitoring well design plan for Prior to well construction. IV.C. l .c.viii 
intermediate well 

MDA H Long-term Subsurface Vapor After the MDA H CMS has IV.C.1.d.i 
Monitoring and Sampling Work Plan been approved. 

MDA L Long-term Subsurface Vapor Prior to implementation of IV.C.1.e.vi 
Monitoring and Sampling Work Plan the program. 

MDA L Monitoring well design plan for Prior to construction. IV.C. l .e.viii 
intermediate well 

MDA A Long-term Subsurface Vapor Prior to program IV.C.2.c.vi 
Monitoring and Sampling Work Plan implementation. 
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MDA B Long-term Subsurface Vapor 
Monitoring and Sampling Work Plan 

MDA T Long·-term Subsurface Vapor 
Monitoring and Sampling Work Plan 

MDA U Long-term Subsurface Vapor 
Monitoring and Sampling Work Plan 

MDA V Vapor Monitoring and Sampling 
Work Plan 

MDA C Well design for vapor monitoring 
well construction 

Prior to program 
implementation .. 

Prior to program 
implementation. 

Prior to program 
implementation .. 

Prior to program 
implementation. 

Prior to subsurface 
exploration. 

MDA C Well design to evaluate for Prior to well completion. 
intermediate perched groundwater and vapor-
phase contamination. 

MDA C Investigation Vapor Monitoring and Prior to subsurface 
Sampling Work Plan investigation. 

MDA C Long-term Subsurface Vapor Prior to program 
Monitoring and Sampling Work Plan implementation. 

MDA C Monitoring Well Design Plan for Prior to well construction. 
intermediate well( s) 

MDA C Long-term Groundwater Monitoring Prior to program 
Plan implementation 

TA-49 Vapor Monitoring and Sampling 
Work Plan 

Prior to well construction. 

TA-49 Long-term Groundwater Monitoring Prior to program 
Plan implementation 

IV.C.2.d.vi 

IV.C.2.e.vi 

IV.C.2.f.vi 

IV.C.2.g.vi 

IV.C.3.c.iii 

IV.C.3.c.iii 

IV.C.3.c.v 

IV.C.3.c.v 

IV.C.3.c.vi 

IV.C.3.c.viii 

IV.C.4.c.v 

IV.C.4.c.viii 

TA-10 Well Installation Work Plan Prior to well construction IV.C.5.c.v 

Aggregate Areas List; Maps of T As, 
SWMUs, and AOCs 

otification of newly identified 
SWMUs/AOCs 

SWMU Assessment report for newly 
identified SWMUs/AOCs 

Within 180 days of effective V.B 
date of the Order, updated as 
needed. 

Within 15 days of discovery. V.C 

Within 90 days of V.C 
notification of new SWMU. 

otification of previously unknown releases Within 15 days of discovery. V .D 
from SWMUs/AOCs 

otification of site investigation activity 
(sampling notification) 
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Minimum of 15 days prior to V.E.2 
the commencement of any 
field activity 
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Corrective Measures Evaluation Report 

Interim Measures Work Plan 

Emergency Interim Measures Notification 

Interim Measures Report 

Corrective Measures Evaluation Report 

Corrective Measures Implementation Plan 

Remedy Completion Report 

Accelerated Corrective Action Work Plan 

Remedy Completion Report 

otification of start of field activities 

Draft boring logs, test pit logs, and well 
construction diagrams (if requested). 

Initial groundwater sampling at newly 
installed alluvial monitoring wells 

Request for variance from groundwater 
sampling schedule 

Initial groundwater sampling at newly 
installed intermediate and regional wells 
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By date specified in written V.F.l 
notification 

Within 90 days after 
receiving notification that 
interim measures are 
required. 

Within 3 business days of 
discovery. 

Within 90 days after 
completing the interim 
measures (or other period 
specified by the 
Department). 

VII.B.2 

VII.B.5 

VII.B.6 

Following written 
notification from the 
Department. 

VII.D.2 (see also 
V.F.l) 

Within 90 days after the 
Department's selection of 
remedy or as specified in 
CME Report. 

VII.E.2 

Within 90 days after 
completion of remedy. 

VII.E.6.a 

At least 30 days in advance 
of the commencement of 
field work .. 

VII.F.3 

Within 90 days after VII.F.4 (See also 
completion of the accelerated VII.F .2 and 
corrective action. VII.E.6.a) 

15 days prior to start of field IX 
acitivities. 

Within 30 days after IX.B.2.c 
completion of each boring 
and monitoring well. 

10-30 days after completion IX.B.2.i 
of well development. 

30 days prior to start of IX.B.2.i 
scheduled monitoring 

10-60 days after well IX.B.2.i 
development completion 
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Variance from well purging methods At least 90 days prior to IX.B.2.i.i 
scheduled sampling 
activities. 

Summary of in-situ test results, if requested. Within 30 days of test IX.B.2.k 
completion. 

In-situ Test Results Report Within 120 days of test IX.B.2.k 
completion. 

Analytical laboratories contract information Within 45 days of awarding IX.C.l 
contract. 

otification of data quality exceptions ext working day after IX.C.2 
receipt of notification from 
lab. 

Memo summarizing data quality exceptions Within 3 working days of IX.C.2 
conclusion of data quality 
discussion. 

Variations of the general report format Prior to submittal of report. XI.A 
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Table XII-5 

Groundwater Monitoring and Sampling Schedule 

Los Alamos/ Quarterly Los Alamos: Los Alamos: Los Alamos: Skate Rink 
Pueblo LAO-B LADP-3 R-5 LA 5.19 

LA0-0.3 R-9i R-7 DP 
LA0-0.6 LAOl(a)-1.1 R-9 Basalt 
LA0-0.91 TW-3 Los Alamos 
LA0-1.6(g) Pueblo: Otowi 
LA0-1.8 TW-la Pueblo: Sacred 
LLAO-lb TW-2a TW-1 Springs 
LLA0-3 POI-4 TW-2 
LLA0-4 TW-4 
LLA0-5 
LA0-1.2 
LA0-2 
LA0-3A 
LA0-4.5C 
LA0-5 
LA0-6 
LA0-6A 
LAUZ-1 
LAUZ-2 
Highway 
Department 
wells near 
Totavi: 
MW-3 
MW-5 
MW-6 
MW-9 

Pueblo: 
All ER wells 
(including 
POl-4) 
ES wells: 
APC0-1 

Mortandad Quarterly MC0-2 MCOBT-4.4 R-15 
MC0-3 R-22 
MC0-4B TW-8 
MC0-5 
MC0-6 or 6B 
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MC0-7 
MC0-7.5 
MT-4 
TSWB-6 
CDB0-1 
throu h 9 

Water Quarterly 16-2655 CdV-15-3 CdV-37-2 Water 
Canyon/ 16-2656 CdV-37-2 CdV-15-3 Canyon 
Canon de 16-2657 Gallery 
Valle 16-2658 Peter Seep 

16-2659 SWSC Line 
WC0-1 Burning 
WC0-2 Ground 
WC0-3 Fish Ladder 
Beta Hole Hollow 

Martin 
S rin s 

Pajarito Quarterly BG-1 R-19 R-19 PC Spring 
BG-4 R-22 Homestead 
18-MW-5 (top 2 zones Starmers 
18-MW-7 quarterly; Charlie 
18-MW-8 others Kie ling 
18-MW-9 limited suite Bulldog 
18-MW-10 annually) Threemile A 
18-MW-ll &B 
l 8-MW-12 TA-18 
18-MW-16 
18-MW-17 
18-MW-18 
PC0-1 
PC0-2 
PC0-3 

Sandia Quarterly SC0-1 R-12 R-12 
SC0-2 

Ancho Quarterly R-31 DT-5a Ancho Spring 
DT-9 (monitored 
DT-10 annually) 
R-31 

Cha uehui Annuall DOE 
Annuall 10 
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White Rock- Annually La Mesita 
Rio Grande 1 
Springs 2 

Sandia 
3 
3a 
5 
5a 
6 
6a 
7 
8 
9 
9a 
9b 

White Rock- Quarterly 4 
Rio Grande 4a 
Springs 4aa 

4b 
4c 

Page 251 March 1, 2005 



NMED/LANL Order on Consent 

XIII. EFFECTIVE DATE 

The undersigned persons executing this Consent Order represent that they have all the requisite 
authority to bind the Party that they represent to the terms of this Consent Order, and further agree 
that this representation of authority as to each such Party shall be legally sufficient evidence of 
actual or apparent authority to bind each of them to all of the terms and conditions of this Consent 
Order 
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The foregoing is hereby AGREED and CONSENTED TO by the Parties: 

NEW MEXICO ENVIRONMENT DEPARTMENT 

~ 

//1 (; ·~ •U-t 'I 
l
' ,..- .. //' . , 1, /. 

, r' Vv.tl....L .. _,..,, 'l._,...,. 

Diane Denish Date 

Date 
Cabinet Secretary 

·? ~;7 ~;7 

f-::,..-"-'._..."-'""-~~~·-· -=~=-=' ,=--::··-='_.::_..,,,='---d=~<.~~.-
Date 

Assistant General Counsel 

UNITED STATES DEPARTMENT OF ENERGY 

Edwin Wilmot 
Manager 
Los Alamos Site Office 

REGENTS OF THE UNIVERSITY OF CALIFORNLi\ 

G. Peter Nanas -· ~/ 
Director / 

Date / / 

Los Alamos National Laboratory 

Sections III.S and III.T of the Consent Order approved by: 

l STA TE OF NEW MEXICO ATTORNEY GENERAL 

/~J<! ~-f!td_· : fl_ /"'7.-?-- _ (7 P/ / - it / ') ' ('-"' 
L.4f:hr-/t?;-:lf})'t·~-- / ~ A Dt'.J ~ 

Patricia Madrid v Date L 1 

Attorney General 
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.A 
APR t 2005 

/ J Los Alamos 
NATIONA LABORATORY 
-·--- L~ l.l'MJ ---

Environmental Stewardship Division (ENV-DO) 
Water Quality & Hydrology Group (ENV-WQH) 
P.O. Box 1663, Mail Stop K497 Date: April 5, 2005 
Los Alamos, New Mexico 87545 Refer To: ENV-WQH: 05-069 
(505) 667-7969/FAX: (505) 665-9344 

Mr. Christopher F. Vick 
Ground Water Quality Bureau 
New Mexico Environment Department 
Harold Runnels Building, Room N2250 
1190 St. Francis Drive 
P.O. Box 26110 
Santa Fe, NM 87502 

SUBJECT: TA-50 RADIOACTIVE LIQUID WASTE TREATMENT FACILITY, GROUND 
WATER DISCHARGE PLAN (DP-1132), MINOR MODIFICATION 

Dear Mr. Vick: 

In accordance with Section 3107 of the New Mexico Water Quality Control Commission Regulations, 
I am notifying you of a minor modification to Los Alamos National Laboratory's Ground Water 
Discharge Plan (DP-1132) for the TA-50 Radioactive Liquid Waste Treatment Facility (RLWTF). 
Los Alamos National Laboratory has installed a replacement well for MC0-3 in Mortandad Canyon. 
The new well, MCA-5, will replace MC0-3 in the Laboratory's Ground Water Discharge Plan (DP-
1132) for the TA-50 RLWTF. 

In February 2005, Los Alamos National Laboratory installed a new alluvial ground water monitoring 
well, MCA-5, in upper Mortandad Canyon. As illustrated in Figure 1.0, MCA-5 is approximately 10 
feet from the existing alluvial monitoring well, MC0-3. Table 1.0 presents the well specifications 
for both MC0-3 and MCA-5. Effective this quarter, the Laboratory will conduct quarterly discharge 
plan monitoring at MCA-5 instead ofMC0-3. 

Please contact me at (505) 667-7969 if you have any questions regarding this matter. 

The World's Greatest Science Protecting America 
An Equal Opportunity Employer I Operated by the University of California for DOE/NNSA 
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Mr. Christopher F. Vick 
ENV-WQH: 05-069 

- 2 -

Sincerely, 

Bob Beers 
Water Quality & Hydrology Group 

BB/lm 

Cy: M. Leavitt, NMED/SWQB, Santa Fe, NM 
R. Ford-Schmid, NMED/DOE/OB, Santa Fe, NM 
S. Yanicek, NMED/DOE/OB, MS J993 
M. Johansen, NNSA/LASO, MS A316 
G. Turner, NNSA/LASO, MS A316 
B. Stine, ADTS, MS Al 04 
R. Alexander, NWIS-WFM, MS E518 
D. Moss, NWIS-WFM, MS E518 
P. Worland, NWIS-WFM, MS E518 
K. Hargis, ENV-DO, MS J591 
D. Stavert, ENV-DO, MS J591 
T. George, ENV-DO, MS J591 
C. Nylander, ENV-GP, MS M992 
S. Rae, ENV-WQH, MS K497 
D. Rogers, ENV-WQH, MS K497 
M. Saladen, ENV-WQH, MS K497 
ENV-WQH File, MS K497 
IM-5, MS A150 

The World's Greatest Science Protecting America 
An Equal Opportunity Employer I Operated by the University of California for DOE/NNSA 

April 5, 2005 
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Figure 1.0. Photograph ofMortandad Canyon Wells MC0-3 and MCA-5. April 5, 2005. 

MCA-5 MC0-3 

Table 1.0. Well Construction Specifications for MC0-3 and MCA-5. 

MC0-3 MCA-5 
Casing Depth (ft. bgs) 12 6 
Casing Diameter (in.) 3 1 
Depth to Water (ft., bgs) 4.31 (1/24/05) 4.85 (3/10/05) 
Casing stick up (ft.) 1.54 2.14 

:(2il?A5~ 
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BILL RICHARDSON 
GOVERNOR 

State of New Mexico 
ENJ/J. 9NMENT DEPARTMENT 

Ground Water Quality Bureau 
Harold Runnels Building 

1190 St. Francis Drive, P. 0. Box 26110 

Santa Fe, New Mexico 87502-6110 

Telephone (505) 827-2918 

Fax (505) 827-2965 
RON CURRY 
SECRETARY 

DERRITH WATCHMAN-MOORE 
DEPU1Y SECRETARY 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

April 11, 2005 

Edwin Wilmott, Manager 
Office of Los Alamos Site Operations 
National Nuclear Security Administration 
U.S. Department of Energy 
528 35th Street 
Los Alamos, New Mexico 87544 

Regents of the University of California 
Office of the Secretary of the Regents 
University of California 
1111 Franklin St. , 12th Floor 
Oakland, California 94607 

RE: Draft Discharge Permit, DP-1132, 
Los Alamos National Laboratory Radioactive Liquid Waste Treatment Facility 

Dear Mr. Wilmott and the Regents of the University of California: 

Notice is hereby given pursuant to 20.6.2.3108 .G NMAC that Ground Water Discharge Permit DP-
1132, Los Alamos National Laboratory (LANL) has been proposed for approval (copy enclosed). The 
New Mexico Environment Department (NMED) will be publishing notice of the availability of the draft 
permit in the near future and will forward a copy of the notice to you. Prior to making a final ruling on 
the proposed permit, NMED will allow 30 days from the date the public notice is published during 
which written comments can be submitted and/or a public hearing requested. Requests for hearing shall 
set forth the reasons why a hearing is requested. A hearing will be held ifNMED determines there is 
significant public interest. Requests for hearing must be submitted to the Ground Water Quality Bureau 
at the address above. 
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Please review the enclosed draft permit carefully for accuracy and completeness and to make sure you 
understand what it requires. If you have any comments, questions, or concerns, please contact me at 
(505) 827-2900 or Christopher Vick at (505) 827-0078. If written comments and/or a request for 
hearing are not received during the public comment period, the draft permit will become final. An 
invoice for the Discharge Permit Fee is being sent under separate cover. Thank you for your 
cooperation during the review process. 

~~A / 
r~ ~_..., 

Vlilliam C. Olson 
Bureau Chief 
Ground Water Quality Bureau 

enc: Draft Discharge Permit, DP-1132 
Water Quality Control Commission Reguations, 20.6.2 NMAC, dated September 15, 2002 
NMED Monitoring Well Construction and Abandonment Guidelines, dated June 6, 2000 

cc (with enclosures): 

James Bearzi, NMED Hazardous Waste Bureau, P.O. Box 26110, Santa Fe, NM 87502 

Bret Lucas, NMED Surface Water Quality Bureau 

Tim Michael, Staff Manager, NMED DOE Oversight Bureau, 2905 Rodeo Park Drive East, 
Bldg. 1,Santa Fe, NM 87505 

Steve Yanicak, Point of Contact, NMED DOE Oversight Bureau, 134 SR 4, Suite A, 
Bldg. 001313, White Rock, NM 87544 

Beverly Ramsey, Director, Risk Reduction and Environmental Stewardship Division, 
Los Alamos National Laboratory, P.O. Box 1663, MS-J591, Los Alamos, NM 
87545 

Steven Rae, Group Leader, Water Quality & Hydrology Group, Risk Reduction & 
Environmental Stewardship Division, Los Alamos National Laboratory, MS K497 
Los Alamos, NM 87545 

Bob Beers, Water Quality and Hydrology Group, Risk Reduction & Environmental 
Stewardship Division, Los Alamos National Laboratory, MS K497, Los Alamos, 
NM 87545 

Dennis McLain, Facility Manager/Group Leader, Waste Facility Management Group, 
Facility & Waste Operations Division, Los Alamos National Laboratory, 
MS J593, Los Alamos, NM 87545 

Joni Arends, Concerned Citizens for Nuclear Safety, 107 Cienega, Santa Fe, NM 87501 
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Kathleen Sanchez, Tewa Women United, Rt. 5, Box 298, Santa Fe, NM, 87506 

Peggy Prince, Peace Action New Mexico, 226 Fiesta Street, Santa Fe, NM 87501 

George Rice, Concerned Citizens for Nuclear Safety, 414 East French Place, San Antonio, 
TX, 78212 

Brian Shields, Amigos Bravos, P.O. Box 238, Taos, NM 87571 
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GROUND WATER DISCHARGE PERMIT 
Los Alamos National Laboratory, Radioactive Liquid Waste Treatment Facility (DP-1132) 

I. INTRODUCTION 

The New Mexico Environment Department (NMED) issues this Discharge Permit, DP-1132 to the 
United States Department of Energy and the Regents of the University of California (collectively, the 
permittees) pursuant to the New Mexico Water Quality Act (WQA), NMSA 1978 §§ -6-1 through 74-
6-17, and the New Mexico Water Quality Control Commission (WQCC) ati 20.6.2 NMAC. 

NMED's purpose in issuing this Discharge Permit, and in imposing th , rreme 
specified herein, is to control the discharge of water contaminants from . :'. s Al f,,:. • · 

(LANL) operations to ground and surface water, so as to protect gro · · ter for present 
rotect public and potential future use as domestic and agricultural water supply 

health. In issuing this Discharge Permit, NMED has determined f Section 
20.6.2.3109.C NMAC have been met. 

The activities that produce the discharge, the locatio~f 
flow characteristics of the discharge are briefly ~, 4

*""'" ·· 

The permittees are auth, '' 
Radioactive Liquid W 
Liquid waste from Tee · 
to the RL WTF through 
pipe. Liquid waste 
shall be transpo 
and decont 

;of industri~ uent from the 
! a (TA)-50 within LANL. 
::ii 

',and TA-59 shall be pumped 
n Sy (RL WCS) via double encased 

TA- 1, TA-33, TA-50, and TA-54 
· waste from environmental restoration 

ansported to the RL WTF by truck. The 
RLWTF shat , '.Areas or activities at LANL other than specified 
above. 

ion exch 

i/L' 
' Mercury< 0. · ug/L; 

eated using the following batch treatment process: raw and 
ed in influent tanks. The wastewater shall then be passed through 

at t shall then be treated by filtration (sand and bag filters), followed by 
t meets the following criteria, it may be discharged to Mortandad Canyon: 

Chemical Oxygen Demand < 125 mg/L; 
Total Suspended Solids< 30 mg/L; 
Tritium < 20 nCi/L; 
Zinc< 4.37 mg/L; 
Perchlorate < 4 ug/L; and 
Groundwater quality standards at 20.6.2.3103 NMAC for all other contaminants. 

If the effluent does not meet the criteria for discharge to Mortandad Canyon it shall receive further 
treatment by reverse osmosis (RO) until it meets the criteria required to discharge for Mortandad 
Canyon. Reject from the RO unit shall receive further treatment via clarification followed by 

:0?A.h;Ol 
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Electrodialysis Reversal (EDR). EDR product shall be routed to the RL WTF influent tanks where it 
reenters the treatment process, while EDR concentrate shall flow to an evaporator. Evaporator distillate 
is either discharged to Mortandad Canyon or held for further treatment. If evaporator distillate and RO 
permeate meet the criteria for discharge to Mortandad Canyon, it may be discharge to Mortandad 
Canyon. If it does not meet such criteria it shall be transported by truck to TA-53 for further treatment. 
Solids removed from the primary clarifier and the TUF unit shall be concentrated and dewatered prior 
to disposal at TA-54, while filtrate from the dewatering of solids shall be routed to the RL WTF influent 
tanks where it reenters the treatment process. Evaporator bottoms shall be stabilized by off-site 
treatment prior to disposal at TA-54 Area G per Department of Energy (DOE) re ., latioJ#S. 

_,,.... ~ 

The discharge contains water contaminants or toxic pollutants that may be 
of Section 20.6.2.3103 NMAC. The facility is located approximately 1 
Los Alamos at Technical Area 50, in Section 22, T19N, R6E, Los Al 
ground water below the outfall in Mortandad Canyon is approximately 
solids concentration of approximately 320 milligrams per liter. The de 
below the facility is approximately 970 feet, and has a total dissolved i 

tandards 
site of 

pt to alluvial 
tal dissolved 

approximately 165 milligrams per liter. 

The permittees ' Discharge Plan consists of the follow_' -· 
1. Ground Water Discharge Plan Applicat· ·· 

2. 
3. 
4. 
5. 
6. 
7. 

8. 
9. 
10. 

11. 

12. 

13. 

14. 
15. 
16. 
17. 
18. 
19. 
20. 

1996, 
Supplemental · 
LANL'sWor 
Supplemental · 
Revisions to 
Suppleme 
Results . 
Erick .· 

Sup 
RF 

d 
s 
1 

'4 

v' 

ddd 
yB 
-Do ed December 24, 1997, 
as T~£1, · ·dated December 30, 1997, 

ted Jtine 1, 1998, 
·ge Project submitted by Dennis 

eers dated August 25, 1998, 
2002, 

'1 Plan submitted by Dennis Erickson and Thomas Baca dated 

0 ... ) Jal 10nal Plan submitted by Dennis Erickson and Thomas Baca 

'19§8" 
ation submitted by Dennis Erickson and Thomas Baca dated March 12, 

~-

s u: ·. al information submitted by Dennis Erickson and Thomas Baca dated April 14, 
1999, 
RL WTF process modification submitted by Bob Beers dated October 4, 1999, 
Supplemental information submitted by Bob Beers dated February 4, 2002, 
RL WTF Minor Modification submitted by Bob Beers dated December 10, 2002, 
RLWTF Minor Modification submitted by Bob Beers dated June 27, 2003, 
Supplemental information submitted by Bob Beers dated September 17, 2003, 
Supplemental information submitted by Bob Beers dated September 8, 2004, and 
Supplemental information submitted by Bob Beers dated April 1, 2005. 
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The discharge shall be managed in accordance with the Discharge Plan as conditioned by this Discharge 
Permit. 

Pursuant to 20.6.2.3109 NMAC, NMED reserves the right to require a Discharge Permit Modification 
in the event NMED determines that the requirements of 20.6.2 NMAC are being or may be violated or 
the standards of20.6.2.3103 NMAC are being or maybe violated. This may include a determination 
that structural controls and/or management practices approved under this Discharge Permit are not 
protective of ground water quality, and that more stringent requirements to protect and/or remediate 
ground water quality may be required by NMED. These requirements may includ , but · e not limited 
to, changing waste management practices, expanding monitoring requireme sta 
treatment system and/or implementing abatement of water pollution. 

Issuance of this Discharge Permit does not relieve the permittees of the· ·· 
the WQA, WQCC Regulations, any other applicable federal, state and/ · 
such as zoning requirements and nuisance ordinances. 

The following abbreviations may be used in this Discharge Permit: 

CFR 

CFU 

Cl 
LADS 
m 
rnL 
NMAC 

II. FI 

In issuing 

total K" eldahl nitro en 
Total nitro en TKN+NO -N 
Water Quality Control 
Commission 

1. e discharging effluent or leachate so that such effluent or leachate may move 
ectly into ground water within the meaning of Section 20.6.2.3104 NMAC. 

2. The permittees are discharging effluent or leachate so that such effluent or leachate may move 
into ground water of the State of New Mexico which has an existing concentration of 10,000 
milligrams per liter or less of total dissolved solids within the meaning of Section 20.6.2.3101.A 
NMAC. 

3. The discharge from the permittees is not subject to any of the exemptions of Section 20.6.2.3105 
NMAC. 

:°'?Ah:? 
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III. CONDITIONS 

The following conditions shall be complied with by the permittees and are enforceable by NMED. The 
permittees are permitted to discharge water contaminants subject to the following conditions: 

OPERATIONAL PLAN .~·~ ,;')~ 

1. The permittees shall implement the following operational plan (Con~1tf~f-6 _,~.ft'~ 
compliance with Title 20, Chapter 6, Parts 1 and 2 NMAC. [20.6.2.3'· l06)C 
NMAC] , 

2. The permittees shall operate in a manner such that the standards 
20.6.2.3103 NMAC, including human health and other domestic · 

3. 

standards, are not violated. [20.6.2.3103 NMAC] f. 

encased pipe. Liqui ', 
and TA-54 shall be ' . ., sporte 

· H•,;f .. :;i;,\:.,1 
environmental restor" ......... and 

transported to the ,. by 
Areas or activiti · · 

. pretreate 
through 
filters), . 
dischar 

Mere 
' 

.·· following batch treatment process: raw and 
cted in in tanks. The wastewater shall then be passed 

ematant shall then be treated by filtration (sand and bag 
If the effluent meets the following criteria, it may be 

Chemicct ; . •. Demand < 125 mg/L; 
, ·1Ci . ..i;;:rr 

Total Susp·en'ded Solids< 30 mg/L; 
Tritium < 20 nCi/L; 
Zinc< 4.37 mg/L; 
Perchlorate < 4 ug/L; and 
Groundwater quality standards at 20.6.2.3103 NMAC for all other contaminants. 

If the effluent does not meet the criteria for discharge to Mortandad Canyon it shall receive 
further treatment by reverse osmosis (RO) until it meets the criteria required for discharge for 
Mortandad Canyon. Reject from the RO unit shall receive further treatment via clarification 
followed by Electrodialvsis Reversal (EDR). EDR product shall be routed to the RL WTF 

: 0? .f:u=~;~ 
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influent tanks where it reenters the treatment process, while EDR concentrate shall flow to an 
evaporator. Evaporator distillate is either discharged to Mortandad Canyon or held for further 
treatment. If evaporator distillate and RO permeate meet the criteria for discharge to Mortandad 
Canyon, it may be discharged to Mortandad Canyon. If it does not meet such criteria it shall be 
transported by truck to TA-53 for further treatment. Solids removed from the primary clarifier 
and the TUF unit shall be concentrated and dewatered prior to disposal at TA-54, while filtrate 
from the dewatering of solids shall be routed to the RL WTF influent tanks where it reenters the 
treatment process. Evaporator bottoms shall be stabilized by off-site treatment prior to disposal 
at TA-54. 

,_-¢' 
4. Treated effluent that is discharged from the RLWTF shall not exceed , ds 

listed under Section 20.6.2.3103 NMAC. [20.6.2.3109 NMAC] 

5. The permittees shall maintain the liquid waste collection system 
system in a manner such that a release to the environment does n 
consists of double-encased polyethylene pipe connected to a se · 
which are equipped with continuously monitored conductivity 

I• 

alarm when liquid is present in any of the 75 leak det · ~ sun:ip 
utilities Central Alarm Station, which shall be m erato 
[20.6.2.3107 NMAC] 

6. The permittees shall 
RL WTF shall be ch 
applicable local, stat 
removal and disposa 
upon request and · 
NMAC] , 

to ring 
tion system 
on vaults 
designed to 
ed at the 

intain a record of solids 
D and public review 

ed activities. [20.6.2.3109 

7. Thepe 
[20.6.2. 

onitoring, reporting, and other requirements listed below. 

J 

8. ss o berwise approved in writing by NMED, the permittees shall 
conduc alysis in accordance with the most recent edition of the following 
docume · 

A.·'~.; . ,,,.~~ an Public Health Association, Standard Methods for the Examination of Water 
an&Wastewater; 

B. U.S. Environmental Protection Agency, Methods for Chemical Analysis of Water and 
Waste; 

C. U.S. Geological Survey, Techniques for Water Resources Investigations of the U.S; 
Geological Survey; 

D. American Society for Testing and Materials, Annual Book of ASTM Standards, Part 
31. Water; 

E. U.S. Geological Survey, et al., National Handbook of Recommended Methods for 
Water Data Acquisition; and 

F. Methods of Soil Analysis: Part I Physical and Mineralogical Methods, and Part 2 

:G'i?A~4 
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Chemical and Microbiological Properties, Second Edition, American Society of 
Agronomy. 

(20.6.2.3107(B) NMAC] 
9. The permittees shall submit quarterly monitoring reports to NMED by: 

th . th th 0 b thf h January 28 , Apnl 28 ; July 28 , and cto er 28 o eac year. 

As detailed in other conditions in this Discharge Permit, the reports shall include the monthly 
wastewater influent and effluent volumes, analytical results from effluent an gro "d water 
sampling, results of the annual inspection of the collection system and . 
devices, and results of the annual inspection and evaluation of all t / 
These requirements are summarized on the attached sheet. Any ina r 

summary of a monitoring or reporting requirement shall not reliev~ 
responsibility for compliance with that requirement. (20.6.2.3107 

10. The permittees shall measure the monthly volume ofwastewate · 
system from each of the primary waste generator sites, and the 

1 
effluent that is discharged to Mortandad Canyon from RL ,, 

11. 

be measured using a totalizing flowmeter or othe 
"' monthly meter readings apd discharge volum~ 

monitoring reports. Flo 'f;•lmonitoring de : , s ~ : , 
(20.6.2.3107(A)l r)l 

oring system on an 
e ins n findings and a proposed 
r]y monitoring report due by January 

. ted and reported as per Condition 

12. The pe 
trucks 
shall s 

grity of all tanks, treatment units, pipelines, 
qm t associated with the RL WTF on an annual basis. Permittees 
po ·iLR :.;~e inspection findings and a proposed schedule for any 
s ~[~js.fue quarterly monitoring report due by January 28th of each 

".:Jif'" 
bseived shall be corrected and reported as per Condition 16. 

13 . , all perform monitoring of effluent quality for each effluent batch to be 
discharged · om the RLWTF. Grab samples shall be obtained from each batch of effluent 
generated from the RLWTF. The effluent samples shall be analyzed for all Section 20.6.2.3103 
NMAC standards, TKN, volatile organic compounds, semi-volatile organic compounds, gross 
alpha, tritium, chemical oxygen demand, and perchlorate. Analytical results shall be submitted to 
NMED in the quarterly monitoring reports due by the 28th of January, April, July, and October of 
each year. (20.6.2.3107 NMAC] 

14. The permittees shall perform quarterly ground water sampling at the following wells: 
MC0-3, MC0-4B, MC0-5, MC0-6, MC0-7, MC0-9, MCOBT-4.4, R-1, R-11, R-13 , R-14, R-
15, R-33, R-34 and TW-8. 

:i1'?Ah~ 
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15. 

The ground water sampling shall be performed according to the following procedure: 
(1) Measure the depth to ground water to the nearest hundredth of a foot; 
(2) Purge three well volumes of water from the well prior to sample collection (alternative 

sample collection methods maybe proposed to NMED for approval); and 
(3) Obtain samples from the well to be analyzed for all Section 20.6.2.3103 NMAC 

standards, TKN, volatile organic compounds, semi-volatile organic compounds, gross 
alpha, tritium, chemical oxygen demand, and perchlorate. 

Depth-to-water measurements and analytical results shall be submitted to NMED · 
th ,,,,,,"if 

reports due by the due by the 28 of January, April, July, and October o · · y 

In the event that any of the wells listed above are abandoned and rep. 
requirement shall apply to the replacement well. The permittees sh 
wells to a common permanent benchmark. Survey data shall inclu 
elevation to the nearest hundredth of a foot. New monitoring well 
logs, and survey data shall be submitted to NMED in the monito: · 
following the well's installation. The permittees shall notify 
installed in Mortandad Canyon during the term of thi ·_gchar 
immediately following the new well' s installatio .~ 3107 

onitoring 
gand 
lithologic 
tely 
toring wells 
orin&; report 

ed during the term of this 
Discharge Permit, u 
shall coliect a co 

clos onitoring, the permittees 
(s) within 15 days to confirm the 

' ound water contamination, the 
llution that includes a site 

,. ''[contamination; a proposed abatement 
mentation. e site investigation and abatement option shall 

ire . ., "'',, and provisions of Sections 20.6.2.4101, 4103, 4106, 4107, 
~~?h, .. Ian shall be implemented within 30 days of NMED approval. 

16. elease that is not prescribed under this Discharge Permit, the permittees 
cations and corrective actions as required in Section 20.6.2.1203 NMAC. 

The penm , all take immediate corrective action to contain and remove or mitigate the 
damage caused by the discharge. Within 24 hours after discovery of the discharge, the permittees 
shall verbally notify NMED and provide the information required by Section 20.6.2.1203.A.1 
NMAC. Within 7 days of discovering the discharge, the permittees shall submit a written report 
to NMED verifying the oral notification and providing any additional information or changes. 
The permittees shall submit a corrective action report within 15 days after discovery of the 
discharge. [20.6.2.1203 NMAC] 

: '1i?AhF;: 
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1 7. In the event that analytical results from a RL WTF effluent grab sample exceed the limitation set 
in Conditions 3 and 4 of this Discharge Permit, the permittees shall enact the following 
contingency plan: 

A. NMED shall be notified of the exceedence immediately. 
B. The permittees shall retreat the batch until treated effluent does not exceed the numerical 

standards listed under Section 20.6.2.3103 NMAC. 
C. The permittees shall examine the operation and maintenance log, required under the 

Record Keeping section of this Discharge Permit, for improper ope~~lionaL ,'.rocedures. 
The permittees shall also conduct a physical inspection of the tr '~~l!~nt '' m to detect 
any abnormalities. Any abnormalities discovered shall be corr · 

D. The permittees shall investigate the source of the constituent 
exceedence, and determine if the source is in compliance w 
Acceptance Criteria. 

E. If analytical results from subsequent wastewater samplirig 
permittees shall submit a corrective action plan for 
operational procedures and/or upgrade the treatment pr , 
This plan shall be submitted within 60 days o 
limitation. The corrective action plan shalk : 
approval. 

[20.6.2.3107(A) 10 

18. In the event that liqu 
collection system, th 
source of the liquid. 
leak in the RL W 
submit a correcfi . 

nnected to the RL WTF 

appears to be the result of a 
. estigate the source of the leak and 
ll analytical results of liquid 

proval. [20.6.2.1203 NMAC] 
.• ~ ! 

samples sha · 

19. any othe;trfai' ures of the discharge plan or system not 
ay require the permittees to develop for NMED approval 
cope with the failures. [20.6.2.3107(A)10 NMAC] 

CLOSURE PLAN 

20. If operatiQ,,.,~.;;,, · e RL WTF should cease and the facility is decommissioned or converted for use 
by other operations, then the permittees shall perform the following closure measures: 

A. The collection system shall be decontaminated, and removed or plugged so that a 
discharge to the RLWTF can no longer occur. 

B. Liquids and solids shall be removed from all piping, tanks, and treatment units and 
disposed in accordance with all local, state, and federal regulations. 

C. All piping, tanks, and treatment units shall be decontaminated and removed from the site. 
D. In the event that evidence of leakage from piping, tanks, or treatment units is discovered 

during closure activities, the permittees shall implement the contingency plan described 
in Condition #16 of this Discharge Permit. 

: Ol?A(:;:7 
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E. The permittees shall continue ground water monitoring as described in Condition 14 of 
this Discharge Permit for a minimum of 5 years after closure to confirm the absence of 
ground water contamination. If monitoring results indicate that Section 20.6.2.3103 
NMAC ground water standards are being exceeded, the permittees shall implement the 
contingency plan described in Condition 15 of this Discharge Permit. 

F. Following notification from NMED that post-closure monitoring may cease, the 
permittees shall plug and abandon the monitoring wells in accordance with NMED 
Monitoring Well Construction and Abandonment Guidelines dated June 6, 2000 (copy 
enclosed), unless the monitoring wells are required under another re lato "program. 

G. When all post-closure requirements have been met, the permittee · . yr st to 
terminate the Discharge Permit. 

[20.6.2.3107(A) 11 NMAC] 

GENERAL TERMS AND CONDITIONS 

21. RECORD KEEPING- The permittees shall maintain at its fac · : 
and information related to field measurements, sampling, and 
Discharge Permit. The following information shall ~r . · orde -
the NMED upon request: 

A. The dates, exact place and times of s ' 
B. The name ancM..j ob title of the · ·vi 

,.i:1!;~', 
field meas · -· ent; 

C. The date o 
D. , title of the person that 

E. 

F. 
G. 
H. · 

[20.6.2. 

22. RECO 

eac sample or take each field 

ent, including raw data; 
repeat sampling; and 

d quality control procedures used. 

e p ' 1 ees shall maintain a written record of any spills, seeps, and/or 
~.each te and/or process fluids not authorized by this Discharge Permit. 

;; -J 

23. RECO "ING - The permittees shall maintain a written record of the operation, 
maintenance, and repair of all facilities/equipment used to treat, store or dispose of wastewater; 
to measure flow rates, to monitor water quality, or to collect other data required by this 
Discharge Permit. This record shall include repair, replacement or calibration of any monitoring 
equipment and repair or replacement of any equipment used in the permittees' waste or 
wastewater treatment and disposal system. [20.6.2.3107(A) NMAC] 

24. RECORD KEEPING - The permittees shall maintain a written record of the amount of effluent 
that is discharged from the RLWTF. [20.6.2.3107(A) NMAC] 

:Oi?A~A 
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25 . RECORD KEEPING - The permittees shall retain records of all monitoring information, 
including all calibration and maintenance records, copies of all reports required by this 
Discharge Permit, and records of all data used to complete the application for this Discharge 
Permit for a period of at least five years from the date of the sample collection, measurement, 
report or application. This period may be extended by request of the Secretary at any time. 
[20.6.2.3107(A) NMAC] 

26. INSPECTION and ENTRY - The permittees shall allow the Secretary or an authorized 

27. 

28. 

representative, upon the presentation of credentials, to: 
A. Enter at regular business hours or at other reasonable times ui:i ·· 

premises or other location where records must be kept und 
Discharge Permit, or under any federal or WQCC regulati 

B. Inspect and copy, during regular business hours or at oth 
records required to be kept under the conditions of this . 
federal or WQCC regulation. 

C. Inspect, at regular business hours or at other reasonabl ' 
(including monitoring and control equipment or trea , 
operations regulated or required under this ischarg 
WQCC regulation. 

D. Sample or monitor, at reasonable f 
·f 

this Discharg;~fermit or as ot · ·• i~;"J.~' o 
Act, any e ' · t, water co · an,, or re 
discharge. 
[20.6.2.31 

s 

equipment 

any way the in · 
or any othe ,:· 

't sh'.all be construed as limiting in 
'";'""w' he WQA, the WQCC Regulations, 
NlVIAC] 

reques 
[20.6 . . 

29. SPILLS, . .., ,·, , and OTHER UNAUTHORIZED DISCHARGES -This Discharge Permit 
authorizes ollly those discharges specified herein. Any unauthorized discharges violate 
20.6.2.3104 NMAC, and must be reported to the NMED and remediated as required by 
20.6.2.1203 NMAC. This requirement applies to all seeps, spills, and/or leaks discovered from 
the RLWTF collection, storage and treatment system. [20.6.2.1203 NMAC] 

30. MODIFICATIONS and/or AMENDMENTS - The permittees shall notify NMED of any changes 
to the permittees' wastewater treatment and disposal system, including any changes in the 
wastewater flow rate or the volume of wastewater storage, or of any other changes to operations 
or processes that would result in any significant change in the discharge of water contaminants. 
The permittees shall obtain NMED's approval, as a modification to this Discharge Permit 

:Oi?Ahq 
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pursuant to 20.6.2.3109.E, F, or G NMAC, prior to any increase in the quantity discharged, or 
any increase in the concentration of water contaminants discharged, above those levels approved 
in this Discharge Permit. [20.6.2.3107(C) NMAC] 

31. ENFORCEMENT - Any violation of the requirements and conditions of this Discharge Permit, 
including any failure to allow NMED staff to enter and inspect records or facilities, or any 
refusal or failure to provide NMED wjth records or information, may subject the permittees to an 
enforcement action. Pursuant to WQA 74-6-10.A and B, such action may include a compliance 
order requiring compliance immediately or in a specified time, assessing a c · vil p~alty, 

modifying or terminating the Discharge Permit, or any combination of . re . ·41'~ ; or an 

32. 

33. 

34. 

action in district court seeking injunctive relief, civil penalties, or bo · ':_. 7 4-6-
10.C and 74-6-10.1, civil penalties of up to $15,000 per day of non essed 
for each violation of the WQA 74-6-5, the WQCC regulations, or ' 
civil penalties of up to $10,000 per day of noncompliance may be • 
any other provision of the WQA, or any regulation, standard, or o 
other provision. For certain violations specified in WQA 74-6- · 
apply. In any action to enforce this Discharge Permit, the pe 
admissibility as evidence of any data generated purs this• 
[74-6 Water Quality Act] 

Discharge Permi 
receipt of this_, 
NMED sha~ · 

possessf.' 
propos . 
this Di 
NME 

he efore the WQCC on this 
. CC fwithin thirty (30) days of the 
hearing is made, the decision of 

o the transfer of any ownership, control, or 
or any portion thereof, the permittees shall notify the 

e existence of this Discharge Permit and include a copy of 
ce. The permittees shall deliver or send by certified mail to 

. fication and proof that the proposed transferee has received such 
~i NMAC] 

35. . · to the WQA 74-6-5.H, and 20.6.2.3109.H NMAC, the term ofthis Discharge 
Permit is five (5) years, and the Discharge Permit will automatically terminate five (5) years 
from the date it is issued. To renew this Discharge Permit, the permittees must submit an 
application for renewal at least 180 days before the termination date. 
[20.6.2.3109.H NMAC][74-6-5 .H WQA] 

:Ol?A.70i 
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ISSUED: <APPROVAL DATE> 
EXPIRES: <FIVE YEARS AFfER APPROVAL DATE> 

WILLIAM C. OLSON 
Chief, Ground Water Quality Bureau 
New Mexico Environment Department 

:~?A71 
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. . New Mexico __ iironment Department Ground 1ter Quality Bureau 
. Discharge Permit Submittal and Monitoring Summary . 

DP-1132, Los Alamos National Laboratory 
Radioactive Liquid Waste Treatment Facility 

Submittal Due Dates: 28th of January, April, July, and October 

The following summarizes the submittal requirements for this facility: 

# Submittal Descri tion 
1. Submit quarterly monitoring reports to NMED. 

Items to be reported quarterly are due by: 
January 28th, April 28t\ July 28t\ and October 28th of each y 

·by the 
January, 

July, and 
er of each 

Items to be reported annually are due by: January 28th of e · 
[20.6.2.3107 NMAC] 

The following spec 

# 

1. 
Quarterly 

· lume of treated 
. n from the RL WTF. 

2. e annual inspection of the collection 
m ,, .. ~ring system. [20.6.2.3107 NMAC] Annually 

3. ults ~~'f"the annual inspection and evaluation of all 
"ts associated with the RLWTF. [20.6.2.3107 Annually 

4. D analytical results of effluent sampling from each 
bate · uent generated at the RL WTF facility for all Section Quarterly 
20.6.2.3103 NMAC standards, in addition to TKN, perchlorate (Cl04), 

volatile organic compounds, semi-volatile organic compounds, gross 
al ha, tritium and chemical oxygen demand. [20.6.2.3107 NMAC] 

5. Submit to NMED analytical results of quarterly ground water sampling 
at the following wells: MC0-3, MC0-4B, MC0-5, MC0-6, MC0-7, Quarterly 
MC0-9, MCOBT-4.4, R-1, R-11, R-13, R-14, R-15, R-33, R-34 and 
TW-8. The ground water samples shall be analyzed for all Section 
20.6.2.3103 NMAC standards, in addition to TKN, perchlorate (Cl04), 

volatile organic compounds, semi-volatile organic compounds, gross 
al ha, tritium and chemical oxygen demand. [20.6.2.3107 NMAC] 

NOTE: See Discharge Permit for full requirement details. 

:ot?A.7? 



Submit all reports to: 

Ground Water Quality Bureau 
P.O. Box 26110 
Santa Fe, New Mexico 87502 

I 
) 
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I 
New Mexicc __ .1ironment Department Ground iter Quality Bureau 

. 

Facility Name 

Discharge Permit Number 

Legally Responsible Party 

Primary Waste Type 
Facility Type 

CUF Feed Tank 
Centri:fu al Ultra Filtration 
Rotary Vacuum Filter 
Electrodial sis Reversal 
Eva orator 
Tank Farm 

Watercourse 

Discharge Permit Summary 
Page 1of2 

Facility Information 

Los Alamos National Laboratory 
Radioactive Liquid Waste Treatment Facility 
DP-1132 

Regents of the University of California 
Office of the Secretary of the Regents .. 
University of California 
1111 Franklin St, 12th Floor 
Oakland, CA 94607 

and 

Edwin Wilmott, Manager 
Office of Los Alamos Site 0 

IE-1 Perchlorate 
CF-1 
R0-1 
Clarifier #1 
CUF Tank-1 
CUF-1 
RVF-1 
EDR-1 
EVAP-1 
NW /NE/SW /SE 

Dischar e Locations 
Desi nation 
Outfall 051 (NPDES 

Descri tion & Comments 
100,000 gallon Influent Tank 
25,000 allon Gravity Clarifier 
Sand Filter 
Ba filter 
20,000 allon TUF Feed Tank 
Tubular Ultra Filtration 

Centri:fu al Ultra Filtration 
Rotary Vacuum Filter 
Electrodial sis Reversal Unit 
Eva oration Unit 
4-20,000 allon Tanks 

Descri tion & Comments 
Outfall to Mortandad Can on 



New Mexico E :ronment Department Ground \ .,,r Quality Bureau 

Depth to Ground Water 
Total Dissolved Solids (TDS) 

Application Received 
Public Notice Published 
Discharge Permit Approved 
Discharge Permit Expires 
Permitted Discharge Volume 

Mailing Address 

Telephone Number 

NMED Lead Staff 
Lead Staff Telephone N . 
Lead Staff E-Mail 

Discharge Permit Summary 
Page 2 of 2 

1 ft. (alluvial) I 970 ft. (regional) 
320 mg/L (alluvial) I 165 mg/L (regional) 

Permit Information 

August 16, 1996 
. PN-2 Date 

<APPROVAL DATE> 
<FIVE YEARS AFTER APPROV 
41,770 gallons per day 

NMED Contact Information 

Ground Water Quality Bureau 
PO Box 26110 

:q;?A7s 



Public Notice DP-1132 
Reviewer - Christopher Vick 

DP-1132, Los Alamos National Laboratory (LANL), Edwin Wilmott and the Regents of the 
University of California propose to continue the discharge of up to 41, 770 gallons per day of 
industrial effluent from the Radioactive Liquid Waste Treatment Facility (RL WTF) at Technical 
Area (TA)-50 within LANL. Liquid waste from Technical Areas TA-3, TA-35, TA-48, TA-50, 
TA-55, and TA-59 shall be pumped to the RLWTF through the Radioactive Liquid Waste 
Collection System (RLWCS) via double encased pipe. Liquid waste from Technical Areas TA-
3, TA-15, TA-16, TA-21, TA-33, TA-50, and TA-54 shall be transported to the RLTWF by 
truck. Radioactive liquid waste from environmental restora · ~ ecoutamination & 
decommissioning activities shall be transported to the .: . :ty e RL WTF shall not 
receive liquid waste from Technical Areas or activities a~~ANL oth 

The influent to the RL WTF shall be treated using the foM~. · 
pretreated wastewater shall be collected in influent tanks. 
through the clarifier. Clarified supernatant shall then be trea_ 
filters), followed by ion exchange. If the effluent meets the <f'Ollo 
discharged to Mortandad Canyon: 

Gross Alpha < 30 pCi/L; 
Mercury< 0.77 ug/L; 
Chemical Oxygen Demand< 125 mg/L; 
Total Suspended Solids < 30 mg/L; 
Tritium < 20 nCi/L; 
Zinc < 4.3 7 mg/L; 
Perchlorate < 4 ug/L; and 
Groundwater quality standard 

- - ~ ,.·.:J..~~i-· -~~ 

If the effluent does·'ll(J ·. "'a:{or discR : ,._, ortandad Canyon it shall receive 
further treatme~y rev~rse osmo~i ~q~$I~til it m71-s_ the criteria required t~ disc~arge _for 
Mortandad C~ on. ReJect from the R~( t shall receive further treatment via clanfication 
followed by trodialysis Reversal (E EDR product shall be routed to the RL WTF 
influent t . !f. '· it reenters the trea process, while ED R concentrate shall flow to an 
evaporafor. Evap .. , istillate is either .. ··charged to Mortandad Canyon or held for further 
treatment. If evapo ·~ . . ~;~ tillate and R .· rmeate meet the criteria for discharge to Mortandad 
Canyon, it may be disc ~ .~.Jvfortan,.. Canyon. If it does not meet such criteria it shall be 
tran~ported by truck to ~ec . . . ~·53 for further treatment. S?lids r~moved from theyrimary 
clanfier and the TUF umt shall ·ncentrated and dewatered pnor to disposal at Technical 
Area 54 (TA-54), while filtrate ft9m the dewatering of solids shall be routed to the RLWTF 
influent tanks where it reenters f~e treatment process. Evaporator bottoms shall be stabilized by 
off-site treatment prior to disposal at TA-54. 

The discharge contains water contaminants or toxic pollutants that may be elevated above the 
standards of Section 20.6.2.3103 NMAC. The facility is located approximately 1 mile south of 
the Townsite of Los Alamos at Technical Area 50, in Section 22, T19N, R6E, Los Alamos 
County. The depth to alluvial ground water below the outfall in Mortandad Canyon is 
approximately 1 foot, and has a total dissolved solids concentration of approximately 320 
milligrams per liter. The depth to regional ground water below the facility is approximately 970 
feet, and has a total dissolved solids concentration of approximately 165 milligrams per liter. 

:~?A7F;; 



Edwin Wilmott, Manager 
Office of Los Alamos Site Operations 
National Nuclear Security Administration 
U.S. Department of Energy 
528 35th Street 
Los Alamos, New Mexico 87544 

Regents of the University of California 
Office of the Secretary of the Regents 
University of California 
1111 Franklin St., 12th Floor 
Oakland, CA 94607 

:tll?A77 
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St. Jew Mexico Environment Department 

Ground Water Quality Bureau 

1190 St. Francis Drive 
Santa Fe, NM 87505 

Telephone:(505) 827-2905 Fax: (505) 827-2965 

Primary Billing Party: 
UC - Los Alamos National Laboratory 

PO Box 1663, MS J97& 
Meteorology and Air Quality Group 
Los Alamos, NM 87545 
j}f!- / /..3 .2 - '71 

INVOICE ID: 21060 

ASSESSMENTS 

INVOICE 

Agency Interest: 
856 - Los Alamos National Laboratory 

TA-3 Bldg 43 
West Jemez Road 
Los Alamos, NM 87545 

INVOICE DATE: 04/15/2005 

INVOICE DUE DATE: 05/15/2005 

Ground Water, PRD20030002, 341 - Discharge Fee $3,450.00 . 

INVOICED AMOUNT 

BALANCE DUE 

Cut Here and Include Lower Portion with Pa)ment 

Primary Billing Party: 
UC - Los Alamos National Laboratory 

PO Box 1663, MS J978 
Meteorology and Air Quality Group 
Los Alamos, NM 87545 

lOf-/ ... //3.;2 ->? 

INVOICE ID: 21060 

Invoice Amount: 

Agency Interest: 
856 - Los Alamos National Laboratory 
TA-3 Bldg 43 
West Jemez Road 
Los Alamos, NM 87545 

INVOICE DUE DATE: 05/15/2005 

Amount Enclosed 

$3,450.00 

$3,450.00 

$3,450.00 
~~~~~~~~~~~~ 

Please make checks payable to: 
Mail payments to: 

NMED Federal Tax ID#: 85-6000565 

New Mexico Environment Department 

Ground Water Quality Bureau 
PO Box 26110 
Santa Fe, NM 87502-6110 

Telephone: (505) 827-2905 Fax: (505) 827-2965 

: Ot?.RA~ 





I .. State· of New Mexico 
EN~,,_RONMENTDEPARTMENT ) 

Ground Water Quality Bureau 
Harold Runnels Building 

1190 St. Francis Drive, P.O. Box 26110 

Santa Fe, New Mexico 87S02-6110 

Telephone (SOS) 827-2918 
BILL RICHARDSON 

GOVERNOR 
Fax (SOS) 827-296S 

RON CURRY 
SECRETARY 

DERRITH WATCHMAN-MOORE 
DEPUTY SECRETARY 

["'

a
...a 
.-=I 

U.S. Postal Servicer 
CERTIFIED MAIL 
(Domestic Mall Only; No In 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED ...a 
CJ 

April27, 2005 

Edwin Wilmott, Manager 
Office of Los Alamos Site Operations 
National Nuclear Security Administration 
U.S. Department of Energy 
528 35th Street 
Los Alamos, New Mexico 87544 

Regents of the University of California 
Office of the Secretary of the Regents 
University of California 
1111 Franklin St., 12th Floor 
Oakland, California 94607 

RE: Re-issuance of Public Notice 
Draft Discharge Permit, DP-1132, 

LI") 1----=-~~~~

ru Postage $ 
I----

.:r 
CJ Certified Fee 

CJ Return Reciept Fee 
CJ (Endorsement Required) 

CJ Restricted Delivery Fee 
.-=I (Endorsement Required) 

1----

CJ 
c() 

.:r 1----

ru 
...a 
r=t ru 

...a \ g 
Cl ["'
Ul 
ru , 

I . 

PS Form 3800, June 2002 

$ , Man, 
s Alam 

.:r I 
Cl l 

Cl Return Reciepl Fee~ 
Cl (Endorsement Required) 

Cl Restricted Delivery Fee '.;i (Endorsement Required) • 

ru R~"fflit!ge 0~e Unn 
ru ·;ee of t:h:e Seerc 

g -~!Y~-~§!J.Y .. 2.t .. ~~-!~A 
I"'- f~'t:d'ii.nklin St., 

-- - ------ ·;4-cA"·-----9q--001 

:11 .. 
Los Alamos National Laboratory Radioactive Liquid Waste Treatment Facility 

Dear Mr. Wilmott and the Regents of the University of California: 

The New Mexico Environment Department (NMED) has received a request from the public for an 
extension of the public comment period on the above-referenced Discharge Permit. The NMED is 
granting the request and therefore is re-issuing public notice of draft Discharge Permit, DP-1132, as set 
out herein. 

Notice is hereby given pursuant to 20.6.2.3108.G NMAC that Ground Water Discharge Permit DP-
1132, Los Alamos National Laboratory (LANL) has been proposed for approval (copy enclosed). 
NMED will be re-publishing notice of the availability of the draft permit in the near future and will 
forward a copy of the notice to you. Prior to making a final ruling on the proposed permit, NMED will 
allow 60 days from the date the public notice is re-published during which written comments can be 
submitted and/or a public hearing requested. Requests for hearing shall set forth the reasons why a 

:Oi?R.A? 



I • Edwin Wilmott and the Regentf.: of the University of California, DP-1132 
April 27, 2005 
Page2 

hearing is requested. A hearing will be held ifNMED determines there is significant public interest. 
Requests for hearing must be submitted to the Ground Water Quality Bureau at the address above. 

Please review the enclosed draft permit carefully for accuracy and completeness and to make sure you 
understand what it requires. If you have any comments, questions, or concerns, please contact me at 
(505) 827-2900 or Christopher Vick at (505) 827-0078. If written comments and/or a request for 
hearing are not received during the public comment period, the draft permit will become final. An 
invoice for the Discharge Permit Fee is being sent under separate cover. Thank you for your 
cooperation during the review process. 

Sin~71:., /J/,/} 
,v~ 

William C. Olson 
Bureau Chief 
Ground Water Quality Bureau 

enc: Draft Discharge Permit, DP-1132 
Water Quality Control Commission Reguations, 20.6.2 NMAC, dated September 15, 2002 
NMED Monitoring Well Construction and Abandonment Guidelines, dated June 6, 2000 

cc (with enclosures): 

James Bearzi, NMED Hazardous Waste Bureau, P.O. Box 26110, Santa Fe, NM 87502 

Bret Lucas, NMED Surface Water Quality Bureau 

Tim Michael, Staff Manager, NMED DOE Oversight Bureau, 2905 Rodeo Park Drive East, 
Bldg. 1,Santa Fe, NM 87505 

Steve Yanicak, Point of Contact, NMED DOE Oversight Bureau, 134 SR 4, Suite A, 
Bldg. 001313, White Rock, NM 87544 

Beverly Ramsey, Director, Risk Reduction and Environmental Stewardship Division, 
Los Alamos National Laboratory, P.O. Box 1663, MS-J591, Los Alamos, NM 
87545 

Steven Rae, Group Leader, Water Quality & Hydrology Group, Risk Reduction & 
Environmental Stewardship Division, Los Alamos National Laboratory, MS K497 
Los Alamos, NM 87545 

Bob Beers, Water Quality and Hydrology Group, Risk Reduction & Environmental 
Stewardship Division, Los Alamos National Laboratory, MS K497, Los Alamos, 
NM 87545 

Dennis McLain, Facility Manager/Group Leader, Waste Facility Management Group, 
Facility & Waste Operations Division, Los Alamos National Laboratory, 
MS J593, Los Alamos, NM 87545 

:0?AA'.'.=i 



I ' Edwin Wilmott and the Regents of the University of California, DP-1132 
April 27, 2005 
Page 3 

Joni Arends, Concerned Citizens for Nuclear Safety, 107 Cienega, Santa Fe, NM 87501 

Kathleen Sanchez, Tewa Women United, Rt. 5, Box 298, Santa Fe, NM, 87506 

Peggy Prince, Peace Action New Mexico, 226 Fiesta Street, Santa Fe, NM 87501 

George Rice, Concerned Citizens for Nuclear Safety, 414 East French Place, San Antonio, 
TX, 78212 

Brian Shields, Amigos Bravos, P.O. Box 238, Taos, NM 87571 
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I 
GROUND WATER DISCHARGE PERMIT 

Los Alamos National Laboratory, Radioactive Liquid Waste Treatment Facility (DP-1132) 

I. INTRODUCTION 

The New Mexico Environment Department (NMED) issues this Discharge Permit, DP-1132 to the 
United States Department of Energy and the Regents of the University of California (collectively, the 
permittees) pursuant to the New Mexico Water Quality Act (WQA), NMSA 1978 §§74-6-1 through 74-
6-17, and the New Mexico Water Quality Control Commission (WQCC) Regalations; 20.6.2 NMAC. 

NMED's purpose in issuing this Discharge Permit, and in imposing th7 ·;~qu;eme~~~ .ai{d, cobditions 
specified herein, is to control the discharge of water contaminants from ~os Alamos National Labs 
(LANL) operations to ground and surface water, so as to protect grouhd. fuid surface water for present 

1 .. '! t· .p :,. f. 

and potential future use as domestic and agricultural water supply and otlier.uses and.protect public 
health. In issuing this Discharge Permit, NMED has determined that'.fue requirem~nts of Section 
20.6.2.3109.C NMAC have been met. ·_. ''{ , . .' i ··] 

The activities that produce the discharge, the location, ofth~··wsc~arl~ ~d the qul~ify, quality and 
··:· .. l , . · '!' . I. ' . ·'. 

flow characteristics of the discharge are briefly described as follows i ' . :. · . ·_· · · · 
. . ... •; 1 J, ' 

,,- • :.• \1 ' -r ' • . I !. ~· , . ' ; 

The permittees are autl\ori?ied to disch<l!ge\!p to 41, 77,0 galloris per ~ay 'of industrial effluent from the 
Radioactive Liquid W afte. Treat~~pt r~c~FtY (RL V{'(F) at ~e~hnicai Area (TA)-50 within LANL. 
Liquid waste from Tec~c~l ~~~~~TA.-3~ T~-35, T~-48,t T~i50, T~~55, and TA-59 _shall be pumped 
to the RL WTF through 1th~ Radioactive L1qmd Waste Colie¥tion System (RL WCS) via double encased 
pipe. Liquid waste fr<?ih Te,chni6a1 Areas TA-3;/I'A-15, T]\-167 TAlil, TA-33, TA-50, and TA-54 
shall be transported. to the. RL TWE~by truck. Radioactive liquid waste from environmental restoration 
and decontami11~tiq_ri "&;: ~e_cprnn{jssi,bning actiyitie's .sh'~µ be transported to the RL WTF by truck. The 
RLWTF shaff:riotfeceiyeliquid :Waste from Technic_~J'Areas or activities at LANL other than specified 
above. ·· · ' ·· ' · · · · 

1; . • : ·;: i:.·r l 

. 'J,,':I r ,,, . ~-~ ~L. , • 

The influep.t·y~· the RL \Y'!_f; shallq,e·.treated using the following batch treatment process: raw and 
pretreated wastewater shall be collected in influent tanks. The wastewater shall then be passed through 
the clarifi~r> Qlarified ~up6matant . shall then be treated by filtration (sand and bag filters), followed by 
ion exchange:. if the effluent meets the following criteria, it may be discharged to Mortandad Canyon: 

.~ ".:J.i.· .!\ : • •· f: I ' ': .' -~l F • • • 

' :\'· .. 
Gross Alph~ < 30 pCi/L; 

j ' 

Mercury< 0.77 ug/L; 
Chemical Oxygen Demand < 125 mg/L; 
Total Suspended Solids < 30 mg/L; 
Tritium < 20 nCi/L; 
Zinc< 4.37 mg/L; 
Perchlorate < 4 ug/L; and 
Groundwater quality standards at 20.6.2.3103 NMAC for all other contaminants. 

If the effluent does not meet the criteria for discharge to Mortandad Canyon it shall receive further 
treatment by reverse osmosis (RO) until it meets the criteria required to discharge for Mortandad 
Canyon. Reject from the RO unit shall receive further treatment via clarification followed by 

:qj?.RA!=i 
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Electrodialysis Reversal (EDR). EDR product shall be routed to the RL WTF influent tanks where it 
reenters the treatment process, while EDR concentrate shall flow to an evaporator. Evaporator distillate 
is either discharged to Mortandad Canyon or held for further treatment. If evaporator distillate and RO 
permeate meet the criteria for discharge to Mortandad Canyon, it may be discharged to Mortandad 
Canyon. If it does not meet such criteria it shall be transported by truck to TA-53 for further treatment. 
Solids removed from the primary clarifier and the TUF unit shall be concentrated and dewatered prior 
to disposal at TA-54, while filtrate from the dewatering of solids shall be routed to the RLWTF influent 
tanks where it reenters the treatment process. Evaporator bottoms shall be stabilized by off-site 
treatment prior to disposal at TA-54 Area G per Department of Energy (DOE) regulatiqris. 

'.· ... ..·'.;:!::. 

The discharge contains water contaminants or toxic pollutants that may be ete~~ted ~bove the ·~tandards 
of Section 20.6.2.3103 NMAC. The facility is located approximately 1 mile ·sbuth of the Towrlsite of 

.:,.; ... 1· .. , 

Los Alamos at Technical Area 50, in Section 22, Tl9N, R6E, Los Alan:ws 'County: The· depth to alluvial 
ground water below the outfall in Mortandad Canyon is approximately 1 f~O,t; ¥1-d: has ·a_ total dissolved 
solids concentration of approximately 320 milligrams per liter. The depth to regionai:grolliid water 
below the facility is approximately 970 feet, and has a total dissolved soJ.id$ concenttatiqn of 

. . !ti-: -·~; I• • 

approximately 165 milligrams per liter. · .'· 1 i· ·. ' 

·.:.. . '." ' .~· L. ·;· .:l . ! j .. ·,: ~ .: ·' 

The permittees' Discharge Plan consists of the following docµ,lhents: i:. _;·',,:j I·: · .... . · ,_ ·:' 
1. Ground Water Discharge Plan Application .~ub:rµitte,?by G. tTn9mas Todd' dated August 16, 

1996 . .. ' . : ' •' I ,• ' .· • 

2. Suppiemental µi9imation s~~mittf:d by G. !ho~as 1jodd d~~ed: '.June 23, l 9~7, 
3. LANL's WorlqJlan for Mqrtandad Canyon,.subn:utted[by BobBt?ers dated October 16, 1997, 
4. Sup~l~mental f£oi;mati~n suqtnitted ~y ~erni~ Jc. "I:e-Dou?c dated December 24, 1997, 
5. Rev1Slons to tlie D1schai:ge Plan subm1ttecl, by G. Thomas To9,d dated December 30, 1997, 
6. SupplemeJJtal Wormati9h submitted by 's teven Rae d~ted June 1, 1998, 
7. Results . of the Radioactive Liquid Waste Zero Discharge Project submitted by Dennis 

·' · ••'.•I' ""• f ., ... ,:. . ~ ' ' · ,. .. , :•"'"" 
Erick,son '.and· T,h6inas Baca dated July 10~ 1?98; ' · 

8. Sup:plerriental in£ormation;sµbmitted by Bob:.Beers dated August 25, 1998, 
9. RL:~TF Ann~al Reports for 1997 through 2002, 
10. Revised RL W'lf. Operational Plan submitted by Dennis Erickson and Thomas Baca dated 

November 20 l1998 ' ·, · 
; 1 : ' I· .. ,· , ,... . .1 

11. Lorig:.:Term R.]:, W'):'F Operational Plan submitted by Dennis Erickson and Thomas Baca 
. ' ! ' • 

dated December 23, 1998, 
12. s{i~plepientai i~~~ation submitted by Dennis Erickson and Thomas Baca dated March 12, 

• I' .:r • !·•. 
199Q,. , ' ','; 

13. Supplerifontal information submitted by Dennis Erickson and Thomas Baca dated April 14, 
1999, .. 

14. RL WTF process modification submitted by Bob Beers dated October 4, 1999, 
15. Supplemental information submitted by Bob Beers dated February 4, 2002, 
16. RLWTF Minor Modification submitted by Bob Beers dated December 10, 2002, 
17. RL WTF Minor Modification submitted by Bob Beers dated June 27, 2003, 
18. Supplemental information submitted by Bob Beers dated September 17, 2003, 
19. Supplemental information submitted by Bob Beers dated September 8, 2004, and 
20. Supplemental information submitted by Bob Beers dated April 1, 2005. 

:Oi?AA~ 
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The discharge shall be managed in accordance with the Discharge Plan as conditioned by this Discharge 
Permit. 

Pursuant to 20.6.2.3109 NMAC, NMED reserves the right to require a Discharge Permit Modification 
in the event NMED determines that the requirements of 20.6.2 NMAC are being or may be violated or 
the standards of 20.6.2.3103 NMAC are being or may be violated. This may include a determination 
that structural controls and/or management practices approved under this Discharge Permit are not 
protective of ground water quality, and that more stringent requirements to protect and/or remediate 
ground water quality may be required by NMED. These requirements may inclugy, but.fLl"e not limited 
to, changing waste management practices, expanding monitoring requirements~ ·fustallitlg an a~vanced 
treatment system and/or implementing abatement of water pollution. '). ;-·-' j ... _··_1,<,:·~ r•,;1 

.-: ··./ ' 1 · '" ~::\/.;<' ~ \'" ~ 1 ··i 

Issuance of this Discharge Permit does not relieve the permittees of their responsibili_ty to ''Comply with 
the WQA, WQCC Regulations, any other applicable federal, state and/d~)'qca}· law~ ; anef regulations, 
such as zoning requirements and nuisance ordinances. •:.' '\.;;1: " '1 ,h 1.:~· :·,', 

The fo !lowing abbreviations may be used in this Discharge P~~t: . 1ti~!j [:,, '.1~ 
Abbreviation Exnlanation · Abbreviation Exnlanation 
CFR Code of Federal Regulations · NMED ~ ~ N~w Mexicb Envir<1pment 

. -. 

_ __ · , ' ... '·: · _ _J_ •. De12artment ·.: : :; ',J · 
__ C_F __ U____ colony f9P,nllg units , · .. · / .. :N;M,sA,; I i 

1 ·N~w Mexico Stafute_s ____ _ 
V ... , .... ~~;~ ·· .. --t·1$_,:· · ~:., •:' · ~ ·~ ; .. Annotated 

Cl Chloride !: " .,, · N03~~-N~. ·~I __ r=m=·tr=
1 a~t~e-~m=·tr~o=1re=n=---------1 

1-L_AD~~S ___ . _ _J__ap.d application d~ta sheet(s) · · TDS · .,. ' 1 '.tofal di§>solved solids 
mg/L . milligranis per liter"'1 · : ____ _;_ :T:KN::· =·=;· ·=;~=:.,===·+. ·-~~.9~t=al~{(=j§ldahl nitrog~_n _____ , 
mL Milliliters " ... : ;-:,. ' · 1-™=· ~· .,..~·-· · _._.---+Total nitrogen TKN+NQ3~-N~_, 
NMAC New Mexico-Adnririisfrative WQCC Water Quality Control 

. : Cod~ i: • ' . •· · ., ' Commission 

.i' : .. ~I 

FINDI~GS 
' ~ ~; . . ·,.; 

: .-·: ~ II. 
', • ..; ~ , T ,' .{_' ~ rj 

In issuing this:Discharge Per:Q:iit, NMED finds: 
·,,,•:;;:"l ,~:\: :>'·' ,"J :' 'c.i 

1. The p~rmittees: are discharging effluent or leachate so that such effluent or leachate may move 
directlf or1mdirectly into ground water within the meaning of Section 20.6.2.3104 NMAC. 

2. The permittees are discharging effluent or leachate so that such effluent or leachate may move 
into ground water of the State of New Mexico which has an existing concentration of 10,000 
milligrams per liter or less of total dissolved solids within the meaning of Section 20.6.2.3101.A 
NMAC. 

3. The discharge from the permittees is not subject to any of the exemptions of Section 20.6.2.3105 
NMAC. 

:Oi?AA? 
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III. CONDITIONS 

The following conditions shall be complied with by the permittees and are enforceable by NMED. The 
permittees are permitted to discharge water contaminants subject to the following conditions: 

1. 

2. 

3. 

OPERATIONAL PLAN 

The permittees shall implement the following operational plan (Conditlon~ ·;·_6)to:ensur~ 
compliance with Title 20, Chapter 6, Parts 1 and 2 NMAC. [20.6.2.31 Q6~'c 'NM:ACJ [29:6 i2.3107 
NMAC] . .. , 

;:; .··. ·::· 

The permittees shall operate in a manner such that the standards ~d r~qti.Jements o'f Section 
. '., , I. 

20.6.2.3103 NMAC, including human health and other domestic water supply and irrigation 
... • i ·~ t '' 

standards, are not violated. [20.6.2.3103 NMAC] •: __ · · .·1 - ; · . 

,!"" .. ' I . . -.. ~ I , · ,1 1 · ;, . 

The permittees are authorized to discharge up to 41, 770.· gallons per da'y of indu~trial effluent 
from the Radioactive Liquid Waste Treatment F~dlity@WTF) ktTA-50 witfun LANL Liquid 
waste from Technical AI:eas TA-3, TA-3,5.,,,TA-48, TA-56, TA-55, ~d TA-59 shall be plimped 
to the RLWTF through fue Radioactiy~Liquid Wasty<ColleCtion $ystein (RLWCS) via double 

, , . , ·'-· .-. . .1 • .. ·· I · 
encased pipe. Liquid waste from T¢Clmical Areas-TA-3,.TA-15, TA-116, TA-21, TA-33, TA-50, 

I···' .. ~· - ' ~' ' .. · 1 
and_TA-54 shall be ~~?orte~·1~ the ~T~ .. b!'~ckf R~~i?ac.~y~ l~qu~~ waste from 
envrronmental restoration and' d~contarmnat10:il. ~ decomrruss10mng activities shall be 
transported to the ~WTF bytrllci?. The RLWT,F shal~n6tteceive liquid waste from Technical 
Areas or activitie~ ai LANL other. than specffi~d1. aboye~ < ·Ci - ~, 

: : ·: • I • I , .J I .• -,,'·; i - • ~·· ·. 'o • • 

' ··~~ ' . ! . . ~ ~"; ' - . ~ l .. 

The irrfluei.~ttq, the Rf,:WTF stjal\ pe trea~e~ using the following batch treatment process: raw and 
pretreated wastewate:r shall be. collected m mfluent tanks. The wastewater shall then be passed 
through the. ~larifier. J. Clarifie<l'supematant shall then be treated by filtration (sand and bag 
fi_lters ), {?ll~wed by ~on , exchap.g~ : If the effluent meets the following criteria, it may be 
discharged to Mortandad Canyon: · 

- .. ~ ) '.· .. · ' --

1 ' '' .... 

Gross Aipha·< 3.Q pCi{L;. 
Mercury< 0;77 ug/f; 
Chemical Qxy~en Demand < 125 mg/L; 
Total Suspended Solids < 30 mg/L; 
Tritium < 20 nCi/L; 
Zinc< 4.37 mg/L; 
Perchlorate < 4 ug/L; and 
Groundwater quality standards at 20.6.2.3103 NMAC for all other contaminants. 

If the effluent does not meet the criteria for discharge to Mortandad Canyon it shall receive 
further treatment by reverse osmosis (RO) until it meets the criteria required for discharge for 
Mortandad Canyon. Reject from the RO unit shall receive further treatment via clarification 
followed by Electrodialysis Reversal (EDR). EDR product shall be routed to the RLWTF 

:Oi?AA.A 
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4. 

5. 

6. 

7. 

8. 

influent tanks where it reenters the treatment process, while EDR concentrate shall flow to an 
evaporator. Evaporator distillate is either discharged to Mortandad Canyon or held for further 
treatment. If evaporator distillate and RO permeate meet the criteria for discharge to Mortandad 
Canyon, it may be discharged to Mortandad Canyon. If it does not meet such criteria it shall be 
transported by truck to TA-53 for further treatment. Solids removed from the primary clarifier 
and the TUF unit shall be concentrated and dewatered prior to disposal at TA-54, while filtrate 
from the dewatering of solids shall be routed to the RL WTF influent tanks where it reenters the 
treatment process. Evaporator bottoms shall be stabilized by off-site treatment prior to disposal 
at TA-54. 

..: ::· . J ,.; .F', . ] 

Treated effluent that is discharged from the RL WTF shall not exceed the ,numei:Jcal ~taridards 
listed under Section 20.6.2.3103 NMAC. [20.6.2.3109 NMAC] . : '

1 j; .1 ·· .. · .. I 
.:, .... cJ:' . ':""·" 

The permittees shall maintain the liquid waste collection system arid as~ociatep ni~Ilitoring 
system in a manner such that a release to the environment does not occur. The"doliection system 
consists of double-encased polyethylene pipe connected to a series .of/ 5 leak d~tection vaults 
which are equipped with continuously monitored conductivity p~obes~.:The syst~m''is designed to 
alarm when liquid is present in any of the 75 leak detection sumps: .Al.km.s are received at the 

~ t j -i~ '\. j ' ~ . '~ i· l ... i 

utilities Central Alarm Station, which shall be manned by operators 24 hours a 9-ay. - .. 
[20.6.2.3107NMAC] ·:,·:·'.~ ;··;,.';:.\ If:.·.:~~ '- ... · .· . . ~ 

... : . . , .. , • I . ' 1 [ ·v ' : ·:···... • .· , , •• 

The permittees shall remove solids from the RL WTF ~ reql1ired. !~olids removed from the 
RLWTF shall be characterized,, oontairied, transpmted, filid dispoded :of in accordance with all 
applicable local, stat~, aiid federal .. r~gulations. , The pe$it1;¢.~s shall rp.~intain a record of solids 
removal and disposa~ f!-1the facility, 'which s~all be mad~ .av~ilabl~ :for NMED and public review 
upon request andc,m~tained for 20 years after cessatic,m. ofpermitted activities. [20.6.2.3109 
NMAC] ,,, . "l: ·' _ 

" 1.:·.1 ,3 ., .. 
-.·r. . 
. r . ::··,·:·:1 ··. · .i·· 

l\10NITORING, REPORTING~ AND OTHER REQUIREMENTS 
• :J- . t l , \: .~ I . ' , , . • , " 

The pemliri,~~s shall ~o~~uct tp_e'monitoring, reporting, and other requirements listed below. 

[20.6.2.rl~.:i NMACr .'.. ' t,~, 
METHODq~.,OGY2 .V~ess otherwise approved in writing by NMED, the permittees shall 
conduct sfilp.pling '<;m~analysis in accordance with the most recent edition of the following 

···',•·.-_!lo ··'· . ' f !: . 
documents: ' · · 1 

·1 ' . ,. 

A. Ainerican Public Health Association, Standard Methods for the Examination of Water 
and wastewater; 

B. U.S. Environmental Protection Agency, Methods for Chemical Analysis of Water and 
Waste; 

C. U.S. Geological Survey, Techniques for Water Resources Investigations of the U.S. 
Geological Survey; 

D. American Society for Testing and Materials, Annual Book of ASTM Standards, Part 
31. Water; 

E. U.S. Geological Survey, et al. , National Handbook of Recommended Methods for 
Water Data Acquisition; and 

F. Methods of Soil Analysis: Part I Physical and Mineralogical Methods, and Part 2 

:0?AAq 
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Chemical and Microbiological Properties, Second Edition, American Society of 
Agronomy. 

[20.6.2.3107(B) NMAC] 
9. The permittees shall submit quarterly monitoring reports to NMED by: 

th . th th th f h January 28 , Apnl 28 , July 28 , and October 28 o eac year. 

As detailed in other conditions in this Discharge Permit, the reports shall include the monthly 
wastewater influent and effluent volumes, analytical results from effluent a.rld ground water 
sampling, results of the annual inspection of the collection system and ass(')~iated fuonitoring 
devices, and results of the annual inspection and evaluation of all ta:nfcs, an{trdtmenJ m,i1ts. 
These requirements are summarized on the attached sheet. Any inadvertent om~ss~dns froln this 
summary of a monitoring or reporting requirement shall not relieve· the,

1

permittee~ of ' 
responsibility for compliance with that requirement. [20.6.2.3107 ~C]j ' . · '., . 

. i'":· ·:"· ' j :. \:.<'::<:·;;:: 
10. The permittees shall measure the monthly volume ofwastewater<iis'charged to tile 'collection 

system from each of the primary waste generator sites, and the month1y volumefoftreated 
effluent that is discharged to Mortandad Canyon from th~ RL WTF:' TBe dischatig·e volumes shall 
be measured using a totalizing flowmeter or other·rp~tJ:od'.i:mbject :t~NMED ap~rpy~LJ:lie 
monthly meter readings and discharge volumes··shall pe ~i;p~itteq'to_:t-fMED inthe quart~!lY 
monitoring reports. Fl9w,monitoring d~v. ic,es ~~all be k·. epfoJ eratiprial:·'..at all times. . · 
[20.6.2.3107(A)l NMAC] . · .:t" i '' · ''· 'J . t .','~.! . ·. 

!-1. t .•' .·.· ·, • .. ...• , ! . :. ! I .. LC', ,. •. ... • . . , • 1 I· . ; 
11. The permi~ees sha~l ~spect t~~ 9Pt~ectio~ syste~ ,and ~~s,09jat.ed if o~toring ~ystem on an 

annual basis. Perm1tt~es shall subrmt a summary report. of the msP,echon findmgs and a proposed 
schedule for any pecbssaiy correct!ve action~' with the qu'.artdrly mbnitoring report due by January 
28th of each year( Any ~cute fai_\in;es observ:kcl"shali.be pbrf'ected and reported as per Condition 
16. [20.6.2J107 NMA.CJ j: .• ~. : 

1 
·. .. --- < 

··,. ! ., r,r -- I,•·., '1·. 

_# ; - !~F,: ' ;; ~-~- \ ·., ''· !. . ~ 
12. The perrrilttees shall bspect and evaluate the integrity of all tanks, treatment units, pipelines, 

trucks and ali associ~ted equipmeht associated with the RL WTF on an annual basis. Permittees 
shall submit' a summ~ ~eport,qf'the inspection findings and a proposed schedule for any 
necessaty

1

corrective ~dions With the quarterly monitoring report due by January 28th of each 
year. Ally acute faihhe~ obse~ed shall be corrected and reported as per Condition 16. 

·- .. ,.f· . ·~ 

[20.6.2.310: 1NM4.GF1 • • 

; ~· I 

. ' 

13. The permittees shall perform monitoring of effluent quality for each effluent batch to be 
discharged from the RL WTF. Grab samples shall be obtained from each batch of effluent 
generated from the RL WTF. The effluent samples shall be analyzed for all Section 20.6.2.3103 
NMAC standards, TKN, volatile organic compounds, semi-volatile organic compounds, gross 
alpha, tritium, chemical oxygen demand, and perchlorate. Analytical results shall be submitted to 
NMED in the quarterly monitoring reports due by the 28th of January, April, July, and October of 
each year. [20.6.2.3107 NMAC] 

14. The perrnittees shall perform quarterly ground water sampling at the following wells: 
MC0-3, MC0-4B, MC0-5, MC0-6, MC0-7, MC0-9, MCOBT-4.4, R-1, R-11, R-13, R-14, R-
15, R-33, R-34 and TW-8. 

: Gil? A ~:U:i1' 
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15. 

16. 

The ground water sampling shall be performed according to the following procedure: 
(1) Measure the depth to ground water to the nearest hundredth of a foot; 
(2) Purge three well volumes of water from the well prior to sample collection (alternative 

sample collection methods maybe proposed to NMED for approval); and 
(3) Obtain samples from the well to be analyzed for all Section 20.6.2.3103 NMAC 

standards, TKN, volatile organic compounds, semi-volatile organic compounds, gross 
alpha, tritium, chemical oxygen demand, and perchlorate. 

Depth-to-water measurements and analytical results shall be submitted to N;¥ED in the quarterly 
reports due by the due by the 28th of January, April, July, and October of·each year. , 

,. , ·' ,,, ... ,'... "I 

In the event that any of the wells listed above are abandoned and repl~ced, thls hiopit~rirtk 
· . I _, 1~ j .r · ··: 

requirement shall apply to the replacement well. The permittees sh~llsurvey all new monitoring 
wells to a common permanent benchmark. Survey data shall include' rib_rtl:tj.ng/ easting and 
elevation to the nearest hundredth of a foot. New monitoring well~ c?ii~tru,ctfotj and lithologic 
logs, and survey data shall be submitted to NMED in the monitopng report i~ediately 
following the well's installation. The permittees shall notify NM:En ·'of all new W,ollitoring wells 
installed in Mortandad Canyon during the term of this. Discharg~ re~t in the *1hiii~orin~ report 
immediately following the new well ' s installation .. [20.6.23107 NMJ\C] ! ' ' " ,, 

.r ~1 
·'.r .·, -~· : 

." -~ ' ' ! .. . ~ '. ·: ~~' 1 

C, ,. .. CONTINGENCY PL~ 1,'1,'1: : 

... ' 
•I, .. ·• 

I!- ' ' ' « .·. / : ' - : : ' ' ~.. 1'
1 

I ' '"" I 

In_ the event that_ mo~t61-11g i~dicates ' gro~d watei;-~t~~()IQS are yipl~te~ du:mg the term _of this 
Discharge Permit, up,on closure of the facihty or.durmg post-closure momtonng, the perrmttees 
shall collect a co:µfinhatory s~pJ~" from them~iritoring~~IL(s) within 15 days to confirm the 
initial samplingres~lk- With4130 'days of confri:m'!tiP?: of ground water contamination, the 
perrnittees sp.all sub~t a plan '~o NMED to apatewafei pollution that includes a site 
investigatio'n t6 defi~e the source, nature and e~t~~t of contamination; a proposed abatement 
option; anq a schedule'Jor its \n:?<i>~ementation." Tlie site investigation and abatement option shall 
be consi~tent with thf : ~~quire1;?:$nts and provisi?ns of Sections _20_. 6.2.4101, 4103, 4106, 4107, 
and 4112 NMAC. Tl}e abatement· plan shall be rmplemented within 30 days ofNMED approval. 
[20.6.2.3_107(A)101WA.CJ ~.; '· 

• '1 ·' 

I •,[_ _,,::; 

In the eVe1:if~f a. spifr or release that is not prescribed under this Discharge Permit, the perrnittees 
.' .1·.· .t_'I· ,-- . I ! . 

shall initiatetfl;e:i;i6tifications and corrective actions as required in Section 20.6.2.1203 NMAC. 
The pefl11itt;ees "shall take immediate corrective action to contain and remove or mitigate the 
damage caused by the discharge. Within 24 hours after discovery of the discharge, the permittees 
shall verbally notify NMED and provide the information required by Section 20.6.2.1203.A.1 
NMAC. Within 7 days of discovering the discharge, the permittees shall submit a written report 
to NMED verifying the oral notification and providing any additional information or changes. 
The permittees shall submit a corrective action report within 15 days after discovery of the 
discharge. [20.6.2.1203 NMAC] 

:Ol?Aq1. 
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1 7. In the event that analytical results from a RL WTF effluent grab sample exceed the limitation set 
in Conditions 3 and 4 of this Discharge Permit, the permittees shall enact the following 
contingency plan: 

18. 

19. 

A. NMED shall be notified of the exceedence immediately. 
B. The permittees shall retreat the batch until treated effluent does not exceed the numerical 

standards listed under Section 20.6.2.3103 NMAC. 
C. The permittees shall examine the operation and maintenance log, required under the 

Record Keeping section ofthis Discharge Permit, for improper oper_<;i.tional.procedures. 
The permittees shall also conduct a physical inspection of the tr~litllent system to . detect 
any abnormalities. Any abnormalities discovered shall be con:e,cte43· f/· "::, ·": I 

D. The permittees shall investigate the source of the constituent'. \¥$th cau~~d th~ .,: '::! 
exceedence, and determine if the source is in compliance w.ith LANL'-s .RLWTF Waste 
Acceptance Criteria. ; , ~: i J.<: 1;.:r· ?i: 

E. If analytical results from subsequent wastewater sampling ~tiU: :~:Xc~ed 'the limitation, the 
j,;1 - I ~ .;·! ~ , .,! !, !i 'j"": 

permittees shall submit a corrective action plan for NMED appfoval to modify 
:·_ • I' ' I ,._. I 

op~rational procedures ~cl/or ~p~ade the treatment pr9c~~~ J°,j achieve tpf~ffluent limit. 
This plan shall be subnntted within 60 days o.fthe second ex.ceedence ofthit effluent 
limitation. The corrective action plan shall'b~' µn.pieJUente~ ii@iediatel~ 1.rp'o'n ~D 
approval. ., . - ·., · ·· ' [._\ ,: '~ ' " · -, .. ,,., 

[20.6.2.3107(A)10 NMAC] . .. ·~ .. [> '.\:1 '.' ~}:" ,.,, 
. r::. ~ _ . · .: : ·~, · :.;1 f; · 4 j .. · · 

In the ~vent that hqutd ~s ~etect~d lrt)lllY. .of the le~ d~t~cti9n vauf ts. c?nnected to th~ RL WTF 
collection system, th~liqmd *all. 1;>~ removed,,sru;npled!~ anq charact~n,zed to determme the 
source of the liquid. }3ased on ~h~ a,rialysis of,fh~ .. sampl.e, i~ the liq~i4 appears to be the result of a 
leak in the RL WTF dolle,ction system, the pemiittees sh~~}m;yestigate the source of the leak and 

' . ,.- >. ; .. , . . '· f 

submit a correc;;ti':~· ac!16J1plan ,#itpin30 day~ of di_i;coyl?ry.,All analytical results ofliquid 
samples shaU be .proyided to N1ffiD for review and approval. [20.6.2.1203 NMAC] 

•. i ' , .. '.:, [ . .• . . ·\; •• :: 

IfNMED'orthe permittees identify any other failtires of the discharge plan or system not 
specifically rioted hefein,' NMEit may require the permittees to develop for NMED approval 

,. i. J ' 

contingency'plans and schedules to cope with the failures. [20.6.2.3107(A) 10 NMAC] 
·;~ ,.;· : 'i: I I· k·. ·, 

; ·-1 ''.:. .. ', • ;· 

CLOSURE PLAN r . 
',1' 

20. If operations at the RL WTF should cease and the facility is decommissioned or converted for use 
by other operations, then the permittees shall perform the following closure measures: 

A. The collection system shall be decontaminated, and removed or plugged so that a 
discharge to the RLWTF can no longer occur. 

B. Liquids and solids shall be removed from all piping, tanks, and treatment units and 
disposed in accordance with all local, state, and federal regulations. 

C. All piping, tanks, and treatment units shall be decontaminated and removed from the site. 
D. In the event that evidence of leakage from piping, tanks, or treatment units is discovered 

during closure activities, the permittees shall implement the contingency plan described 
in Condition #16 of this Discharge Permit. 

:Oi?A.q? 
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E. The permittees shall continue ground water monitoring as described in Condition 14 of 
this Discharge Permit for a minimum of 5 years after closure to confirm the absence of 
ground water contamination. If monitoring results indicate that Section 20. 6.2.3103 
NMAC ground water standards are being exceeded, the permittees shall implement the 
contingency plan described in Condition 15 of this Discharge Permit. 

F. Following notification from NMED that post-closure monitoring may cease, the 
permittees shall plug and abandon the monitoring wells in accordance with NMED 
Monitoring Well Construction and Abandonment Guidelines dated June 6, 2000 (copy 
enclosed), unless the monitoring wells are required under another regulatory program. 

G. When all post-closure requirements have been met, the permittees may reqti~st to 
terminate the Discharge Permit. ·'·. ~-~' f . .·. ., ;] 

[20.6.2.3107(A)l 1 NMAC] /. '": t ' ,1:1 

GENERAL TERMS AND CONDITIONS - .... ~ j , i 

I:•_,·,, • 1·,'1. ' ··1 .,· 1\ 

21 . RECORD KEEPING - The permittees shall maintain at its faci~~tx:.~ ylfitfen record of all data 
and information related to field measurements, sampling, and analysi~ conduct~a pursuant to this 
Discharge Permit. The following information shall be recorded· ill.cf sliall be made .available to 
the NMED upon request: .1.. .· ., . ', -;., I: ·, } i ; .' : \ _,./. 

A. The dates, exact place and times of sampling ~r, ~eld m~~s~ements; '.' . ,_. 
B. The name andjob title of the indivi{,iuals 'who performed each sample collection or 

field measvr_einent; . :'' :~:.~./ . / ,··.~ , l r·~':· ,· ! . ' . 

C. The date oph~ anal~~is ·of ,each samp~e; · .,. _: ,: . J ~ ~. . .1 • 

D. The name flll~addr~ss pfthe laborate)ry ~d tp.e name ~dJob title of the person that 
performed jthtt'. anal:Y~is of.each sample; <- ,, ,, L:·.·· » 

E. The anfilytical techtjique,'or method u~ed to .'!.ru:tlyze each sample or take each field 
measurement; ' '· , 'I :· ... ,·, \ / / );, , , .· 

F. The.result~qf..each balysis or fie~d 'measll!ement, including raw data; 
G. Theresult~ of any sp~t sampling, ''spikes or' repeat sampling; and 
H . . Adescript~on 9,f the quality assurance and quality control procedures used. 

[20.6.2._3107(A) N1¥-C] I, 
1 

~- • 

:, ;,I 1 ·. , .. ,., ' ';• .. ' 
. I· . ~ ., • ·;. ' I 

22. RECORD KEEPING -.The p~nhittees shall maintain a written record of any spills, seeps, and/or 
leaks of ~ffiuent, arid 'bfleachate and/or process fluids not authorized by this Discharge Permit. 

[20.6.2.3\,°:J(A): ~C] 
•·• 1· 

23. RECORD K,EEPING - The permittees shall maintain a written record of the operation, 
maintenance;·· and repair of all facilities/equipment used to treat, store or dispose of wastewater; 
to measure flow rates, to monitor water quality, or to collect other data required by this 
Discharge Permit. This record shall include repair, replacement or calibration of any monitoring 
equipment and repair or replacement of any equipment used in the permittees' waste or 
wastewater treatment and disposal system. [20.6.2.3107(A) NMAC] 

24. RECORD KEEPING - The permittees shall maintain a written record of the amount of effluent 
that is discharged from the RLWTF. [20.6.2.3107(A) NMAC] 

:Qj?,Rq~ 
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25 . RECORD KEEPING - The permittees shall retain records of all monitoring information, 
including all calibration and maintenance records, copies of all reports required by this 
Discharge Permit, and records of all data used to complete the application for this Discharge 
Permit for a period of at least five years from the date of the sample collection, measurement, 
report or application. This period may be extended by request of the Secretary at any time. 
[20.6.2.3107(A) NMAC] 

26. INSPECTION and ENTRY -The permittees shall allow the Secretary or an authorized 
representative, upon the presentation of credentials, to : . 

A. Enter at regular business hours or at other reasonable times upon the permittees' 
premises or other location where records must be kept under. the condition~ of tbs 
Discharge Permit, or under any federal or WQCC regulatiop.. '. · ·· ; ·;· · · ' ·. . 'J 

B. Inspect and copy, during regular business hours or at other ;r~asonaple tµll~s; any 
records required to be kept under the conditions of this Dis~harge Pemiit;· or under any 
federal or WQCC regulation. ~ ~ ):, , '.:· ';i i' ., ;· 

C. Inspect, at regular business hours or at other reasonabl¢ ·fµne~, any fa611.ity, equipment 
(including monitoring and control equipment or treattnen'.'frVV;orks), pr~ctfoes or 
operations regulated or required under this Discharge i>eirn'it, or und~~ ~y federal or 

l-~ I ·• I·. _;- ~ .' j ' '•• - I • : 

WQCC regulation. · · ! :,~!J:,1 h, f, .. , j 1· . ,, .,,..,· .. 
· ' ·,.. · t· · I ·" .;1'.,..· 

D. Sample or monitor, at reasonable times forth~ plhpose ofassuring compliance with 
this Discharge Permit or as othei:wi~e :mthorized by the~e.w Mexico Water· Quality 

·• ·· ~·.. · - I I · · · ' 
Act, any e~~uent, water cont~ant~ or receiving wate~ at ajiy location before or after 

[~~~~~~~J7{b) NMr\~fr7~~6-9 .B & E'~Q~] c j f :'. - ' 

i ' " i, '" . } . ',7. ' ' ' ' ; i c ., 

27. INSPECTION lil).dENTRY - Notl#ng in this Discharge Perinit sliall be construed as limiting in 
any way the inspectiqn ~d eri~ authority of~EDurider the WQA, the WQCC Regulations, 
or any other applicabl~ i~w or·r.egulation. [20.6.2.3i,07 NMAC] 

· · I',, -,-i,. I · . 

i · "'" f- .'. 'I • .. '.: 

28. DUTY to PROVIDE INFORMATION - The permittees shall furnish to the NMED, within a 
, ._.I J , !. •• 

reasonable time, anYi dpcuments O! other information that it may request to determine whether 
cause exists' for mod;ifying, tepriiriating and/or renewing this Discharge Permit or to determine 
compli~~elwith thi~ Discharge, Permit. The permittees shall also furnish to the NMED, upon 
request, copjes of docµriients required by this Discharge Permit. 

·!· . w·. . , : 

[20.6 .2.31Q7(D~. ~C][74-6-9.B & E WQA] 
'.:_ .. t!- J ~-'\ _; 

29. SPILLS, LEAKS, and OTHER UNAUTHORIZED DISCHARGES - This Discharge Permit 
authorizes ·only those discharges specified herein. Any unauthorized discharges violate 
20.6.2.3104 NMAC, and must be reported to the NMED and remediated as required by 
20.6.2.1203 NMAC. This requirement applies to all seeps, spills, and/or leaks discovered from 
the RLWTF collection, storage and treatment system. [20.6.2.1203 NMAC] 

30. MODIFICATIONS and/or AMENDMENTS - The permittees shall notify NMED of any changes 
to the permittees' wastewater treatment and disposal system, including any changes in the 
wastewater flow rate or the volume of wastewater storage, or of any other changes to operations 
or processes that would result in any significant change in the discharge of water contaminants. 
The permittees shall obtain NMED's approval, as a modification to this Discharge Permit 

: ot?A~H~ 
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31. 

32. 

33. 

34. 

35. 

pursuant to 20.6.2.3109.E, F, or G NMAC, prior to any increase in the quantity discharged, or 
any increase in the concentration of water contaminants discharged, above those levels approved 
in this Discharge Perin.it. [20.6.2.3107(C) NMAC] 

ENFORCEMENT - Any violation of the requirements and conditions of this Discharge Permit, 
including any failure to allow NMED staff to enter and inspect records or facilities, or any 
refusal or failure to provide NMED with records or information, may subject the permittees to an 
enforcement action. Pursuant to WQA 7 4-6-1 O.A and B, such action may include a compliance 
order requiring compliance immediately or in a specified time, assessing a _qivil pepalty, 
modifying or terminating the Discharge Permit, or any combination of the fdregoing; or an 
action in district court seeking injunctive relief, civil penalties, or both. :Pru'.suaiit to 'WQA 74-6-... -· .. •·· - I 
10.C and 74-6-10.1, civil penalties of up to $15,000 per day of noncompliance maybe assessed 

• • • · "". -.. • ,)·:· t; . : • • 

for each v10lat10n of the WQA 74-6-5, the WQCC regulations, or this .Discharge Pepmt, and 
civil penalties of up to $10,000 per day of noncompliance may be ·~ss~ssc;:d f~f' each violation of 

l' • .4 '·I I,. l ., 

any other provision of the WQA, or any regulation, standard, or order adopted pur.suant to such 
other provision. For certain violations specified in WQA 7 4-6-10'.2, 'cr¥Ilinal p~naities may also 
apply. In any action to enforce this Discharge Permit, the perrru:ttees ~aives an-J objection to the 
admissibility as evidence of any data generated purslJ.ant..to this Dischkge Pem\it. 
[74-6 Water Quality Act] /' :_ .: \ l': 3-j i, .. ~ .r. 

. / ·1' , .. _. . __ ~'., . ; \ I:· :~ . .: r: ': .. _ ·'.,. /~;:· 
COMPLIANCE WITH :OTHER LAWS -Nothing in thisfPischarge Permit shall be construed in 
any way as relievin~- H~e permittees ()f !ts ·obligation. to ~amply wit~ ~ll applicabl~ federal, state, 
and local laws, regu~~~i_ons, p~~}s~~r orders. [~O '.~ :·~-~C] :;·· ; .1 

1· ;:" ' .:· ',. ,• , . 1• I ·~ ~ I . : 
RIGHT to APPEALii } he permittees may fil~ a petiti~p. for. hearip.g before the WQCC on this 
Discharge PermiL.Suchpetiti()n sijall be in ~rittng to_the·WQCC 'within thirty (30) days of the 
receipt of this Discharge.Permit. Unless a timely petitioP, for 'hearing is made, the decision of 

. p - . - 1' • I • !;_ .· ••of • 

NMED shall l;>e final. [74-6-5.N·Water Quality ~ct] :-· 
' . . ' : I' ··: "·· i: . : i ~ ; . . .;f ~ •. 

TRANSFER"'of DIS¢HARGE PERMIT - Prior to the transfer of any ownership, control, or 
possession of this p~rmi~ed facj}ity or any portion thereof, the permittees shall notify the 
proposed ti~sferee in writingpf the existence of this Discharge Permit and include a copy of 
this Di~cP,ru:ge Permf t with the notice. The permittees shall deliver or send by certified mail to 
NMED a ·c.opy of the notification and proof that the proposed transferee has received such 
notification. [20.6.2.31 ii NMAC] . ~- , "' I . 

.• ' .. .. -! .:. :. 
-.· 

TERM - Pursuant to the WQA 7 4-6-5 .H, and 20.6.2.3109 .H NMAC, the term of this Discharge 
Permit is five (5) years, and the Discharge Permit will automatically terminate five (5) years 
from the date it is issued. To renew this Discharge Permit, the permittees must submit an 
application for renewal at least 180 days before the termination date. 
[20.6.2.3109.HNMAC][74-6-5.H WQA] 

:171?,Rq~ 



. Edwin Wilmott and Regents of the University of California, DP-1132 
<;APPROVAL DATE> 
Page 12 

ISSUED: <APPROVAL DATE> 
EXPlRES: <FIVE YEARS AFTER APPROVAL DATE> 

WILLIAM C. OLSON 
Chief, Ground Water Quality Bureau 
New Mexico Environment Department 

. ~-.... 
' ·. 
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New Mexico _,1vironment Department Ground· .ter Quality Bureau 
Discharge Permit Summary 

Facility Name 

Discharge Permit Number 

Legally Responsible Party 

: . . 
Treatmeri.tTvl>e l ' 

; 
,, 

Equalization Basin/Tank . ' 
Clarifier ' " ' 'r.' •'.•; 

Sand Filter :: !' " 

Bag Filter ,' i 
I . " 

TUF Feed Tank 
TUF T,Jnit ;:\ ' 

RO FeedT.abk 
; ~J\. '. 

Ion Exchange - :· ., 
' 

Cartridge Filter ,,.,t;' 

Reverse Osmosis 
Clarifier 
CUF Feed Tank 
Centrifugal Ultra Filtration 
Rotary Vacuum Filter 
Electrodialysis Reversal 
Evaporator 
Tank Farm 

e 
Watercourse 

Page 1 of 1 

Facility Information 

Los Alamos National Laboratory 
Radioactive Liquid Waste Treatment Facility 
DP-1132 

Regents of the University of California 
Office of the Secretary of the Regents . ' 
University of California · 
1111 Franklin St., 12th Floor 
Oakland, CA 94607 

and 

Edwin Wilmott, Manager ... , 
Office of Los Alamos Site Operations, 
National Nuclear Security Acl.Jn4ristb.tion 
U.S. Department ofEnergy i 
528 35th Street' ,;, ... ··. ' 1 ··' 

Los Alamos, NewMexic:o 87544 , 
. !.:1 I !"' 

' I 1, ' , 
" ' .:· ./ ·J . . t :1 i . ~' 

Treat~ent, Disposal. all(;l.Site ~nformatfon 
~: ,,.· • . .. ' "': i.~ 1 :· ~/. 

Industrial . ! , 
FED-DOE: ·. I ' 

Treatment Methods 
Desienation' 1 

p-

Description & Comments 
lOOK Influent Tank 100,000 gallon Influent Tank 
Clarifier #2 25,000 gallon Gravity Clarifier 
SF-1 Sand Filter 
BF-1 Bag filter 
TUF Tank-1 20,000 gallon TUF Feed Tank 
TUF-1 Tubular Ultra Filtration 
RO Tank-1 9,000 gallon RO Feed Tank 
IE-1 (Perchlorate) Ion Exchange Unit 
CF-1 10 micron Cartridge Filter 
R0-1 Reverse Osmosis Unit 
Clarifier # 1 25,000 gallon Gravity Clarifier 
CUF Tank-1 CUF Feed Tank 
CUF-1 Centrifugal Ultra Filtration 
RVF-1 Rotary Vacuum Filter 
EDR-1 Electrodialysis Reversal Unit 
EVAP-1 Evaporation Unit 
NW !NE/SW /SE 4-20,000 gallon Tanks 

Dischar e Locations 
Descri tion & Comments 
Outfall to Mortandad Canyon 

Ol?.Rq7 



New Mexic1.. .nvironment Department Ground Jter Quality Bureau 
Discharge Permit Summary 

Depth to Ground Water 
Total Dissolved Solids (TDS) 

Application Received 
Public Notice Published 
Discharge Permit Approved 
Discharge Permit Expires 
Permitted Discharge Volume 

Mailing Address 

Telephone Number 

.::· ' 
NMED Lead Staff : . 
Lead Staff Telephone Nu!ffi~er 
Lead Staff E-Mail r -. 

,:.: 

Page 2 of 2 

1 ft. (alluvial) I 970 ft. (regional) 
320 mg/L (alluvial) I 165 mg/L (regional) 

Permit Information 

August 16, 1996 
PN-2 Date 
<APPROVAL DATE> 
<FIVE YEARS AFTER APPROVAhDATE> 
41 ,770 gallons per day -'.·: 

NMED Contact Information .· 

Ground Water Quality Bureau 
PO Box 26110 .. 
Santa Fe, New Mexico 87S02 
(505) 827-?90Q . , c.: .· ~." . :, 

I , ?: ",!,·· .:·.I 

Christopher Vick · ·· i 
(so~) 827-oon,, ·:· · . , 1 Chris -v1ck@nhlen.v.state.nm.us 
. . - _ .. ·.·.. I .• ~ 

t, .•''· 

J . ~I; J .~:;i', 

. ' .. '\_ '; 

.·•J 
l.·J 

.. ". :.> 

l"J:·.' 
[. :. ' 
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Public Notice DP-1132 
Reviewer - Christopher Vick 

DP-1132, Los Alamos National Laboratory (LANL), Edwin Wilmott and the Regents of the 
University of California propose to continue the discharge of up to 41, 770 gallons per day of 
industrial effluent from the Radioactive Liquid Waste Treatment Facility (RL WTF) at Technical 
Area (TA)-50 within LANL. Liquid waste from Technical Areas TA-3, TA-35, TA-48, TA-50, 
TA-55, and TA-59 shall be pumped to the RLWTF through the Radioactive Liquid Waste 
Collection System (RL WCS) via double encased pipe. Liquid waste from Technical Areas TA-
3, TA-15, TA-16, TA-21 , TA-33, TA-50, and TA-54 shall be transported to the RLTWF by 
truck. Radioactive liquid waste from environmental restoration'jlllQ., deco.11tamination & 
decommissioning activities shall be transported to the RIJW3Jihy ~C.~,,- :rhe RL WTF shall not 
receive liquid waste from Technical Areas or activities t!'t!'LANL othe( . s ecified above. 

The influent to the RL WTF shall be treated using the foflo~g batch. trea~~f ~t p;rtlQess 1 +aw and 
pretreated wast~water shal_l be collected in influent tanks. ~;\v~tewate: shall . eiiye" 'assed 
through the clanfier. Clanfied supernatant shall then be treated:by:filtrat10n (sand a:trcfbag 
filters), followed by ion exchange. If the effluent meets the =ollowin . ~riteria, it may be 
discharged to Mortandad Canyon: · · · 

Gross Alpha< 30 pCi/L; 
Mercury< 0. 77 ug/L; 
Chemical Oxygen Demand < 125 mg/L; 
Total Suspended Solids < 30 mg/L; 
Tritium < 20 nCi/L; 
Zinc< 4.37 mg/L; 
Perchlorate < 4 ug/L; and fi · , · . 

Groundwater quality stand~ ... ds .3:t 20.~2.3"103 . ~C for all other contaminants. 
r . . ~.= = 

If the effluent doe nof--meet the.,~riteria or discn · · e tp ortandad Canyon it shall receive 
further treatme t:by reverse osmoSis RO) until it meets the criteria required to discharge for 
Mortandad Can on. Reject from the R-0.unit shall receive further treatment via clarification 
followed b . Electrodialysis Reversal (EIS>R)• EDR product shall be routed to the RL WTF 
influent t · where it reenters the treatrri~~ process, while EDR concentrate shall flow to an 
evapora or. Evap. ratol1 distillate is either f¥scharged to Mortandad Canyon or held for further 
treatment. If evaporatQ_r. ~1stillate and RO permeate meet the criteria for discharge to Mortandad 
Canyon, it may be disch ge . 'to Morta/ ad Canyon. If it does not meet such criteria it shall be 
transported by truck to Technica ~ea 3 for further treatment. Solids removed from the primary 
clarifier and the TUF unit shall e concentrated and dewatered prior to disposal at Technical 
Area 54 (TA-54), while filtrate ijpm the dewatering of solids shall be routed to the RLWTF 
influent tanks where it reenters tff.e treatment process. Evaporator bottoms shall be stabilized by 
off-site treatment prior to disposal at TA-54. 

The discharge contains water contaminants or toxic pollutants that may be elevated above the 
standards of Section 20.6.2.3103 NMAC. The facility is located approximately 1 mile south of 
the Townsite of Los Alamos at Technical Area 50, in Section 22, T19N, R6E, Los Alamos 
County. The depth to alluvial ground water below the outfall in Mortandad Canyon is 
approximately 1 foot, and has a total dissolved solids concentration of approximately 320 
milligrams per liter. The depth to regional ground water below the facility is approximately 970 
feet, and has a total dissolved solids concentration of approximately 165 milligrams per liter. 

:Oi?A,qq 



Edwin Wilmott, Manager 
Office of Los Alamos Site Operations 
National Nuclear Security Administration 
U.S. Department of Energy 
528 35th Street 
Los Alamos, New Mexico 87544 

Regents of the University of California 
Office of the Secretary of the Regents 
University of California 
1111 Franklin St., 121

h Floor 
Oakland, CA 94607 
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New Mexico 1vironment Department Ground ' .ter Quality Bureau 
Discharge Permit Submittal and Monitoring Summary 

DP-1132, Los Alamos National Laboratory 
Radioactive Liquid Waste Treatment Facility 

Submittal Due Dates: 28th of January, April, July, and October 

The following summarizes the submittal requirements for this facility: 

# Submittal Descri tion 
1. Submit quarterly monitoring reports to NMED. 

Items to be reported quarterly are due by: .' · 
th . th th th f ' January 28 , Apnl 28 , July 28 , and October 28 o each year: . 

.. ~ . : ;~,n; . : 

Items to be reported annually are due by: January 28th of each\rear: 
[20.6.2.3107 NMAC] 

I" '. . . , .. 'I 

Monitoring Descdption' •) ' 1 . ·'· . k'.Jj ' "' 1 ~- ~ 1 .t ; # ... 'i Annual Reporting ... I ' i d 1 ... i;r r J, Frequency r· , , . .. , ' •i-

1. Submit to NM)3b the monthly meter readings and· disch.~ge volumes 
of waste,;wat~r·:di~chiirged ·t6 _the collect~oii sy~tett{frqµi each of the Quarterly 
primary waste generator sites, and the monthly votume of treated 
effluent'th~t is di~~hlrrged fo • Mortandad. Can yo~ from the RL WTF. 

: ' ...... ·,, f· ''l ·. t . ' :. 

[20.6.2.3107(A)) NMAO]; 
2. Submifto NMEjP,re~ults lofthe annual inspection of the collection 

sy~ten:li:and assobated m611itoring system. [20.6.2.3107 NMAC] Annually 
3. Sul;miit to NMElo results "of the annual inspection and evaluation of all 

I '. , , : . . . 
Annually tarikS and treatment Units associated with theRLWTF. [20.6.2.3107 

. . ·'>- ·" , ..... . , 

NMAC] . ·c: .· ·· ~~·, •. 

4. Subnri,~ to "N_MED analytical results of effluent sampling from each 
batch of,.effluent generated at the RL WTF facility for all Section Quarterly 
20.6.2.3103 NMAC standards, in addition to TKN, perchlorate (Cl04), 
volatile organic compounds, semi-volatile organic compounds, gross 
alpha, tritium and chemical oxygen demand. [20.6.2.3107 NMAC] 

5. Submit to NMED analytical results of quarterly ground water sampling 
at the following wells: MC0-3, MC0-4B, MC0-5, MC0-6, MC0-7, Quarterly 
MC0-9, MCOBT-4.4, R-1, R-11, R-13, R-14, R-15 , R-33, R-34 and 
TW-8. The ground water samples shall be analyzed for all Section 
20.6.2.3103 NMAC standards, in addition to TKN, perchlorate (Cl04), 
volatile organic compounds, semi-volatile organic compounds, gross 
alpha, tritium and chemical oxygen demand. [20.6.2.3107 NMAC] 

NOTE: See Discharge Permit for full requirement details. 

: ot?qOi!i 
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Submit all reports to: 

Ground Water Quality Bureau 
P.O. Box 26110 
Santa Fe, New Mexico 87502 
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J LosAlamos 

NATI O NAL I AB ORATORY 
l~t . l H J 

Environmental Stewardship Division 
Water Quality & Hydrology Group (ENV-WQH) 
P.O. Box 1663, Mail Stop K497 Date: April 29, 2005 
Los Alamos, New Mexico 87545 Refer To: ENV-WQH: 05-081 
( 505) 667-7969/F AX: ( 505) 665-9344 

Mr. Christopher F. Vick 
Ground Water Pollution Prevention Section 
Ground Water Quality Bureau 
New Mexico Environment Department 
1190 St. Francis Drive 
P.O. Box 26110 
Santa Fe, New Mexico 87502-6110 

SUBJECT: TA-50 RADIOACTIVE LIQUID WASTE TREATMENT FACILITY, 
GROUND WATER DISCHARGE PLAN (DP-1132) QUARTERLY REPORT, 
FIRST QUARTER 2005 

Dear Mr. Vick: 

This letter is intended to serve as Los Alamos National Laboratory's quarterly Ground Water 
Discharge Plan (DP-1132) Report for the TA-50 Radioactive Liquid Waste Treatment Facility 
(RLWTF) for the 1st quarter (January, February, March) of 2005. Since the 1st quarter of 1999, Los 
Alamos National Laboratory has provided your agency with voluntary quarterly reports containing 
analytical results from effluent and ground water monitoring. 

Mortandad Canyon Alluvial Ground Water Monitoring Results 
Table 1.0 presents the analytical results from sampling conducted at three Mortandad Canyon 
alluvial monitoring wells during the 1st quarter of 2005. All of the analytical results from MC0-3, 
MC0-6, and MC0-7 were below New Mexico Water Quality Control Commission (NM WQCC) 
Regulation 3103 standards for nitrate-nitrogen (N03-N), fluoride (F), and total dissolved solids 
(TDS). There was not sufficient water in alluvial well MC0-4B to collect a sample. 

RL WTF Effluent Monitoring Results 
Table 2.0 presents the analytical results from weekly composite sampling of the RLWTF's effluent. 
The final weekly composite (FWC) sample~ are flow-proportioned composite samples prepared 
from each tank of effluent generated by the RL WTF during a 7-day period. Samples are submitted 
to General Engineering Laboratories (GEL), Charleston, SC, for analysis. None of the sample 
results from the 1st quarter exceeded the NM WQCC Regulation 3103 standards for N03-N, F, or 
TDS. The nitrate+nitrite-N (N03+N02-N) result of 11.5 mg/L (a duplicate analysis was reported at 
11.1 mg/L) does raise the possibility that the nitrate-N (N03-N) concentration could have been 
greater than the NM WQCC 3103 standard of 10 mg/L. However, the GEL laboratory does not 

The World \ Greatest Scie nce Protec t ing America 
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Mr. Christopher F. Vick 
ENV-WQH: 05-081 

-2- April 29, 2005 

perform an analysis specifically for N03-N due to hold time constraints. The analysis of this FWC 
sample by the TA-50 RL WTF's internal laboratory showed the N03-N concentration to be 9.4 mg/L, 
below the standard of 10 mg/L. Additionally, the nitrite-N (N02-N) result for that sample was 2.7 
mg/L that would result in a combined N03+N02-N concentration of 12.1 mg/L, which is consistent 
with GEL's results. The 1st quarter average for N03+N02-N in the RLWTF's effluent was 5.7 
mg/L (See Table 2.0). 

Table 3.0 presents the final monthly composite (FMC) sample results for nitrate-N and perchlorate 
for the 1st quarter of 2005. The FMC samples are flow-proportioned composite samples prepared 
from each tank of effluent generated by the RLWTF during the month. Analysis is by the TA-50 
RL WTF analytical laboratory. None of the sample results from the 1st quarter exceeded the NM 
WQCC Regulation 3103 standard for N03-N. 

Please contact me at (505) 667-7969 if you would like additional information regarding this 
quarterly report. 

Sincerely, 

Bob Beers 
Water Quality & Hydrology Group 

BB/tml 

Enclosures: a/s 

Cy: M. Leavitt, NMED/SWQB, Santa Fe, NM 
R. Ford-Schmid, NMED/DOE/OB, Santa Fe, NM 
M. Johansen, NNSA/LASO, MS A316 
G. Turner, NNSA/LASO, MS A316 
R. Alexander, NWIS-RLW, MS E518 
D. Moss, NWIS-RLW, MS E518 
P. Worland, NWIS-RL W, MS E5 l 8 
B. McClenahan, NWIS-RL W, MS E518 
K. Hargis, ENV-DO, MS J591 
D. Stavert, ENV-DO, MS J591 
T. George, ENV-DO, MS J591 
C. Nylander, ENV-GP, MS M992 
S. Rae, ENV-WQH, MS K497 
D. Rogers, ENV-WQH, MS K497 
M. Saladen, ENV-WQH, MS K497 
ENV-WQH File, MS K497 
IM-5, MS Al50 

The World's Greatest Science Protecting America 

An Equal Opportunity Employer I Operated by the University of California for DOE/NNSA 
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Radioactive Liquid Waste Treatment Facility 
Ground Water Discharge Plan (DP-1132) Quarterly Report 
1st Quarter, 2005 

Table 1.0. Mortandad Canyon Alluvial Monitoring Well Sampling, Analytical Results, 1st Quarter, 2005. 

- ·' Perchlorate by Perchlorate by . N03+N02-N 

1g 
l\l 
1:.0 

Sampline Location Sample Date LC/MS/MS2 (ul?IL) 1c3 (ue/L) 

MC0-3 1/24/2005 1.55 <4.00 
MC0-4B 1/24/2005 NS NS 
MC0-6 112112005 21.5 23.6 
MC0-7 1/21/2005 46.4 49.9 

NM WQCC 3103 Ground 
Water Standards (mg/L) 

Notes: 
1The NMWQCC Regulation 3103 Ground Water Standard is for NOr N. 
2LC/MS/MS means perchlorate analysis by Liquid Chromatography/Mass Spectrometry/Mass Spectrometry. 
3 IC means the EPA Method 314, perchlorate analysis by Ion Chromatography. 

NS means that no sample was collected due to insufficient water in the welL 

J indicates an estimated value. The result was less than the reporting limit, but greater than the detection limit 

All analyses by General Engineering Laboratories, Charleston, SC 

All samples filtered with the exception of perchlorate. 

1g Los Alamos 

i:n National Laboratory 

(me/L) 

1.98 
NS 
1.26 
2.93 

IOI 

TKN NH3-N 
(me/L) (ml?IL) 

0.42 <0.016 
NS NS 

0.21 <0.016 
0.28 <0.016 

TDS F 
(ml?fL) (ml?IL) 

288 0.43 
NS NS 
333 1.09 
348 1.28 

1000 1.6 

4/19/2005 



Radioactive Liquid Waste Treatment Facility 
Ground Water Discharge Plan (DP-1132) Quarterly Report 
1st Quarter, 2005 

Table 2.0. RLWTF Final Weekly Composite (FWC) Effluent Sampling, Analytical Results, 1st Quarter, 2005. - - - - -

''.\ 
·) .. ~ ' " 

RLWTF Final Weekly Composite Results (msr/L) 
I - ' - , .... 

-;;:__t 

Monitorin2 Period Sample Composite Date 

December, 2004 12/27/2004 

January,2005 1/3/2005 

1/10/2005 

1/ 10/05-dupe 

1118/2005 

1/25/2005 

February,2005 2/2/2005 

21712005 

2114/2005 

2/22/2005 

2/28/2005 

March, 2005 31712005 

3/16/2005 

3/16/05-dupe 

1st Quarter 2005 Averages (mg/L)3 

NM WQCC 3103. Ground Water Standards (mg/L) 

Notes: 
1 Analysis by General Engineering Laboratories, Inc. , Charleston, SC 
2The NM WQCC Regulation 3103 Ground Water Standard is for nitrate (NOr N). 

IS) 31st quarter averages include results from December 2004. 

!\JI H means that the hold-time was exceeded. 
t:!JJ 
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Los Alamos 
National Laboratory 

.. 
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N03+N02-N1 (mWL) 

No discharge 

7.24 

11.50 

11.10 

7.72 

4.41 

5.19 

4.53 

6.06 

8.45 

6.22 

0.86 

0.97 

0.96 

5.7 

10 2 

Fluoride1 (m2/L) 

No discharge 

0.12 

0.085J 

0.084J 

0.19 

<0.055 

<0.055 

<0.055 

<0.055 

0.17 

<0.055 

<0.055 

<0.055 

<0.055 

0.09 

1.6 

.·· 
- I - : • 

- ' -
-

<!-1·· • 

' l 

-· "' -

TDS1 (m2.IL) 

No discharge 

122 

190 

192 

192 

126 

124 

115 

134 

219 

160 

80 

116 

124 

144 

1000 

4/27/2005 
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Radioactive Liquid Waste Treatment Facility 
Ground Water Discharge Plan (DP-1132) Quarterly Report 
1st Quarter, 2005 

Table 3.0. RLWTF Final Monthly Composite (FMC) Effluent Sampling, Analytical Results, 1st Quarter, 2005. 

" 
' : . 

~ 

Monitorin2 Period ~ ' 

January, 2005 

February, 2005 

March, 2005 

NM WQCC 3103. Ground Water Standards (mg/L) 

Notes: 
1Analyses by the Laboratory's TA-50 RLWTF analytical laboratory. 

Los Alamos 
National Laboratory 

RLWTF FMC Results1 

~·.: N03-N (m2fL) Perchlorate by IC (u2fL) 

6.92 +/-0.7 < l 

4.2 +/-0.4 < l 

0.4 +/-0.04 < l 

10 NA 

. . 4/27!2005 





NEW MEXICO 
ENVIRONMENTAL LAW CENTER 

William C. Olson 
Bureau Chief 
Ground Water Quality Bureau 

June 6, 2005 

New Mexico Environment Department 
P .O. Box 26110 
Santa Fe, N.M. 87502-6110 

Re: Draft Discharge Permit DP-1132 

Dear Bill: 

By mail and facsimile 
(505) 827-2965 

I write to follow up on our meeting on Friday, June third, with you and other officials of 
the New Mexico Environment Department concerning DP-1132. 

As you recall, we indicated during that meeting that we would request a 3 0 day extension 
of the time in which to file comments and request a public hearing on the draft DP-1132. In 
response, Department Secretary Curry stated that this requested extension would be granted. We 
therefore hereby request an extension of 30 days, to and including August fourth, to file 
comments on, and if appropriate, to request a public hearing concerning, the draft DP-1132 that 
was re-issued by the Department on April 27th. 

I would appreciate it if you would confirm that this extension is granted. 

Thank you for your cooperation. 

Copies to : 

Brian Shields 
Rachel Conn 
Amigos Bravos 

Joni Arends 
Concerned Citizens 
for Nuclear Safety 

Yzly, 
Dougla~eiklejohn 
Attorneg· -

Kathy Sanchez 
Tewa Women United 

1405 Luisa Street, Suite 5, Santa Fe, New Mexico 87505 
Phone (505) 989-9022 Fax (505) 989-3769 nmelc@nmelc.org 

Printed on elemental chlorine free, 1 00% recyc led post-consumer. recycled paper :OJ?q10J 





BILL RICHARDSON 
GOVERNOR 

State of New Mexico 
EN~ ... RONMENT DEPARTMENT 

Ground Water Quality Bureau 
Harold Runnels Building 

1190 St. Francis Drive, P.O. Box 26110 

Santa Fe, New Mexico 87502-6110 

Telephone (505) 827-2918 

Fax (505) 827-2965 

RON CURRY 
SECRETARY 

DERRITH WATCHMAN-MOORE 
DEPUTY SECRETARY 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED ~ 
U.S. Postal ServiceT 
CERTIFIED MAIL 

...n 
cQ 

(Domestic Mail Only; No Ins 

ru 
June 10, 2005 .-'I 

rn '----'=__;.--.----
rn 

I ..-=i 
rn CJ 
:r CJ 
...D CJ 
cQ 

Postage $ 

Edwin Wilmott, Manager 
Office of Los Alamos Site Operations 
National Nuclear Security Administration 
U.S. Department of Energy 
528 35th Street 
Los Alamos, New Mexico 87544 

Regents of the University of California 
Office of the Secretary of the Regents 
University of California 
1111 Franklin St., 12th Floor 
Oakland, California 94607 

RE: Re-issuance of Public Notice 
Draft Discharge Permit, DP-1132, 

ru 
.-'I 
rn 
rn 
.-'I 
CJ 
D 
CJ 

CJ 
U"J 
f'
CJ ! 

Certified Fee 

Retum Reclept Fee 
(Endorsement Required) 

Restricted Delivery Fee 
(Endorsement Required) 

PS Form 3800, June 2007 

Los Alamos National Laboratory Radioactive Liquid Waste Treatment Facility 

Dear Mr. Wilmott and the Regents of the University of California: 

The New Mexico Environment Department (NMED) has received a second request from the public for 
an extension of the public comment period on the above-referenced Discharge Permit. The NMED is 
granting the request and therefore is re-issuing public notice of draft Discharge Permit, DP-1132, as set 
out herein. 

Notice is hereby given pursuant to 20.6.2.3108 .G NMAC that Ground Water Discharge Permit DP-
1132, Los Alamos National Laboratory (LANL) has been proposed for approval. NMED will be re
publishing notice of the availability of the draft permit in the near future and will forward a copy of the 
notice to you. Prior to making a final ruling on the proposed permit, NMED will allow a 30 day 
extension from the date the previous public notice was re-published during which written comments 
can be submitted and/or a public hearing requested. The public comment period will therefore end on 

:r;t?q1? 

~--

1----

~--

c 



Edwin Wilmott and the Regents of the University of California, DP-1132 
2\:pril 27, 2005 {,(ro(o~ 
Page 2 

therefore end on August 4, 2005. Requests for hearing shall set forth the reasons why a hearing is 
requested. A hearing will be held ifNMED determines there is significant public interest. Requests for 
hearing must be submitted to the Ground Water Quality Bureau at the address above. 

If written comments and/or a request for hearing are not received during the public comment period, the 
draft permit will become final. An invoice for the Discharge Permit Fee has been sent under separate 
cover. If you have any comments, questions, or concerns, please contact me at (505) 827-2900 or 
Christopher Vick at (505) 827-0078. Thank you for your cooperation during the review process. 

William C. Olson 
Bureau Chief 
Ground Water Quality Bureau 

cc: 

James Bearzi, NMED Hazardous Waste Bureau, P.O. Box 26110, Santa Fe, NM 87502 

Bret Lucas, NMED Surface Water Quality Bureau 

Tim Michael, Staff Manager, NMED DOE Oversight Bureau, 2905 Rodeo Park Drive East, 
Bldg. l,Santa Fe, NM 87505 

Steve Yanicak, Point of Contact, NMED DOE Oversight Bureau, 134 SR 4, Suite A, 
Bldg. 001313, White Rock, NM 87544 

Beverly Ramsey, Director, Risk Reduction and Environmental Stewardship Division, 
Los Alamos National Laboratory, P.O. Box 1663, MS-J591, Los Alamos, NM 
87545 

Steven Rae, Group Leader, Water Quality & Hydrology Group, Risk Reduction & 
Environmental Stewardship Division, Los Alamos National Laboratory, MS K497 
Los Alamos, NM 87545 

Bob Beers, Water Quality and Hydrology Group, Risk Reduction & Environmental 
Stewardship Division, Los Alamos National Laboratory, MS K497, Los Alamos, 
NM 87545 

Dennis McLain, Facility Manager/Group Leader, Waste Facility Management Group, 
Facility & Waste Operations Division, Los Alamos National Laboratory, 
MS J593, Los Alamos, NM 87545 

Joni Arends, Concerned Citizens for Nuclear Safety, 107 Cienega, Santa Fe, NM 87501 

'. rJi?q :1 ::I 



Edwin Wilmott and the Regents of the University of California, DP-1132 
~~..pril 27, 200~ l,(t6/os-
Page 3 

Kathleen Sanchez, Tewa Women United, Rt. 5, Box 298, Santa Fe, NM, 87506 

Peggy Prince, Peace Action New Mexico, 226 Fiesta Street, Santa Fe, NM 87501 

George Rice, Concerned Citizens for Nuclear Safety, 414 East French Place, San Antonio, 
TX, 78212 

Brian Shields, Amigos Bravos, P.O. Box 238, Taos, NM 87571 

:Ol?q14 
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Perchlorate Reduction in RLWTF Effluent 
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Perchlorate in RL WTF Influent and Effluent from May 2001 - October 2004 
Analysis of Flow Weighted Weekly Composite Samples 

0 

-+-Perchlorate in RL WTF Influent 

- 0- Perchlorate in RLWTF Effluent o 

Began operation of ion exchange 
-~columns for perchlorate removal from 

RL WTF effluent on March 26, 2002 
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RLWTF Nitrogen Analyses: 2000-2004 

RADIOACTIVE LIQUID WASTE TREATMENT FACILITY 
Analytical Results for AMMONIA-N JANUARY 2000 to DECEMBER 2004 
Issued Wednesday, June 01, 2005 7:18:13 AM 

Sam I A tp e verages: 
NH3-N TKN N02-N N03-N Sum 
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) Sysname 
4.4 5.2 1.1 2.1 12.8 FINAL50 
4.0 4.7 1.1 2.1 11.9 FINAL50 
4.7 10.0 0.1 6.7 21.5 RAW50 
4.5 --- --- --- --- RAW50 

Sample Minima: 
NH3-N TKN N02-N N03-N Sum 
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) Sysname 
0.2 1.5 0.0 0.0 --- FINAL50 
0.0 0.5 0.0 0.0 --- FINAL50 
0.6 0.0 0.0 0.0 --- RAW50 
0.0 --- --- --- --- RAW50 

Sa I M ' mpe auma: 
NH3-N TKN N02-N N03-N Sum 
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) Sysname 
10.8 15.0 3.6 7.5 --- FINAL50 
24.0 15.0 4.6 11.4 --- FINAL50 
14.0 38.7 2.8 52.1 --- RAW50 
23 .0 --- --- --- --- RAW50 

nitrogen.Syr.xls Page 1 of 1 

Sample Type 
MONTHLYCMP 
WEEKLYCMP 
MONTHLYCMP 
WEEKLYCMP 

Sample Type 
MONTHLYCMP 
WEEKLYCMP 
MONTHLYCMP 
WEEKLYCMP 

Sample Type 
MONTHLYCMP 
WEEKLYCMP 
MONTHLYCMP 
WEEKLYCMP 

jcds 
06101105 
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Radioactive Liquid Waste Treatment Facility 
Ground Water Discharge Plan (DP-1132) 

Figure 1.0. Nitrate+Nitrite (as N) in Mortandad Canyon 
Alluvial Ground Water, 1998-2005 

NM WQCC GW Std=lO.O mg/L 
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Figure 2.0. Fluoride in Mortandad Canyon 
Alluvial Ground Water, 1998-2005 

NM WQCC GW Std=l.6 mg/L 
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Figure 3.0. Perchlorate in Mortandad Canyon 
Alluvial Ground Water, 1999-2005 
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Bil.LRIOIARDSON 
GOVERNOR 

June 30, 2005 

Joni Arends 
107 Cienega St. 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Ground Water Quality Bureau 

Harold Runnels Building 

1190 St Francis Drive, P.O. Box 26110 

Santa Fe, New Mexico 87502-6110 

Telephone (505) 827-2900 

Fax (505) 827-2965 

Fed Ex (87505) 

Santa Fe, New Mexico 87501 

RON CURRY 
SECRETARY 

DERRITH WATCHMAN-MOORE 
DEPUTY SECRETARY 

Re: Discharge Permit Application Proposed for Approval, DP-1132 Los Alamos National 
Laboratory 

Dear Interested Party: 

You are receiving this notice because you expressed interest in the Discharge Permit application 
submitted for the above referenced facility. Notice is hereby given pursuant to 20.6.2.3108.G NMAC of 
the New Mexico Water Quality Control Regulations that a Discharge Permit has been proposed for 
approval for this facility. A description of the proposed treatment and disposal system is enclosed. 

Prior to ruling on any proposed Discharge Permit or its modification, the New Mexico Environment 
Department (NMED) will allow thirty days after the date of publication of this notice in a newspaper of 
general circulation to receive written comments and during which a public hearing may be requested by 
any interested person, including the applicant. Requests for public hearing shall set forth the reasons why 
the hearing should be held. A hearing will be held if NMED determines that there is significant public 
interest. Requests for hearing should be submitted in writing to the Ground Water Quality Bureau at the 
address above. 

You may view the draft permit online at www.nmenv.state.nm.us/gwb/New%20Pages/public notice.htm 
(click on the most recent date for Public Notice 2). To find out the deadline for submitting comments or a 
request for hearing, or to request any other information about this proposed Discharge Permit, please 
contact Chris Vick at 827-0078. 

Sincerely, 

~~IQ.J_~µ_ 
Diana D. Sandoval 
Ground Water Pollution Prevention Section 

Enclosure 

:Oi?q?1. 



BilL RlaIARDSON 
GOVERNOR 

June 30, 2005 

Kathleen Sanchez 
Rt. 5, Box 298 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Ground Water Quality Bureau 

Harold Runnels Building 

1190 St Francis Drive, P.O. Box 26110 

Santa Fe, New Mexico 87502-6110 

Telephone (505) 827-2900 

Fax (505) 827-2965 

Fed Ex (87505) 

Santa Fe New Mexico 87506 

RON CURRY 
SECREfARY 

DERRITHWATCHMAN-MOORE 
DEPUTY SECRETARY 

Re: Discharge Permit Application Proposed for Approval, DP-1132, Los Alamos National 
Laboratory 

Dear Interested Party: 

You are receiving this notice because you expressed interest in the Discharge Permit application 
submitted for the above referenced facility. Notice is hereby given pursuant to 20.6.2.3108.G NMAC of 
the New Mexico Water Quality Control Regulations that a Discharge Permit has been proposed for 
approval for this facility. A description of the proposed treatment and disposal system is enclosed. 

Prior to ruling on any proposed Discharge Permit or its modification, the New Mexico Environment 
Department (NMED) will allow thirty days after the date of publication of this notice in a newspaper of 
general circulation to receive written comments and during which a public hearing may be requested by 
any interested person, including the applicant. Requests for public hearing shall set forth the reasons why 
the hearing should be held. A hearing will be held if NMED determines that there is significant public 
interest. Requests for hearing should be submitted in writing to the Ground Water Quality Bureau at the 
address above. 

You may view the draft permit online at www.nmenv.state.nm.us/gwb/New%20Pages/public notice.htm 
(click on the most recent date for Public Notice 2). To find out the deadline for submitting comments or a 
request for hearing, or to request any other information about this proposed Discharge Permit, please 
contact Chris Vick at 827-0078. 

Sincerely, 

Diana D. Sandoval 
Ground Water Pollution Prevention Section 

Enclosure 

:i7i?q?? 



BllLRICHARDSON 
GOVERNOR 

June 30, 2005 

Peggy Prince 
226 Fiesta Street 

) 
State of New Mexico 

ENVIRONMENT DEPARTMENT 
Ground Water Quality Bureau 

Harold Runnels Building 

1190 St FraJlcis Drive, P.O. Box 26110 

Santa Fe, New Mexico 87502-6110 

Telephone (505) 827-2900 

Fax (505) 827-2965 

Fed Ex (87505) 

Santa Fe New Mexico 87501 

RON CURRY 
SECRETARY 

DERRITHWATCHMAN-MOORE 
DEPUTY SECRETARY 

Re: Discharge Permit Application Proposed for Approval, DP-1132, Los Alamos National 
Laboratory 

Dear Interested Party: 

You are receiving this notice because you expressed interest in the Discharge Permit application 
submitted for the above referenced facility. Notice is hereby given pursuant to 20.6.2.3108.G NMAC of 
the New Mexico Water Quality Control Regulations that a Discharge Permit has been proposed for 
approval for this facility. A description of the proposed treatment and disposal system is enclosed. 

Prior to ruling on any proposed Discharge Permit or its modification, the New Mexico Environment 
Department (NMED) will allow thirty days after the date of publication of this notice in a newspaper of 
general circulation to receive written comments and during which a public hearing may be requested by 
any interested person, including the applicant. Requests for public hearing shall set forth the reasons why 
the hearing should be held. A hearing will be held if NMED determines that there is significant public 
interest. Requests for hearing should be submitted in writing to the Ground Water Quality Bureau at the 
address above. 

You may view the draft permit online at www.nmenv.state.nm.us/gwb/New%20Pages/public notice.htm 
(click on the most recent date for Public Notice 2). To find out the deadline for submitting comments or a 
request for hearing, or to request any other information about this proposed Discharge Permit, please 
contact Chris Vick at 827-0078. 

Sincerely, 

Diana D. Sandoval 
Ground Water Pollution Prevention Section 

Enclosure 

: Oi?q?:.:t 



BilL RICHARDSON 
GOVERNOR 

June 30, 2005 

George Rice 
414 East French Place 
San Antonio Texas 78212 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Ground Water Quality Bureau 

Harold Runnels Building 

1190 St Francis Drive, P.O. Box 26110 

Santa Fe, New Mexico 87502-6110 

Telephone (505) 827-2900 

Fax (505) 827-2965 

Fed Ex (87505) 

RON CURRY 
SECRErARY 

DERRflllWATCHMAN-MOORE 
DEPUTY SECRETARY 

Re: Discharge Permit Application Proposed for Approval, DP-1132, Los Alamos National 
Laboratory 

Dear Interested Party: 

You are receiving this notice because you expressed interest in the Discharge Permit application 
submitted for the above referenced facility. Notice is hereby given pursuant to 20.6.2.3108.G NMAC of 
the New Mexico Water Quality Control Regulations that a Discharge Permit has been proposed for 
approval for this facility. A description of the proposed treatment and disposal system is enclosed. 

Prior to ruling on any proposed Discharge Permit or its modification, the New Mexico Environment 
Department (NMED) will allow thirty days after the date of publication of this notice in a newspaper of 
general circulation to receive written comments and during which a public hearing may be requested by 
any interested person, including the applicant. Requests for public hearing shall set forth the reasons why 
the hearing should be held. A hearing will be held ifNMED determines that there is significant public 
interest. Requests for hearing should be submitted in writing to the Ground Water Quality Bureau at the 
address above. 

You may view the draft permit online at www.nmenv.state.nm.us/gwb/New%20Pages/public notice.htm 
(click on the most recent date for Public Notice 2). To find out the deadline for submitting comments or a 
request for hearing, or to request any other information about this proposed Discharge Permit, please 
contact Chris Vick at 827-0078. 

Sincerely, 

Diana D. Sandoval 
Ground Water Pollution Prevention Section 

Enclosure 

:01?q?4 



BILLIDCHARDSON 
GOVERNOR 

June 30, 2005 

Brian Shields 
Amigos Bravos 
P.O. Box238 
Taos New Mexico 87571 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Ground Water Quality Bureau 
Harold Runnels Building 

1190 St Francis Drive, P.O. Box 26110 

Santa Fe, New Mexico 87502-6110 

Telephone (505) 827-2900 

Fax (505) 827-2965 

Fed Ex (87505) 

RON CURRY 
SECRETARY 

DERRITHWATCHMAN-MOORE 
DEPUTY SECRETARY 

Re: Discharge Permit Application Proposed for Approval, DP-1132, Los Alamos National 
Laboratory 

Dear Interested Party: 

You are receiving this notice because you expressed interest in the Discharge Permit application 
submitted for the above referenced facility. Notice is hereby given pursuant to 20.6.2.3108.G NMAC of 
the New Mexico Water Quality Control Regulations that a Discharge Permit has been proposed for 
approval for this facility. A description of the proposed treatment and disposal system is enclosed. 

Prior to ruling on any proposed Discharge Permit or its modification, the New Mexico Environment 
Department (NMED) will allow thirty days after the date of publication of this notice in a newspaper of 
general circulation to receive written comments and during which a public hearing may be requested by 
any interested person, including the applicant. Requests for public hearing shall set forth the reasons why 
the hearing should be held. A hearing will be held if NMED determines that there is significant public 
interest. Requests for hearing should be submitted in writing to the Ground Water Quality Bureau at the 
address above. 

You may view the draft permit online at www.nmenv.state.nm.us/gwb/New%20Pages/public notice.htm 
(click on the most recent date for Public Notice 2). To find out the deadline for submitting comments or a 
request for hearing, or to request any other information about this proposed Discharge Permit, please 
contact Chris Vick at 827-0078. 

Sincerely, 

Diana D. Sandoval 
Ground Water Pollution Prevention Section 

Enclosure 

: Ol?'R?!=i 
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BllLRIOIARDSON 
GOVERNOR 

June 30, 2005 

Brian Shields 
Amigos Bravos 
P.O. Box238 
Taos New Mexico 87571 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Ground Water Quality Bureau 
Harold Runnels Building 

1190 SL Francis Drive, P.O. Box 26110 

Santa Fe, New Mexico 87502-6110 

TelepJ,one (505) 827-2900 

Fax (505) 827-2965 

Fed Ex (87505) 

RON CURRY 
SECRETARY 

DERRITHWATCHMAN-MOORE 
DEPUTY SECRETARY 

Re: Discharge Permit Application Proposed for Approval, DP-1132, Los Alamos National 
Laboratory 

Dear Interested Party: 

You are receiving this notice because you expressed interest in the Discharge Pennit application 
submitted for the above referenced facility. Notice is hereby given pursuant to 20.6.2.3 108.G NMAC of 
the New Mexico Water Quality Control Regulations that a Discharge Permit has been proposed for 
approval for this facility. A description of the proposed treatment and disposal system is enclosed. 

Prior to ruling on any proposed Discharge Permit or its modification, the New Mexico Environment 
Department (NMED) will allow thirty days after the date of publication of this notice in a newspaper of 
general circulation to receive written comments and during which a public hearing may be requested by 
any interested person, including the applicant. Requests for public hearing shall set forth the reasons why 
the hearing should be held. A hearing will be held if NMED determines that there is significant public 
interest. Requests for hearing should be submitted in writing to the Ground Water Quality Bureau at the 
address above. 

You may view the draft permit online at www.nmenv.state.nm.us/gwb/New%20Paires/public notice.htm 
(click on the most recent date for Public Notice 2). To find out the deadline for submitting comments or a 
request for hearing, or to request any other information about this proposed Discharge Permit, please 
contact Chris Vick at 827-0078. 

Sincerely, 

Diana D. Sandoval 
Ground Water Pollution Prevention Section 

Enclosure 
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BllLRIOIARDSON 
GOVERNOR 

June 30, 2005 

George Rice 
414 East French Place 
San Antonio Texas 78212 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Ground Water Quality Bureau 
Harold Runnels Building 

1190 St Francis Drive, P. 0. Box 26110 

Santa Fe, New Mexico 87502-6110 

Telephone (505) 827-2900 

Fax (505) 827-2965 

Fed Ex (87505) 

RON CURRY 
SECRETARY 

DERRilllWATCHMAN-MOORE 
DEPUTY SECRETARY 

.Re: Discharge Permit Application Proposed for Approval, DP-1132, Los Alamos National 
Laboratory 

Dear Interested Party: 

You are receiving this notice because you expressed interest in the Discharge Permit application 
submitted for the above referenced facility. Notice is hereby given pursuant to 20.6.2.3108.G NMAC of 
the New Mexico Water Quality Control Regulations that a Discharge Permit has been proposed for 

: approval for this facility. A description of the proposed treatment and disposal system is enclosed. 

Prior to ruling on any proposed Discharge Permit or its modification, the New Mexico Environment 
Department (NMED) will allow thirty days after the date of publication of this notice in a newspaper of 
general circulation to receive written comments and during which a public hearing may be requested by 
any interested person, including the applicant. Requests for public hearing shall set forth the reasons why 
the hearing should be held. A hearing will be held if NMED determines that there is significant pul:>Iic 
interest. Requests for hearing should be submitted in writing to the Ground Water Quality Bureau at the 
address above. 

You may view the draft permit online at www.nmenv.state.nm.us/gwb/New%20Pages/public notice.htm 
(click on the most recent date for Public Notice 2). To find out the deadline for submitting comments or a 
request for hearing, or to request any other information about this proposed Discharge Permit, please 
contact Chris Vick at 827-0078. 

Sincerely, 

Diana D. Sandoval 
Ground Water Pollution Prevention Section 

Enclosure 
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BHLRICHARDSON 
GOVERNOR 

June 30, 2005 

Peggy Prince 
226 Fiesta Street 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Ground Water Quality B11reau 
Harold Rumiels Building 

1190 St Fra11cis Drive, P.O. Box 26110 

Santa Fe, New Mexico 87502-6110 

Telep/Jone (505) 827-2900 

Fax (505) 827-2965 

Fed Ex (87505) 

Santa Fe New Mexico 87501 

RON CURRY 
SECRETARY 

DERRITHWATCHMAN-MOORE 
DEPUTY SECRETARY 

Re: Discharge Permit Application Proposed for Approval, DP-1132, Los Alamos National 
Laboratory 

Dear futerested Party: 

You are receiving this notice because you expressed interest in the Discharge Pennit application 
submitted for the above referenced facility. Notice is hereby given pursuant to 20.6.2.3108.G NMAC of 
the New Mexico Water Quality Control Regulations that a Discharge Pennit has been proposed for 
approval for this facility. A description of the proposed treatment and disposal system is enclosed. 

Prior to ruling on any proposed Discharge Pennit or its modification, the New Mexico Environment 
Department (NMED) will allow thirty days after the date of publication of this notice in a newspaper of 
general circulation to receive written comments and during which a public hearing may be requested by 
any interested person, including the applicant. Requests for public hearing shall set forth the reasons why 
the hearing should be held. A hearing will be held ifNMED determines that there is significant public 
interest. Requests for hearing should be submitted in writing to the Ground Water Quality Bureau at the 
address above. 

You may view the draft pennit online at www.nmenv.state.nm.us/gwb/New%20Pages/public notice.htm 
(click on the most recent date for Public Notice 2). To find out the deadline for submitting comments or a 
request for hearing, or to request any other information about this proposed Discharge Pennit, please 
contact Chris Vick at 827-0078. 

Sincerely, 

Diana D. Sandoval 
Ground Water Pollution Prevention Section 

Enclosure 
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BILLRICllARDSON 
GOVERNOR 

June 30, 2005 

Kathleen Sanchez 
Rt. 5, Box 298 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Ground Water Quality Bureau 

Harold Run11els Building 

1190 St Francis Drive, P.O. Box26110 

Santa Fe, New Mexico 87502-6110 

Telep/lone (505) 827-2900 

Fax (505) 827-2965 

Fed Ex (87505) 

Santa Fe New Mexico 87506 

RON CURRY 
SECRETARY 

DERRIIHWATCHMAN-MOORE 
DEPUTY SECRETARY 

Re: Discharge Permit Application Proposed for Approval, DP-1132, Los Alamos National 
Laboratory 

Dear Interested Party: 

You are receiving this notice because you expressed interest in the Discharge Pennit application 
submitted for the above referenced facility. Notice is hereby given pursuant to 20.6.2.3108.G NMAC of 
the New Mexico Water Quality Control Regulations that a Discharge Permit has been proposed for 
approval for this facility. A description of the proposed treatment and disposal system is enclosed. 

Prior to ruling on any proposed Discharge Permit or its modific~tion, the New Mexico Environment 
Department (NMED) will allow thirty days after the date of publication of this notice in a newspaper of 
general circulation to receive writt~n comments and during which a public hearing may be requested by 
any interested person, including the applicant. Requests for public hearing shall set forth the reasons why 
the hearing should be held. A hearing will be held ifNMED determines that there is significant public 
interest. Requests for hearing should be submitted in writing to the Ground Water Quality Bureau at the 
address above. 

You may view the draft permit online at www.nmenv.state.nm.us/gwb/New%20Pages/public notice.htm 
(click on the most recent date for Public Notice 2). To find out the deadline for submitting comments or a 
request for hearing, or to request any other information about this proposed Discharge Pennit, please 
contact Chris Vick at 827-0078. 

Sincerely, 

Diana D. Sandoval 
Ground Water Pollution Prevention Section 

Enclosure 
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BllLRICHARDSON 
GOVERNOR 

June 30, 2005 

Joni Arends 
107 Cienega St. 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Ground Water Quality Bureau 
Harold Runnels Building 

1190 St. Francis Drive, P.O. Box 26110 

Santa Fe, New Mexico 87502-6110 

Telephone (505) 827-2900 

Fax (505) 827-2965 

Fed Ex (87505) 

Santa Fe, New Mexico 87501 

RON CURRY 
SECREI'ARY 

DERRITH WATCHMAN-MOORE 
DEPUTY SECRETARY 

Re: Discharge Permit Application Proposed for Approval, DP-1132 Los Alamos National 
Laboratory 

Dear Interested Party: 

You are receiving this notice because you expressed interest in the Discharge Permit application 
submitted for the above referenced facility. Notice is hereby given pursuant to 20.6.2.3108.G NMAC of 
the New Mexico Water Quality Control Regulations that a Discharge Permit has been proposed for 
approval for this facility. A description of the proposed treatment and disposal system is enclosed. 

Prior to ruling on any proposed Discharge Permit or its modification, the New Mexico Environment 
Department (NMED) will allow thirty days after the date of publication of this notice in a newspaper of 
general circulation to receive written comments and during which a public hearing may be requested by 
any interested person, including the applicant Requests for public hearing shall set forth the reasons why 
the hearing should be held. A hearing will be held if NMED detennines that there is significant public 
interest. Requests for hearing should be submitted in writing to the Ground Water Quality Bureau at the 
address above. 

You may view the draft permit online at www.nmenv.state.nm.us/gwb/New%20Pages/public notice.htm 
(click on the most recent date for Public Notice 2). To find out the deadline for submitting comments or a 
request for hearing, or to request any other information about this proposed Discharge Pennit, please 
contact Chris Vick at 827-0078. 

Sincerely, 

~~IQ.J_~~ 
Diana D. Sandoval 
Ground Water Pollution Prevention Section 

Enclosure 
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Environmental Stewardship Division (ENV-DO) 
Water Quality & Hydrology Group (ENV-WQH) 
P.O. Box 1663, Mail Stop K497 Date: June 29, 2005 
Los Alamos, New Mexico 87545 Refer To: ENV-WQH: 05-121 
(505) 667-7969/FAX: (505) 665-9344 

Mr. Christopher F. Vick 
Ground Water Pollution Prevention Section 
Ground Water Quality Bureau 
New Mexico Environment Department 
P.O. Box 26110 
Santa Fe, New Mexico 87502 

SUBJECT : TA-50 RL WTF ANNUAL REPORT FOR 2004 

Dear Mr. Vick: 

Please find enclosed the following Los Alamos National Laboratory report: RLWTF Annual Report 
for 2004 (LA-UR-05-4395). This report is being provided to your agency as supporting 
documentation for the Laboratory's Ground Water Discharge Plan Application (DP-1132) for the 
Radioactive Liquid Waste Treatment Facility (RL WTF) at Technical Area (TA)-50. 

The RL WTF Annual Report for 2004 contains summary information about flows, concentrations, and 
quantities received and discharged at the three facilities used to treat radioactive liquid wastes (TA-50, 
TA-21, and TA-53). The report also has five appendices that provide additional information about the 
TA-50 RLWTF, including some historical perspectives, unit operations during 2004, and individual 
sample results. 

The report shows that, during calendar year 2004, T A-50 RL WTF effluent: 

• Met all DOE standards set forth in Department of Energy (DOE) Order 5400.5 for radiological 
discharges, and has now done so for 60 consecutive months; 

• Was in compliance with all 21 NPDES water quality parameters, also for 60 consecutive 
months; and 

• Met NM WQCC 3103 ground water standards for fluoride, nitrate, and TDS, and has now met 
these standards for all but two weeks during the last five years. 

The World's Greatest Science Protecting America 

An Equal Opportun ity Employer I Operated by the University of California for DOE!NNSA :OJ?!=i::i? 



Mr. Christopher F. Vick 
ENV-WQH: 05-121 

- 2 - June 29, 2005 

In addition, tritium discharges were less than 1 % of the Derived Concentration Guideline of DOE 
Order 5400.5. 

Please contact me at (505) 667-7969 if you have any questions regarding this report. 

Sincerely, 

\J5d-6~ 
Bob Beers 
Water Quality & Hydrology Group 

BB/lm 

Enclosure: a/s 

Cy: B. Olson, NMED/GWQB, Santa Fe, NM, w/o enc. 
M. Leavitt, NMED/SWQB, Santa Fe, NM, w/enc. 
G. Turner, NNSA/LASO, w/enc., MS A316 
R. Alexander, NWIS-RLW, w/o enc., MS E518 
D. Moss, NWIS-RLW, w/o enc., MS E518 
K. Hargis, ENV-DO, w/o enc., MS J591 
D. Stavert, El\TV-DO, w/o enc., MS J591 
T. George, ENV-DO, w/o enc. , MS J591 
J. Dewart, ENV-ERS, w/o enc., MS J591 
S. Rae, ENV-WQH, w/o enc., MS K497 
ENV-WQH File, w/enc. , MS K497 
IM-5, w/enc., MS A150 
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1. Overview of Facilities and Operations 

1.1 TA-50 RLWTF 

The facility at TA-50 receives and treats radioactive liquid wastes from more than 1000 
generating points at LANL. RL W are sent from generator facilities to T A-50 via an underground 
collection system. This system has about four miles of double-walled collection pipes. Treated 
waters are discharged to the environment through an outfall in Mortandad Canyon. One state 
and two federal agencies monitor the quality of these treated waters. 

Primary structures at the TA-50 RLWTF are Building 50-01, 50-02, 50-66, 50-248, 50-90, and a 
trailer-based evaporator. These structures, with a combined area of approximately 55,000 square 
feet, house process areas, operations support areas, analytical laboratories, and offices (Del 
Signore, 07/19/01). The TA-50 facility has pre-treatment operations for two small waste streams 
from TA-55, a main treatment process with five unit operations, and four unit operations for the 
treatment of secondary wastes. The facility has been designated a Hazard Category 2 nuclear 
facility. 

The TA-50 RLWTF is now 42 years old. Because of its age, and because of changing 
regulations, this facility has undergone significant modifications. The infusion of capital into the 
TA-50 facility for repairs and upgrades has exceeded $15 million since 1997, including projects 
for stack consolidation, repair of tanks and equipment, and the installation of new processes to 
address more stringent discharge standards. Signifi cant additional faci lity modifi cations 
continue at present, including startup of additional underground transfer lines between TA-55 
and TA-50, replacement of vessels and equipment for processing transuranic RLW from TA-55, 
and installation of 300,000 gallons of new influent storage capacity. 

1.2 TA-21 RLWTF 

The facility at TA-21 pre-treats RLW from tritium research at TA-21 using a clarifier and a 
gravity filter. The facility is small (4200 ft2

) and is 38 years old (LANL, 09/30/03, p.B-3). 
Process equipment is smaller than that at the TA-50 RLWTF because volumes are smaller. For 
example, the TA-21 clarifie_r has a capacity of 4,000 gallons, while that at TA-50 can hold 
28,000 gallons. Associated with the facility are an office trailer and a number of above-ground 
and below-grade storage tanks. The TA-21 RLWTF is not categorized as a nuclear facility. 

From 1966 through 2000, effluent from this facility was transferred via underground piping to 
T A-50. In 2000, use of the cross-country was discontinued due to environmental concerns and 
shrinking water volumes. Beginning in 2001, TA-21 waters have been transferred to TA-50 by 
truck. 

Page 5of113 Mav2005 
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1.3 TA-53 RL WTF 

The facility at TA-53 treats RLW from accelerator research at the Los Alamos Neutron Science 
Center through water storage, to allow radioisotope decay, and solar evaporation. The TA-53 
facility started operation in December 1999, and is not categorized as a nuclear facility. 

Water flows by gravity into lift stations adjacent to Experimental Area A and the Lujan center. 
The RLW is pumped from the lift stations through double-walled underground piping to one of 
three 30,000-gallon tanks inside the RLWTF, Building 53-945, at the east end of TA-53. The 
tanks allow decay of radioisotopes generated by operation of the LANSCE accelerator beam, 
most of which have short half-lives. After aging, the RLW is pumped to one of two evaporator 
basins, each with a capacity of 125,000 gallons. 

Tritiated waters are occasionally trucked directly to the TA-53 basins for evaporation. Typically, 
the waters have been treated at the TA-50 RLWTF and meet NPDES, NMED, and DOE 
discharge standards, but fail to meet the voluntary commitment to discharge at 20,000 nanocuries 
per liter (i.e., at 1 % of the DOE limit for tritium). 

Page 6 of 113 May 2005 
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2. TA-50 Operations Summary for 2004 

2.1 Effluent Quality 

Two federal and one state agency monitor the quality of treated waters discharged from the TA-
50 RLWTF into Mortandad Canyon. The United States Environmental Protection Agency 
(USEPA) regulates discharges via NPDES permit number #NM0028355 under the National 
Pollutant Discharge Elimination System (NPDES). The permit stipulates sampling method, 
sampling frequency, and water quality requirements (i.e., discharge limits) for 21 water 
parameters. (EPA, 12/29/00) Additionally, the TA-50 RLWTF effluent must meet the 
guidelines of the United States Department of Energy (DOE) Order 5400.5, "Radiation 
Protection of the Public and the Environment". (DOE, 01/17/93) 

LANL also has voluntary commitments (a) to the New Mexico Environment Department 
(NMED) to meet groundwater standards set by the New Mexico Water Quality Control 
Commission (NMWQCC) for fluoride, nitrate-nitrogen and total dissolved solids (TDS), (b) to 
the NMED to meet the proposed EPA discharge standard for perchlorates, and (c) to the DOE to 
discharge at less than 1 % of the DCG for tritium. 

During calendar year 2004, TA-50 RLWTF effluent: 

• met all DOE standards set forth in Order 5400.5 for radiological discharges, and has now 
done so for five consecutive years; 

• was in compliance with all twenty-one (21) NPDES water quality parameters, also for the 
fifth consecutive year; and 

• met NMED ground water standards for fluoride, nitrate, and TDS, and has now met these 
voluntary standards for all but two weeks of the last five years 1• 

Effluent radiological quality during 2004 is illustrated in Figure 4-1 by plotting the sum-of-ratios 
for each month. The Derived Concentration Guideline, or DCG, set forth in DOE Order 5400.1, 
is that the sum-of-ratios must be less than 1.0. The steadily declining sum-of-ratios primarily 
reflects the operations policy change made in 2003 to process all waters through reverse osmosis. 
The sum was 0.58 at the beginning of 2004, but had declined to 0.17 by the end of the year. 

Effluent quality versus NPDES discharge limits and NMED groundwater standards is 
summarized in Table 2-1. The table lists the 21 EPA parameters and their discharge standards, 
the three NMED parameters and their groundwater standards, and the average concentration of 
each parameter in RLWTF effluent during 2004. 

1 Two weekly composite samples of RL WTF effluent slightly exceeded the groundwater standard for fluoride during 
2003. Sample values of 2.07 mg/Land 1.64 mg/L were obtained, versus the groundwater standard of 1.6 mg/L. 
(Watkins and Worland, March 2004, p. 30.) 
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2.2 Flows and Quantities 
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Sep Oct Nov Dec 

The TA-50 RLWTF received 8,418,000 liters of influent during 2004, and discharged 8,170,000 
liters to Mortandad Canyon (Del Signore, 04/11/05). Influent consisted primarily of water 
brought to the RLWTF via the underground collection system, but included 256,600 liters of 
water transported from generator facilities via truck. No influent was received during 2004 from 
the TA-21 facility. Effluent consisted entirely of permeate solutions from the reverse osmosis 
unit. Whereas distillate from evaporator operations had been discharged to Mortandad Canyon 
in the past, 100% of the distillate generated during 2004 was re-processed through the TUF 
and/or reverse osmosis units. 

The influent brought with it 0.80 curie of radioactivity in 1.53 kilograms of radioactive materials. 
Uranium-238 accounted for nearly all of the radioactive mass, while plutonium and americium 
isotopes accounted for 88% of the radioactivity in the influent. Effluent contained just 0.09 curie 
in less than one gram of radioactive materials. More than 99% of the radioactivity in the effluent 
was due to the presence of tritium, which cannot be removed by RLWTF processes. 

A total of 2,890 kilograms of impurities entered the plant in the form .of suspended solids (187 
kilograms) and dissolved solids (2700 kilograms). A total of 613 kilograms of dissolved solids 
were discharged with effluent into Mortandad Canyon, an 80% reduction. Sodium accounted for 
two-thirds of the dissolved solids in the effluent. 

Page 8 of 113 May 2005 
: Ol?~U..J7 



RLWTF Annual Report/or 2004 

Table 2-1 
TA-50 Effiuent During 2004 Compared to NPDES and NMED Standards 

Regulator Regulated Parameter Units Standard 

NP DES ALUMINUM µg/L 5,000 

NP DES ARSENIC µg/L 368 

NP DES BORON µg/L 5,000 

NP DES CADMIUM µg/L 50 

NP DES COBALT µg/L 1,000 

NPDES COD mg/L 125 

NP DES COPPER µg/L 1,400 

NP DES IRON µg/L Reoort Onlv 

NPDES LEAD µg/L 423 

NPDES MERCURY µg/L 0.77 

NP DES NICKEL µg/L Report Only 

NP DES PERCHLORATE µg/L Report Only 

NPDES RADIUM* pCi/L 30. EO* 

NP DES SELENIUM µg/L 5 

NP DES TOTAL CHROMIUM µg/L 1,300 

NP DES TOXIC ORGANICS** µg/L 1,000 

NP DES TSS mg/L 30 

NP DES VANADIUM µg/L 100 

NP DES ZINC µg/L 4,400 

NP DES pH s.u. 9.0 

NMED FLUORIDE µg/L 1,600 

NMED NITRATE-N mg/L 10 

NMED TDS mg/L 1,000 

FINAL Avg.= Flow-weighted average concentration in effluent. 
* Less than detection limit 

FINAL Avg. 

15 

4 
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0.7 

• 
14 

8 

46 . 
0.03 

• 
• 
• 
5 
• 

139 . 
3 

17 

7.5 

187 

3 

75 

Treating these waters produced solid wastes, which result from removal of solids from the 
influent during water treatment, from the addition of chemicals needed to treat the influent, from 
facility maintenance, and from day-to-day operational activities. During 2004, a total of 44,100 
kilograms of chemical and radioactive wastes were generated by RLWTF activities. Another 
130,600 kilograms of low-level radioactive wastes (contaminated asphalt and soil) resulted from 
construction work for the new influent pump house and storage tanks. 
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Table 2-2 
Flow Summary for the TA-50 RLWTF During 2004 

TA-21 
Date Influent* Transfer Discharqed 

Jan-04 0.627 0 0.654 
Feb-04 0.558 0 0.504 
Mar-04 0.957 0 0.800 
Apr-04 0.835 0 0.945 

Mav-04 0.895 0 0.894 
Jun-04 0.865 0 0.806 

Jul-04 0.761 0 0.663 
Auq-04 0.638 0 0.738 
Sep-04 0.559 0 0.513 

Oct-04 0.608 0 0.514 

Nov-04 0.53 0 0.489 

Dec-04 0.677 0 0.65 

Total 8.418 0 8.170 

*All figures reported in megaliters. 

2.3 Facility and Process Modifications 

Although construction for a major facility and process modification started, and planning was 
laid for modifications, no significant facility modifications or process modifications were 
completed during 2004. 

Construction got underway for the new pump house and influent storage facility. This 
construction, in fact, generated a one-time, very large volume of solid low-level radioactive 
wastes as mentioned in Section 2.2 above. Design and project planning started for a number of 
facility modifications that will occur over the next 2-3 years, including a replacement storage 
tank for caustic wastes from TA-55 and activation of a new set of underground transfer piping 
between TA-55 and TA-50. 
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3. Radiological Nature of the CY 2003 TA-50 RLWTF Waters 

3.1 Radionuclides Detected 

The influent wastewater to the T A-50 RL WTF is radioactive due to the presence of radionuclides 
that emit alpha and beta particles, gamma rays and neutrons. RLWTF influent and effluent 
samples are analyzed for thirty-eight (38) such radionuclides which, from past experience, are 
probable in LANL radioactive liquid wastes . Fifteen (15) of these radionuclides were detected in 
the RLWTF influent and eleven (11) were detected at very low activities in the RLWTF effluent 
during 2004. Table 3-2, shown on the next page, summarizes the radionuclides for which 
analyses are performed and also which radionuclides were detected in the RLWTF influent and 
effl uent. 

3.2 Radionuclide Removal 

Table 3-1 shows the mass of the nine alpha-emitting radionuclides analyzed for in the RLWTF 
influent and effluent from the RLWTF in 2004. The table indicates that uranium-238 comprises 
98% of the mass of these radionuclides in RL WTF influent, and shows that the treatment 
processes removed 99.90% of the mass of these alpha emitters from the wastewater stream (1530 
grams in, 1.6 grams out). 
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Table 3-1 
l\tlass of Alpha Emitting Radionuclides in RL WTF 

Influent and Effluent During 2004 

Alpha Particle Mass in Influent Mass in Effluent 
Emitting Radionuclide (grams) (arams) 

Am-241 102 E-3 3.9 E-6 

No-237 * * 
Ra-226 142 E-6 * 

Pu-238 10.1 E-3 1.0 E-6 

Pu-239 3.4 EO 179 E-6 

Th-232 21.6 EO 1.3 EO 

U-234 559 E-3 824 E-6 

U-235 4.4 EO 1.7 E-3 

U-238 1.5 E3 271 E-3 

Totals 1.5 E3 1.57 EO 
* Less than Detection Limit 
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Table 3-2 
Radionuclide Analyses of the RL WTF Influent and Effiuent in CY 2004 

Radionuclides Analyzed for in 
the RLWTF Influent and 

Effluent 

Alpha Particle Emitters 

Am-241 

Np-237 

Ra-226 

Pu-238 

Pu-239 

U-234 

U-235 

U-238 

Th-232 

Beta Particle Emitters 

As-74 

Ba-133 

Be-7 

Ce-141 

Co-56,Co-57, Co-58 and Co-60 

Cs-134 

Cs-137 

Eu-152 

H-3 

1-133, Mn-52 and Mn-54 

Na-22 

Ra-228 

Rb-83 

Rb-84 

Sc-46, Sc-48 and Se-75 

Sn-113 

Sr-85 

Sr-89 

Sr-90 

V-48 

Y-88 

Zn-65 

38 Total 
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Removal of alpha radioactivity is even higher than removal of the mass of alpha-emitting 
particles, however. As shown in Table 3-3, the treatment process at the RL WTF removed 
99.994% of the radioactivity of the alpha emitters from the wastewater stream (0.74 curie in, 47 
microcuries out). 

Date 

Jan-04 

Feb-04 
Mar-04 
Apr-04 

May-04 

Jun-04 

Jul-04 

Auo-04 
Sep-04 

Oct-04 
Nov-04 

Dec-04 

Total 

Table 3-3 
Removal of Alpha Radioactivity 

From RL WTF Influent During 2004 

Raw (Ci) Final (Ci) Removal Factor 
1 OOX(INF - EFF)/INF 

37.2 E-3 2.3 E-6 99.994 

64.5 E-3 3.6 E-6 99.994 
141.2 E-3 3.3 E-6 99.998 

67.7 E-3 2.9 E-6 99.996 
62.2 E-3 10.7 E-6 99.983 
62.5 E-3 5. E-6 99.992 
153.8 E-3 1.6 E-6 99.999 

14.2 E-3 3. E-6 99.979 
10.8 E-3 3.7 E-6 99.966 

9.7 E-3 3.2 E-6 99.967 

10.5 E-3 4.4 E-6 99.958 

102.3 E-3 3.6 E-6 99.996 

737 E-3 47.3 E-6 99.994 

Volume of Flow: Influent= 8,417,800 liters Final= 8,169,700 liters 

Removal of the two beta-emitting radioactivity was less remarkable. About 97% of the mass and 
radioactivity of cesium-137 was removed (0.003 curie in, 85 microcuries out). With a valence 
state of+ 1, cesium is soluble in water and, as such, is largely removed only by the reverse 
osmosis unit. Tritium is the other beta emitter detected in RLWTF waters during 2004. Tritium 
is present as water, and the RLWTF is not equipped to treat or remove tritium. Hence, the 
quantities entering and leaving the plant are the same (0.087 curie). 

Although treatment for and removal of beta-emitting radioisotopes is not as effective as for 
alpha-emitting radioisotopes, the quantities encountered are much smaller. This is illustrated in 
Table 3-4, which summarizes radioactivity (curies) into and out of the RLWTF for 2004. 
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ALPHA 
Am-241 
As-74 
BETA 
Be-7 
Ce-141 
Co-56 
Co-57 
Co-58 
Co-60 
Cs-134 
Cs-137 
Eu-152 
1-133 
Mn-52 
Mn-54 
Na-22 
Np-237 
Pu-238 
Pu-239 
Ra-226 
Ra-228 
Rb-83 
Rb-84 
Sc-46 
Sc-48 
Se-75 
Sn-113 
Sr-85 
Sr-89 
Sr-90 
TRITIUM 
Th-232 
U-234 
U-235 
U-238 
V-48 
Y-88 
Zn-65 

Table 3-4 
TA-50 RLWTF Radionuclide Summary For 2004 

RAW Number FINAL 
Avg Maximum Minimum Of Total Avg Maximum 

(nCi/L) (nCi/L) (nCl/L) Samples (Ci) (pCl/L) (pCi/L) 
79. EO 190. EO 12. EO 12 665. E-3 2.3 EO 8.7 EO 
40. EO 96. EO 3.1 EO 12 336.7 E-3 1.6 EO 5.4 EO 

0 . . 12 0 0 . 
39.7 E-3 630. E-3 630. E-3 12 333.9 E-6 1.1 EO 18. EO 

0 . . 12 0 0 . 
0 . . 12 0 0 . 
0 . . 12 0 0 . 
0 . . 12 0 0 . 
0 . . 12 0 0 . 
0 . . 12 0 0 . 
0 . . 12 0 0 . 

340.3 E-3 900. E-3 130. E-3 12 2.9 E-3 10.4 EO 19. EO 
0 . . 12 0 0 . 
0 . . ' 12 0 0 . 
0 . . 12 0 0 . 
0 . . 12 0 0 . 
0 . . 12 0 0 . 
0 . . 12 0 0 . 

19.7 EO 59. EO 3.8 EO 12 165.6 E-3 2.2 EO 4.5 EO 
24.1 EO 83. EO 5.8 EO 12 202.9 E-3 1.4 EO 2.3 EO 

14.5 E-3 230. E-3 230. E-3 12 121 .9 E-6 0 . 
0 . . 12 0 0 . 

27.7 E-3 260. E-3 260. E-3 12 232.8 E-6 700.7 E-3 6.4 EO 
29.8 E-3 280. E-3 280. E-3 12 250.7 E-6 0 . 

0 . . 12 0 0 . 
0 . . 12 0 0 . 
0 . . 12 0 0 . 
0 . . 12 0 0 . 

50.7 E-3 190. E-3 50. E-3 12 427.2 E-6 0 . 
48.5 E-3 380. E-3 28. E-3 12 408.3 E-6 0 . 
5.6 E-3 56. E-3 56. E-3 12 46.7 E-6 0 . 

0 0 10.6 E3 19.E3 
270. E-6 910. E-6 16. E-6 12 2.3 E-6 17.3 E-3 80. E-3 

382.9 E-3 2.1 EO 23. E-3 12 3.2 E-3 623.6 E-3 5.1 EO 
1.1 E-3 3.2 E-3 80. E-6 12 9. E-6 448.3 E-6 3.9 E-3 

58.4 E-3 186. E-3 4.6 E-3 12 491 .7 E-6 11 .2 E-3 80. E-3 
0 . . 12 0 0 . 
0 . . 12 0 0 . 
0 . . 12 0 289.1 E-3 3.2 EO 

Volume of Flow: Influent= 8,417,800 liters Final= 8, 169,700 liters 
* Less than Detection Limit 

Minimum 
(pCi/L) 
4.7 EO 

640. E-3 . 
18. EO . . . . . . . 
5. EO . . . . . . 

1.3 EO 
870. E-3 . . 

6.4 EO . . . . . . . . 
4.3 E3 

50. E-3 
4.EO 

2.7 E-3 
80. E-3 . . 
3.2 EO 
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Number 
Of 

Samples 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

Total 
(Ci) 

19. E-6 
13.4 E-6 

0 
9.1 E-6 

0 
0 
0 
0 
0 
0 
0 

84.6 E-6 
0 
0 
0 
0 
0 
0 

17.7 E-6 
11.1 E-6 

0 
0 

5.7 E-6 
0 
0 
0 
0 
0 
0 
0 
0 

86.5 E-3 
141 .5 E-9 

5.1 E-6 
3.7 E-9 

91 .1 E-9 
0 
0 

2.4 E-6 
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3.3 Regulatory Performance 

In 1990 DOE issued Order 5400.5, Radiation Protection of the Public and the Environment, 
which established revised guidelines for the effluent waters from DOE facilities. The Order 
identifies Derived Concentration Guidelines (DCGs) for all radionuclides discharged from DOE 
facilities. The concentration of each radionuclide divided by its particular DCG value results in a 
ratio. For waters containing more than one radionuclide, a ratio is to be found for each 
radionuclide, and these ratios are to be summed. To be in compliance with Order 5400.5, the 
sum of the ratios cannot exceed 1.0. 

Compliance with Order 5400.5 insures that the yearly dose will be less than 100 millirem to a 
person drinking two liters of water (i.e., effluent) per day. The millirem is a unit for measuring 
the biological effects of radiation on the human body. For comparison to the 100 millirem 
standard, the average annual radiation dose received by a member of the general population in 
the United Sates is about 360 millirem, from both natural (296 mrem) and man-made (65 mrem) 
radiation sources. 

Table 3-5 provides flow-weighted sum-of-the-ratios for individual isotopes, and shows that the 
average for all of 2004 was 0.165. Figure 2-1 also demonstrated that RLWTF effluent was in 
compliance with DOE Order 5400.5 during 2004. Note that the isotopes Pu-238 and Pu-239 
account for more than 90% of the sum of the ratios in the RL WTF effluent during 2004. 

3.4 Graphs of Radiological Data 

Following Table 3-5 are a series of figures that illustrate significant information about the 
radiological nature of the TA-50 RLWTF influent and effluent during 2004. 

Figures 3-1, 3-2, and 3-3 chart average concentrations in RLWTF influent and effluent for each 
month of 2004 for the three major radionuclides of concern: Pu-238, Pu-239, and Am-241. It is 
important to note that the ordinate of the upper graphs are scaled in nanocuries per liter while the 
lower graphs are scaled in picocuries per liter, a factor of 1,000 times different. The graphs show 
that the decontamination factor for each of these radioisotopes is four orders of magnitude (i.e., 
10,000) or more, and that effluent concentrations are well within the Derived Concentration 
Guidleines set forth in DOE Order 5400.5. Effluent concentrations for any of the three typically 
were less than 10% DCG. 

Figure 3-4 charts average concentrations by month, in picocuries per liter, of tritium and gross 
alpha in RLWTF effluent during 2004. While more than 90% of gross alpha is attributable to the 
radionuclides Pu-238, Pu-239, and Am-241, the graph in Figure 3-4 does not seem to represent 
the sum of the lower graphs in Figures 3-1, 3-2, and 3-3. The reason for this is that the analytical 
procedure for gross alpha is not as accurate as that for the individual radionuclides. The lower 
chart shows that tritium concentrations in RLWTF effluent were less than 10% of the Guideline 
in DOE Order 5400.5 every month of the year. 
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Table 3-5 
TA-SO RLWTF Effluent Compared With DOE Order 5400.S 

Mean DCG 
Radioactive Concentration 5400.5 Percent 

Isotopes (picoCi/L) (picoCi/L) of DCG 

Am-241 1.6 EO 30 5.5 

As-74 * 40,000 * 

Be-7 * 1,000,000 * 

Ce-141 * 50,000 * 

Co-56 * 10,000 * 

Co-57 * 100,000 * 

Co-58 * 40,000 * 

Co-60 * 5,000 * 

Cs-134 * 2,000 * 

Cs-137 10.4 EO 3,000 0.4 

Eu-152 * 20,000 . 
1-133 • 10,000 . 
Mn-52 * 20,000 • 
Mn-54 * 50,000 . 
Na-22 • 10,000 • 

Np-237 * 30 • 
Pu-238 2.2 EO 40 5.4 

Pu-239 1.4 EO 30 4.5 

Ra-226 • 100 • 
Ra-228 • 100 • 
Rb-83 700.7 E-3 20,000 4. E-3 

Rb-84 . 10,000 . 
Sc-46 • 20,000 • 
Sc-48 * 20,000 • 
Se-75 * 20,000 . 

Sn-113 • 50,000 • 
Sr-85 • 70,000 . 
Sr-89 . 20,000 . 
Sr-90 • 1,000 . 

TRITIUM 10.6 E3 2,000,000 0.5 

Th-232 17.3 E-3 50 0.03 

U-234 623.6 E-3 500 0.1 

U-235 448.3 E-6 600 7 E-5 

U-238 11.2 E-3 600 2 E-4 

V-48 . 30,000 • 
Y-88 • 30,000 . 

Zn-65 289.1 E-3 9,000 3 E-3 

Sum of Ratios = 0.165 
* Less than Detection Limit 
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Figure 3-1 
Pu-238 in RL WTF Influent and Effiuent During 2004 
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Figure 3-2 
Pu-239 in RL WTF Influent and Effiuent During 2004 
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Figure 3-3 
Am-241 in RL WTF Influent and Effiuent During 2004 
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Figure 3-4 
Tritium and Gross Alpha Activity in RL WTF Effiuent During 2004 
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4. Non-Radiological Nature of the CY 2003 TA-50 RLWTF Waters 

4.1 Minerals Detected 

RLWTF influent samples are analyzed for 42 water quality parameters; effluent samples are 
analyzed for the same 42 parameters and for total toxic organic . (Non-radiological parameters 
are also referred to as "minerals''.). Samples are also analyzed for volatile and semi-volatile 
organic compounds, which are discussed in Section 4.5. 

These non-radiological analyses can be aggregated into five categories: 

(a) eight traditional water quality measures - chemical oxygen demand, conductivity, hardness, 
pH, total dissolved solids, total suspended solids, and two measurements for alkalinity. 

(b) a total of 25 cation (metals) measurements, including total cations. 
(c) five anions: chloride, fluoride, cyanide, sulfate, and perchlorate 
(d) four nitrogen measurements - nitrogen as ni trates, nitrogen as ammonia, nitrogen as nitrites, 

and total Kjedahl nitrogen 
(e) total toxic organics (effluent only) 

All 42 non-radiological parameters were detected in the RLWTF influent, but only 33 were 
detected in the R~ WTF effluent during 2004. 

4.2 Rentoval uf Inorganic Chemicals 

Table 4.3 provides a summary of mineral concentrations and quantities received by (influent) 
and discharged from (effluent) the RLWTF during 2004. The information shows that 2,890 
kilograms of contaminants entered the facility in the form of suspended soli ds (190 kilograms) 
and dissolved solids (2700 kilograms). 

In treating the influent, RLWTF personnel added lime (an estimated 1,800 kilograms) at the 
clarifier to soften the water, ferric sulfate at the clarifier to precipitate radionuclides, and 
potassium permanganate at the neutralization chamber to adjust pH. Small amounts of other 
chemicals, including sodium hydroxide and hydrochloric acid were used to clean the TUF and 
RO membranes. In total, the sum of non-radiological chemicals added during and as part of 
treatment operations approximated the quantity of non-radiological chemicals and minerals that 
entered the RLWTF with the influent. 

As shown in the final column of Table 4-1, the total amount of chemicals leaving the facility 
with the effluent is 613 kilograms, the sum of total dissolved solids and total suspended solids, or 
about 10% of the total quantity entering as influent or added to treatment processes. The 
remainder left the facility as solid wastes, which are discussed in Section 5. 
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Table 4-1 
TA-50 RLWTF Mineral Summary For 2004 

RAW Maxi Mini No. Total In FINAL Maxi 
Average mum mum Samo. CK!l) Avera11e mum 

ALKALINITY-MO** 123.3 EO 419. EO 36. EO 12 1. E3 91 .1 EO 159. EO 
ALKALINITY-P** 48.7 EO 267. EO 209. EO 12 410. EO . . 
ALUMINUM 643.7 E-3 1.8 EO 120. E-3 12 5.4 EO 14.9 E-3 30. E-3 
AMMONIA-N 6. EO 10. EO 560. E-3 12 50.6 EO 4.8 EO 10.7 EO 
ARSENIC 1.5 E-3 14. E-3 14. E-3 12 12.5 E-3 3.8 E-3 35. E-3 
BARIUM 33.3 E-3 46. E-3 14. E-3 12 280.6 E-3 . . 
BERYLLIUM 1.7 E-3 5. E-3 2. E-3 12 14.7 E-3 . . 
BORON 86.5 E-3 200. E-3 34. E-3 12 728.4 E-3 137.5 E-3 380. E-3 
CADMIUM 4.2 E-3 6. E-3 3. E-3 12 35.2 E-3 714. E-6 4. E-3 
CALCIUM 9.3 EO 17. EO 5.EO 12 78.1 EO 1.2 EO 4. EO 
CHLORIDE 38.1 EO 130. EO 3.8 EO 12 320.9 EO 6.9 EO 11 . EO 
COBALT 909.5 E-6 5. E-3 1. E-3 12 7.7 E-3 . . 
COD 136.8 EO 213. EO 32. EO 12 1.2 E3 14.4 EO 57. EO 
CONDUCTIVITY .. 588.3 EO 1.3 E3 130. EO 12 5. E3 250.8 EO 383. EO 
COPPER 481.9 E-3 1.3 EO 210. E-3 12 4.1 EO 7.7 E-3 20. E-3 
CYANIDE 2.7 E-3 10. E-3 2. E-3 12 22.6 E-3 1.8 E-3 7. E-3 
FLUORIDE 1.2 EO 4. EO 220. E-3 12 10.5 EO 186.7 E-3 350. E-3 
HARDNESS** 34. EO 57.3 EO 19.9 EO 12 286.2 EO 3.2 EO 10.8 EO 
IRON 2.5 EO 5.2 EO 620. E-3 12 20.6 EO 45.9 E-3 80. E-3 
LEAD 1.9 E-3 30. E-3 30. E-3 1 15.9 E-3 . . 
MAGNESIUM 2.6 EO 3.6 EO 1.4 EO 12 22.2 EO 60.9 E-3 220. E-3 
MERCURY 2.9 E-3 6.1 E-3 310. E-6 12 24.2 E-3 25.4 E-6 200. E-6 
NICKEL 76.9 E-3 340. E-3 8. E-3 12 647. E-3 . . 
NITRATE-N 9.7 EO 34.3 EO 450. E-3 12 81.5 EO 3.EO 7.2 EO 
NITRITE-N 774. E-3 2.8 EO 140. E-3 12 6.5 EO 1.5 EO 2.8 EO 
PERCHLORATE 140.1 E-3 530. E-3 9. E-3 10 1.2 EO . . 
PHOSPHORUS 2.9 EO 8.5 EO 390. E-3 12 24. EO 11 .7 E-3 140. E-3 
POTASSIUM 5.4 EO 26. EO 200. E-3 12 45.3 EO 1.1 EO 4. EO 
SELENIUM 11 .5 E-3 60. E-3 1.5 E-3 12 96.5 E-3 4.9 E-3 50. E-3 
SILICON 21 .4 EO 31 . EO 6. EO 12 180.4 EO 1.6 EO 4. EO 
SILVER 9.7 E-3 50. E-3 1. E-3 12 82.1 E-3 . . 
SODIUM 75.3 EO 178. EO 13. EO 12 634.2 EO 47.7 EO 73. EO 
SULFATE 27.2 EO 164. EO 3.4 EO 12 229.3 EO 7.4 EO 13.5 EO 
TDS 318.7EO 678. EO 152. EO 12 2.7 E3 75.1 EO 200. EO 
TKN 7.4 EO 13. EO 1.2 EO 12 62.3 EO 3.6 EO 6.7 EO 
TOTAL CATIONS** 5.1 EO 10.2 EO 1.3 EO 12 42.6 EO 2.5 EO 4. EO 
TOTAL CHROMIUM 103.7 E-3 650. E-3 8. E-3 12 873.3 E-3 . . 
TOXIC ORGANICS .. n.m. n.m n.m. n.m n.m. 138.6 EO 2.2 E3 
TSS 22.3 EO 61 . EO 4.4 EO 12 187.4 EO . . 
URANIUM 174. E-3 552. E-3 13.9 E-3 12 1.5 EO 28.7 E-6 240. E-6 
VANADIUM 9.4 E-3 20. E-3 10. E-3 12 79.5 E-3 2.6 E-3 10. E-3 
ZINC 130.8 E-3 200. E-3 50. E-3 12 1.1 EO 17.1 E-3 160. E-3 
pH 7.4 EO 11 .2 EO 4.7 EO 12 ---- 7.5 EO 8.4 EO 

Volume of Flow: Influent = 8,417,800 liters Final= 8,169,700 liters 

Units: All figures in mg/L except: Alkalinities and hardness as mg CaC03/1; Conductivity as uS/cm; 
Total Cations as meQ/l ; and Toxic Oroanics as uQ/I. 

• Less than Detection Limit n.m.: Not measured 
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Mini No. 
mum Samp. 

64.5 EO 12 . 12 
6. E-3 12 
2.1 EO 12 

35. E-3 12 . 12 . 12 
40. E-3 12 

4. E-3 12 
140. E-3 12 

2.7 EO 12 . 12 
9. EO 12 

168. EO 12 
5. E-3 12 
2. E-3 12 

100. E-3 12 
390.8 E-3 12 

9. E-3 12 . 12 
10. E-3 12 
20. E-6 12 . 12 
50. E-3 12 

670. E-3 12 . 10 
30. E-3 12 

100. E-3 12 
430. E-6 12 

1.3 EO 12 . 12 
29. EO 12 
4.6 EO 12 

140. EO 12 
1.5 EO 12 
1.8 EO 12 . 12 
1.1 EO 12 . 12 

180. E-6 12 
9. E-3 12 

40. E-3 12 
7.2 EO 12 

Total Out 
(Kg) 

744. EO . 
121.7E-3 

39.1 EO 
31 .3 E-3 . 

. 
1.1 EO 

5.8 E-3 
9.7 EO 

56.4 EO . 
117.7 EO 

2. E3 
63.2 E-3 
14.4 E-3 

1.5 EO 
26.4 EO 

374.6 E-3 . 
497.9 E-3 
207.7 E-6 . 

24.6 EO 
12.1 EO . 
96. E-3 
9.2 EO 

40.2 E-3 
13.2 EO . 

389.5 EO 
60.6 EO 

613.2 EO 
29.5 EO 
20.7 EO . 

1.1 E3 . 
234.4 E-6 

21.4 E-3 
139.8 E,3 

·---
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Eight rnorgani chemi al compn e almost all of the chemical m the effluent that is discharged 
into Mortandad Canyon. These are summarized in Table 4-2, along with percent removed from 
the RL WTF influent. 

Table 4-2 
Mass of Major Inorganic Minerals in RL WTF 

Influent and Effluent During 2004 

Mass in Mass in Percent 
Mineral Influent Effluent Removed 

Kgs) (Kgs) 
Sodium 634 390 38 
Chloride 321 56 83 
Sulfate 229 61 73 
Silicon 180 13 93 
Nitrate-Nitroqen 82 25 70 
Calcium 78 10 87 
Ammonia-Nitrogen 51 40 22 
Potassium 45 9 80 
Subtotal, Major Minerals 1,620 604 63 

Total Solids* 2,890 613 79 
*Total Dissolved Solids+ Total Suspended Solids 

4.3 Regulatory Performance 

Twenty-one (21) parameters in the effluent from the RL\VTF are regulateJ by the National 
oli tum Dis ... hargc Elimmai:ion Syst min complianc.., with the fed~ial Ciean Wate1 A..,c tE , , 

12/29/00). LANL also has a voluntary commitment with the New Mexico Environment 
Deparlment to not discharge effluent from the TA-50 RLWTF that exceeds groundwater 
standards set by the New Mexico Water Quality Control Commission (NMED, 04/20/05) for 
three water quality parameters: fluoride, nitrate-nitrogen and total dissolved solids. Table 4-3 
identifies these 24 discharge parameters and indicates the frequency of sampling required for 
each parameter; Table 4-4 identifies the regulatory limits for these parameters. 

During calendar year 2004, TA-50 RL WTF effluent, for the fifth consecutive year, was in 
compliance with all twenty-one (21) NPDES water quality parameters. TA-50 effluent also met 
NMED ground water standards for fluoride, nitrate, and TDS every month of the year, and has 
now met these voluntary standards for 258 of the last 260 weeks2

• 

2 Two weekly composite samples of RL WTF effluent slightly exceeded the groundwater standard for fluoride 
during 2003. Sample values of 2.07 mg/Land 1.64 mg/L were obtained, versus the groundwater standard of 1.6 
mg/L. (Watkins and Worland, March 2004, p. 30.) 
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Table 4-3 
NPDES and NMED Discharge Parameters and Required Sampling Frequencies 

NPDES NMED 
(21 parameters) (3 parameters) 

pH1 
Aluminum3 

Arsenic3 

Boron3 

Cadmium1 

Chromium1 

Cobalt3 

Copper1 

Iron 1 

Lead 1 

Mercury1 

Nickei2 

Perchlorate3 

Radium-226 + 
Radium-2283 

l weekly grab sample 
2 monthly grab sample 
3 yearly grab sample 

4.4 Graphs of Non-Radiological Data 

Seleniumj Fluoride~ 

Zinc 1 Nitrate Nitrogen5 

Chemical Oxygen Total Dissolved 
Demand1 Solids5 

Total Suspended Solids1 

Total Toxic Organics2 

Tritium (accelerator 
produced)3 

Flow4 

~ continuous record 
5 weekly composite sample 

The following series of graphs highlight significant information about non-radiological 
components of the TA-50 RL WTF influent and effluent. Some of the minerals are of regulatory 
concern . Mercury, for example, has an extremely low NPDES discharge limit of 0.77 
microgram per liter. Some of the minerals present processing challenges; silicon and calcium, 
for example, can precipitate and plug process piping and pumps. Others have been selected 
because they are among the major inorganic minerals present in waters discharged to Mortandad 
Canyon. Each graph plots mineral concentration in RLWTF influent and effluent by month 
during 2004. 

Figure 4-1 shows total dissolved solids and total suspended solids in RLWTF influent and 
effluent during 2004. these two parameters provide important general information about water 
purity since they represent the sum of all contaminants present. Both parameters also have 
regulatory discharge limits - 1000 mg/L for TDS and 30 mg/L for TSS. In the RLWTF 
treatment process, the gravity filter and ultrafilter remove essentially all suspended solids. 
Reverse osmosis removes varying percentages of dissolved solids, depending upon particle mass 
and size. 

Figure 4-2 illustrates chemical oxygen demand and ammonia concentrations. COD is a 
conventional measure of water quality used universally to assess water treatment; it has an 
NPDES discharge limit of 125 mg/L. During 2004, in fact, a spike in influent COD caused 
extensive recycling and re-treatment of waters during a two-week period in July. Ammonia is a 
processing concern because of waste acceptance criteria on evaporator bottoms sent to Bear 
Creek, TN for solidification. 
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Table 4-4 
Discharge Limits for NPDES and NMED Parameters in RL WTF Effluent 

NPDES Parameters Monthly Daily 
Units Average Max 

Flow ---- Report Report 
pH s.u. 6 - 9 SU 6 - 9 SU 

Chemical Oxygen Demand mg/L 125 125 
Total Suspended Solids mg/L 30 45 
Total Cadmium ug/L 50 50 
Total Chromium ug/L 1,340 2,680 
Total Copper ug/L 1,393 1,393 
Total Iron ---- Report Report 
Total Lead µg/L 423 524 
Total Mercury u12:/L 0.77 0.77 
Total Zinc ug/L 4,370 8,750 
Total Toxic Organics ug/L 1,000 1,000 
Total Arsenic ug/L 368 368 
Total Aluminum ug/L 5,000 5,000 
Total Boron ug/L 5,000 5,000 
Total Cabal t µg/L 1,000 1,000 
Total Selenium µg/L 5 5 - ·- ·-

i T oral Vanadium i µg1L iOO I iOO j 
I 

Radium 226 +Radium 228 pCi/L 30 30 
Tritium (acceleratof produced) pCi/L 20,000 20,000 

~ T0al Nickel i Report Report i 
I Perchlo1ate I Report Report i 
I 

~'MED Parameters ...... ' I 
Fluoride 

' Nitrate-nitrogen iO 

Total Dissolved Solids 1,000 

Figure 4-3 charts concentrations for mercury and perchlorates, the two chemicals with the most 
restrictive discharge limits. The NPDES limit for mercury is just 0.77 µg/L (i.e., less than one 
part per billion). Perchlorate has a voluntary discharge limit of just four parts per billion, for 
which ion exchange treatment columns were installed in 2002. No perchlorate has been detected 
in effluent since the ion exchange columns were installed. 
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Figure 4-4 shows zinc and fluoride concentrations for 2004. Zinc remains on the list of minerals 
of concern because zinc discharges were the last NPDES violations experienced at the RLWTF, 
back in 1999. Fluoride has an NMED discharge limit of just 1.6 mg/L. 

Figure 4-5 illustrates concentrations for two other parameters of regulatory concern, nitrates and 
cadmium. The NMED limit for nitrogen as nitrate, 10 mg/L, led to the installation of nitrate 
treatment equipment for a short while in 1999 and 2000. The equipment was retired when it was 
learned that administrative control of small-volume, high-concentration nitrate waste solutions 
was more cost effective than treatment. Cadmium is another contaminant with a restrictive 
discharge limit, 50 µg/L. 

Figure 4-6 charts concentrations for two minerals of processing concern, calcium and silicon. 
These presented significant problems and downtime when the membrane processes were first 
installed. 

Finally, Figure 4-7 shows influent and effluent concentrations sodium and chloride. As shown in 
Table 4-4, sodium is the chief constituent in waters discharged into Mortandad Canyon, and 
chloride is one of the major contaminants present in RLWTF influent. Both are soluble, and 
hence are not removed prior to treatment by reverse osmosis. 
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Figure 4-2 
Chemical Oxygen Demand and Nitrogen as Ammonia 

in RLWTF Waters During 2004 
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Figure 4-4 
Zinc and Fluoride in RLWTF Waters During 2004 
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--- --Figure4-5-
Cadmium and Nitrogen as Nitrates ilrRLWTF Waters During 2 
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Figure 4-6 
Silicon and Calcium in RL WTF Waters During 2004 
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4.5 Organic Chemicals 

Volatile organic chemicals (VOC) and semi-volatile organic chemicals (SVOC) are also 
analyzed for in the TA-50 RLWTF influent wastewaters, treated effluent waters and in the 
chemical sludge produced by the clarification process. A grab sample of influent water is 
analyzed for VOC and SVOC on a weekly basis. A monthly grab sample of effluent water is 
analyzed for VOC and SVOC. Additionally, individual batches of sludge are also analyzed for 
voe and svoe. These analyses are performed according to EPA approved methods 624 for 
voe, and 625A and 625B for SVOC by an external EPA certified laboratory. 

Table 4-5 summarizes the VOC detected in the RLWTF effluent during CY 2004 and the 
concentration range of these chemicals. The "months" column in Table 4-5 indicates the number 
of monthly samples in which a particular chemical was detected. For example, the voe 
chemical, chlorofonn, was detected in very small concentrations in two of the twelve monthly 
effluent samples. No SVOC were detected in effluent. 

Tables 4-6 and 4-7 show the voe and SVOC, respectively, detected in the RLWTF influent and 
the number of weeks in which that chemical was detected during CY 2004. More infonnation 
pertaining to VOC and SVOC in the RLWTF influent is given in Appendix F. 

Table 4-5 
VOC Detected in Monthly Samples of 2004 RLWTF Effiuent 

voe Low High 
(Method 624) Months (uq/L) (uq/L) 

Chloroform 2 1.1 EO 2.2 E3 

Methylene Chloride 1 26.EO 26.EO 

Toluene 2 1.1 EO 1.5 EO 
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'./OC 
Method 624) 

1.1.2,2-TETRACHLOAOETHANE 

1, 1,2-TRICHLOAOETHANE 

1, 1 DICHLOROETHENE 

1, 1-DICHLOROPROPENE 

1,2,3-TRICHLOROBENZENE 

1,2,4-TRICHLOROBENZENE 

1,2,4-TRIMETHYLBENZENE 

1,2-DIBROM0-3-CHLOROPROPANE 

1,2-DIBROMOETHANE 

1,2-DICHLOROBENZENE 

1,2-XYLENE 

1,3-D!CHLOROBENZENE 

1,4-DICHLOROBENZEN E 

2 BUTANONE 

4-CHLOROTOLUENE 

4-ISOPROPYL TOLUENE 

4-METHYL -2-PENTANONE 

ACETONE 

BENZENE 

8ROiv!OBENZENE 

!3ROMOFORM 

BROMOMETHANE 

1'A><801\! DISIJLi=IDE 

rHt ORODIBRO~AOMETHAME 

CHLOROETHANE 

CHLOROFORM 

~ . ·- ···' -
CIS-1 ,2-DICHLOROETHENE 

CIS/TRANS-1,2-DICHLOROETHENE 

HEXACHLOROBUTADIENE 

I ODOM ETHANE 

METHYLENE CHLORIDE 

N-BUTYLBENZENE 

NAPHTHALENE 

STYRENE 

TOLUENE 

TRANS-1,2-DiCHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

XYLENE (TOTAL) 

' '<> h " ~ . -···- '· .... 

Weeks 

1 

1 

1 

1 

2 

2 

7 

1 

1 

6 

1 
I 4 

4 

12 

1 

1 

31 

37 

I 4 

2 

2 

21 
? 

2 

17 
16 

1 

2 

2 

6 

30 

2 

2 

2 

6 

2 

1 

1 

I 

n u .n 

Low 
(mgJL) 

930. E-6 

290. E-6 

1.1 E-3 

720 E-6 

2.7 E-3 

1.9 E-3 

420. E-6 

2.2 E-3 

510. E-6 

270. E-6 

530 E-6 

310. E 6 

520. E-6 

310. E-6 -
270. E-6 

520. E-6 

6.7 E-3 

15. E-3 

390. E-6 I 
230. E-6 I 
430.;:: 8 L 

380. E-6 ! 
300. E-6 

560. E 6 

7.9 E 3 

180. E 6 

440 E-6 

300 E-6 . ~" I . C "'J 

1.4 E·3 

930. E-6 

1.1 E-3 

510. E-6 

2.6 E-3 

430 E-6 

250. E-6 

1. E-3 

500. E-6 

870. E-6 

Hign 
(mQi'L) 

930. E-6 

290. E-6 

1.1 E-3 

720 E-6 

5.1 E-3 

3.8 E-3 

10. E-3 

2.2 E-3 

510. E-6 

1.5 E-3 

530 E-6 

1. E 3 

1.2 E-3 

23. E-3 

2/0. E·6 

520. E-6 

300. E-3 

1.4 EO 

1.2 E-3 !I 

4~0. E 8 

3.4 E-3 

38. E-3 

560. E 6 ~ 
9.2 E-3 !I 
4.1 E·3 

42 E 3 

300. E-6 

1.4 E-3 I 
2.8 E-3 

8.3 E-3 

15. E·3 

780. E-6 

5.6 E-3 

450. E-6 

1.1 E-3 

1.4 E-3 

500. E-6 

870. E-6 
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Table 4-7 
SVOC Detected in Weekly Samples of 2004 RLWTF Influent 

svoc 
(Methods 625A and 6258) Weeks 

1 ,2-DICHLOROBENZENE 1 

2,4-DINITROPHENOL 1 

2-NITROPHENOL 6 

4-NITROPHENOL 2 

AZOBENZENE 6 

BENZOIC ACID 16 

BENZYL ALCOHOL 2 

818(2-ETHYLHEXYL)PHTHALATE 41 

BUTYLBENZYLPHTHALATE 1 

Dl-N-BUTYLPHTHALA TE 1 

DIETHYLPHTHALA TE 3 

N-NITROSO-Dl-N-PROPYLAMINE 10 

N-NITROSODI METHYLAMI NE 5 

PHENOL 2 

PYRIDINE 9 

Low 
(mg/L) 

2.2 E-3 

9.1 E-3 

2.6 E-3 

13. E-3 

2. E-3 

6.2 E-3 

2.3 E-3 

2.7 E-3 

2.6 E-3 

2.5 E-3 

3.2 E-3 

2.8 E-3 

2.3 E-3 

3.7 E-3 

5.4 E-3 

High 
(mg/L) 

2.2 E-3 

9.1 E-3 

12. E-3 

20. E-3 

20. E-3 

85. E-3 

2 .6 E-3 

91 . E-3 

2.6 E-3 

2 .5 E-3 

8.4 E-3 

51. E-3 

6. E-3 

4.3 E-3 

110. E-3 
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5, T -50 \Vastes 

During the treatment of wastes, other (secondary) waste streams are generated. These secondary 
wastes can be grouped under two headings - secondary liqmd waste streams, and sohd wastes. 

5.1 Secondary Liquid Wastes 

Secondary liquid wastes include a wide variety of waste streams from each of the treatment 
operations. For example, clarifier and gravity filter operations result in a liquid, sludge
containing stream and backwash waters. Operations of the reverse osmosis uni t creates a 
concentrate stream and wash solutions. Each of these secondary liquid waste streams are re
cyc led and re-treated within the TA-50 RLWTF. For example, clarifier sludge is processed 
through the rota1 y va<.:-uum filter in Room 116 Gravity filter backwa h water· are returned to the 
headworks, and re-processed through the clnritier. RO concentrate is processed through the 
EDR and interim evaporator. The volume of these secondary liquid waste streams during 2004 
is estimated to be about six million liters, more than 90% of which are generated via operation of 
the tubular ultrafi lter and the reverse osmosis units. Appendix A provides additional information 
about the numbers and volumes of these liquid streoms. 

Influent to the TA-50 PLWTF contain .... d 2,890 k.ilograms of .:.0lid&. Treatment of thi · influent to 

ot nearly 44.UU\I kilograms ot so11d waste~ . i hcse :ol1(l wa. re!\ can he hrnactly grnupecl 1ntn 1hree 

wasit: . ourc~-- up~ratiuns wasles generated whiie conducting day-to-day activities, process 
sludges that result from chemical precipitation, and dried salts from e 1aporator bo toms. 

In addition to solid wastes oenerated by treating RLW, solid wastes in the form of soils and 
asphait were generated during the inicial consm1ction phase of the new pump house and influem 
storage tank building that is part of the Cerro Grande Rehabilitation Project. This non-routine 
waste generation totaled 104 cubic meters and 130,728 kilograms of radioactive low-level waste 
that was disposed at Area G, and 15 kilograms of contaminated lead sheets (mixed LLW) that 
will be shipped to a commercial vendor for treatment and disposal. (Sloan, 04/26/05) 

Table 5-1 provide details of waste containers, volumes, and weights. 

5.2.1 Operations Wastes 

Operations wastes result from both day-to-day water treatment activities and from facility and 
equipment repairs and modifications. A total of 13,916 kilograms of operations wastes (205 
drum equivalents) were generated at the TA-50 RLWTF during 2004. Operations wastes 
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Table 5-1 
Solid Wastes Shipped From the TA-50 RLWTF During 2004 

Chemical LLW MLLW Totals 

No. Items: 
Operations 10 123 0 133 
Salts from Bear Creek 0 43 0 43 
Sludge Q 66 Q 66 

Subtotals 10 232 0 242 
CGR Pump House Preps. § ~ 1 14 

Totals 15 240 1 256 

Volume (m3
): 

Operations 0.013 41.0 0 41 .0 
Salts from Bear Creek 0 13.8 0 13.8 
Sludge Q 13.7 Q 13.7 

Subtotals 0.013 68.6 0.000 68.6 
CGR Pump House Preps. 0.238 104.0 0.034 104.3 

Totals 0.251 172.6 0.034 172.9 
Weight (Kg): 

Operations 16.5 13,916 0 13,933 
Salts from Bear Creek 0 18,298 0 18,298 
Sludge Q 11,760 Q 11,760 

Subtotals 16.5 43,975 0 .0 43,992 
CGR Pump House Preps. 78.5 130,635 15.2 130,728 

Totals 95.0 174,610 15.2 174,720 

consisted largely (80 of 133 items) of compactible trash generated in radiation control areas at 
the RLWTF. Compactible trash includes paper towels, discarded plastic sampling vials and 
bottles, protective gloves, and similar materials needed for day-to-day activities. Other 
operations waste included empty containers, used equipment components, and parts such as 
spent filter cartridges. Examples of waste from repairs and modifications include piping and 
worn pumps and motors. 

5.2.2 Salts From Bear Creek 

Bottoms from the interim evaporator are shipped to a subcontractor in Bear Creek, TN, where 
the bottoms are dried. The resultant dried salts are returned for disposal at Area G as LL W. 
During 2004, nine shipments containing 102,000 gallons of evaporator bottoms were made to 
Bear Creek, and 43 drums of dried salts weighing 18,300 kilograms were returned. 
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Influent solids and process chem;cals u.sed to treat the influent are ultimately either dischnrged to 
.. 1 rtandad Can jot. as di.s~ol n.;d ;:.01i<l;:. m treated wate1'5, or wind up as procc,,_,5 sludgt; that is 
shipped to Area G for disposal (LLW) or storage (TRU). During 2004, 66 drums containing 
11,760 kilograms of process sludge were shipped for disposal as LLW at Area G. No drums of 
solidified transuranic sludge were shipped. Table 5-2 provide ome detail about the drum o 
LLW sludge. 

Table 5-2 
Vacuum Filter Sludge Shipped for Disposal During 2004 

1' G 

'I 
I N . iota I ross I I I 

I o or Volume Weight U-234 U-235 Pu-238 j Pu-239 Am-241 
Month Drums (Liters) (Ko) (Curies) (Curies) (Curies) I (Curies) (Curies) 

Mar-04 11 2,288 1,898 3.23E-04 1.70E 07 2.84E 03 1.29E 02 -

I. 

734E·O~+ I Apr-04 22 4,576 3,899 4 53E·04 2.78E·07 5.27E-03 1.82E-021 I 
Jun-04 33 6,864 5,801 

TOTAL 66 13,728 11 ,598 
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6. TA-53 RLWTF Operations in 2004 

The TA-53 RLWTF treats radioactive liquid waste from accelerator research at the Los Alamos 
Neutron Science Center. The treatment process includes wastewater storage to allow short-lived 
radioisotope decay and solar evaporation. Three flows are of importance. 

• Water flows by gravity into lift stations adjacent to Experimental Area A and the Lujan 
center. The RLW is pumped from the lift stations through double-walled underground piping 
to one of three 30,000-gallon tanks inside Building 53-945. A total of 336,100 liters of RLW 
were transferred from the lift stations to the RLWTF during 2004. 

• After aging in the RLWTF tanks, the RLW is pumped to the evaporator basins. During 
2004, four pump-outs occurred: May 26, June 3, June 7, and October 4. The volume of 
RLW pumped to the basins totaled 330,700 liters. 

• Tritiated waters are occasionally trucked directly to the TA-53 basins for evaporation. 
During 2004, 2050 liters were trucked to the basins from TA-16. These trucked wastewaters 
met the waste acceptance criteria for the TA-53 RLWTF. 

The quantity of water sent to the basins during 2004 is far below the evaporative capacity (1.4 
millions liters per year) of the basins at TA-53. 
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Much of the information presented in this Annual Report come from the RLWTF process control 
system, RS View, which automatically records temperatures, flow rates, flow totals, pressures, 
a k le els, and imilar reading of proce condition . Another large egment of the 

rnforrnation presented in graphs and tables in this Annual Report comes from analytical data 
results for process control samples. The below list of references points to data sources other than 
the process control system and process control analytical data that were used in compiling the 
Annual Report. They are cited within the text of the Annual Report. 

Del Signore, J .C., 04108105. ''TUF Flows During 2004", memo to File, Los Alamos, NM. 

Del Signore. J.C .. 04/11/05. "Influent Flow for 2004", memo to File, Los Alamos. NM. 

Del Signore, J.C., 0510310'5. "RO Flow. During 2004'' , memo to File, Lo Alamos, NJ\.1 

Diepolder, P.R., August 2003. "Task Completion Narrative, TA-50 Ventilation Upgrades'', Los 
Alamos, NM. 

Department of Energy, Olil7i93. "Radiation Protection of the Public and the Environment", 
Order -400 - , Chnngf> 1, Wn·~hingron, nr 

FrivirnnmPntal Protection Agency, 12/29/00 "Authorization to Discharge Under the National 
- T. ,-- ' f r ~ -

r:i.~ 1111.-• z , r. M , 0-+!14/05 u JPDES Outfalls/ _ota1 ._ample~ and Ex_eedance~ for 2002, 200_, 
2004 ',e-mail comrnumcat10n, Los Alamos, 1 'ivi. 

LANL, 09/30/03. "Waste Facilities Management Facility Strategic Plan", PLAN-WFM-043, 
Rev.LO, Los Alamos, 1'!~. 

McClenahan, R. Jr., 06/04/04. Evaporator Performance May 2004", memo to R.A. Alexander 
and David .Moss, Los Alamos, NM. 

McClenahan, R. Jr., 11/29/04. Evaporator Performance November 2004", memo to R.A. 
Alexander and David Moss, Los Alamos, NM. 

New Mexico Environment Department, 04120105. "New Mexico Water Quality Control 
Commission Regulations", 20.6.2.3103 New Mexico Administrative Code, as posted on the web 
site of the Ground Water Bureau at www.nmenv.state.nm.us/gwb/. 

Robinson, Lisa, 04/13/05, "Lime Purchases'', e-mail to J.C. Del Signore. 
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Sloan, T.J., 04126105. "RLWTF _Data.xls", e-mail communication, Los Alamos, NM. 

Watkins, R.L. and Worland, V.P., April 2003. "RLWTF Annual Report for 2002", LA-UR-03-
2728, Los Alamos, NM. 

Watkins, R.L. and Worland, V.P., March 2004. "RLWTF Annual Report for 2003", LA-CP-04-
0314, Los Alamos, NM. 

Worland, V.P., 10/01/01. "Rapid Deployment of Ion Exchange Technology to Remove 
Perchlorate from the RLWTF Effluent". 
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Appendix A 
Historical Perspective for the TA-50 RLWTF 

This appendix presents some indicators for operations performance since 1990, the year in which 
DOE published Order 5400.5 with radiological discharge limits. This historical data adds 
perspective to the information presented in the body of the annual report. 

A.1 Flows 

Figures A-1, A-2, and A-3 present historical influent and effluent flows for the TA-50, TA-21, 
and TA-53 facilities, respectively. As can be seen, flows during 2004 were the lowest ever for 
the TA-50 RLWTF. Decreases since the mid-1990's are the result of LANL waste minimization 
efforts, such as the 2001 re-routing of non-radioactive cleanup waters from the TA-48 boiler to 
the TA-46 sewage plant. RLW volumes at the TA-21 facility reached zero during 2004, while 
volumes at the TA-53 facility stayed about the same as since the facility went into operation in 
December 1999. 

Figure A-1 

T A-50 Historical Flows 
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A.2 Effluent Quality 

The TA-50 RLWTF discharges treated waters to Mortandad Canyon through Outfall #051; the 
TA-21 and TA-53 facilities have no discharges. For TA-50, treated waters must meet standards 
imposed by the DOE and the EPA, and has voluntarily committed to meeting three NMED 
groundwater standards. 

As discussed and illustrated in the below sections, RLWTF effluent quality has improved 
markedly since 1999. For the past 60 months, there have been no violations of DOE or NPDES 
discharge standards. Additionally, TA-50 effluent has met NMED groundwater standards for all 
but two weeks during the last five years. 

EPA Discharge Standards: Table A-1 lists the number of violations for Outfall #051 since 1991. 
For added perspective, data is also included for the entire Laboratory. This information is 
compiled by ENV-WQH (Jacquez, 04/14/05), and is reported in the annual Environmental 
Surveillance Reports. The data illustrate that the T A-50 RL WTF has not had an NPDES 
violation for five consecutive years. Since 52 samples are taken annually of RLWTF, this means 
that no violations have occurred during the last 260 samples and the last 5,000 sample analyses*. 

Table A-1 
NPDES Violations 1991-2004 

LANL RLWTF* 
Year No. ot\ No. of Ne. ot No. of No. of 

I Outfalls Samples Violations Samples Violations 

1991 139 2 096 24 52 0 
1992 139 2,294 21 52 0 
1993 140 2,267 19 52 1 
1994 124 2,199 28 52 0 
1995 124 1,917 22 52 0 
1996 97 1,724 34 52 2 
1997 88 1,281 7 52 l 
1998 88 1,164 8 52 2 
1999 65 1,250 16 52 10 
2000 21 1,323 0 52 0 
2001 21 1,219 4 52 0 
2002 21 1,213 3 52 0 
2003 21 1,096 5 52 0 
2004 21 1,283 2 52 0 

*More than 20 parameters (discharge standards) per sample 

DOE Discharge Standards: DOE Order 5400.5 was published in February 1990 and established 
guidelines for permissible discharges to the environment. For discharges of more than a single 
isotope, as is the case for the T A-50 RLWTF, the discharge standard is actually expressed as "the 
sum of ratios must be less than or equal to 1.00" This requires the calculation of a ratio for each 
isotope (discharge concentration of an isotope divided by the discharge standard for that isotope), 
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have met this standard for the past five years 1 or since membrane treatment was installed. 
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NMED Groundwater Standards: The NMED has proposed that TA-50 discharges meet 
standards for groundwater quality for fluoride, nitrates, and total dissolved solids. These 
standards have not been officially imposed because the NMED has not approved the RLWTF 
Groundwater Discharge Plan Applic::ttion that wac;; c;;11hmittect in A11g11c;;t 1996 Neverthelf'c;;c;; , the 
RLWTF has operated since mid-1999 as those these standards were in fo rce. Table A-2 
compares discharge data for the past six years to the proposed discharge standards. 

TableA-2 

Fluoride (1.6 m Nitrate (10 m 

Year 
Compliant Avg. Avg. 
Samples* (m ) (m ) 

1999 1.1 24.3 
2000 52 0.3 0.7 2.5 306 578 
2001 52 0.7 1.1 3.9 6.6 410 576 
2002 52 0.5 1.0 0.4 1.3 280 750 
2003 50 0.4 1.4 0.6 4.4 131 338 
2004 52 0.2 0.4 3.0 7.2 75 200 

* There are no NMED discharge standards and no sampling requirements. Numbers indicate 
weekly composite samples that meet proposed standards. 
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A.3 Wastes 

Table A-3 shows waste generation at the TA-50 RLWTF since 1990. Quantities of all types of 
solid wastes (LLW, Mixed LLW, chemical, and transuranic waste) were about the same during 
2004 as they have been since 1996. 
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Table A-3 
Wastes Generated at the TA -50 RL WTF A 

Chemical J.,bW MLLW TRU MT.RD 
I (kg) (m3) (ml.l) (m3) (m3) 
~ ... -n~ 

1990 2,241 124 68 11.0 0 

1991 3,681 151 57 2.0 0 

1992 1,017 126 41 0.0 0 

1993 1,905 154 18 3.0 0 

1994 4,372 140 8 0.0 0 

1995 92 177 35 0.0 0 

1996 347 196 1.2 0.0 0 

1997 159 488 0.8 0.0 4.2 

1998 747 120 0.0 1.0 1.0 

1999 201 175 3.2 0.0 5.0 

2000 384 132 2.5 16.1 0.0 

2001 2088 158 2.6 0.4 4.4 

2002 1,143 195 3.7 1.9 0.2 

2003 70 390 2.7 0.0 2.7 

2004 95 173 0.0 0.0 0.0 

A: Data sources: Site-Wide Environmental Impact Statement, Environmental 
Yearbooks, and T A-54 waste database. 

B: Another 68,584 kilograms of chemical wastes, in addition to the 208 
kilograms reported in the table, were generated during the installation of a 
security gate (four dump trucks of soil and asphalt). 

I . 



A.4 Radioactive Parameters 

irH.:e-10.Decembei:.1..9-99,...no.:dischm:ges.4r-0mc-t:J:i '.IA4Q RLW-TF have been-above DGE 
discharge standards. The improvement resulted from installation of the membrane processes in 
March 1999, coupled with initiation of the practice of sampling every tank of effluent prior to 
discharge. Discharges of the three major alpha-emitting radionuclides (Pu-238, Pu-239, and 
Am-241), which account for more than 95% of alpha activity in the effluent, are presented in 
Figure A-5. Discharges of tritium, which accounts for more than 90% of beta activity in the 
effluent, are shown in Figure A-6. 

Figure A-5 

Historical FINALSO Average Concentration of Major 
Alpha Radionuclides (Pu-238 + Pu-239 + Am-241) 
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A.S Non-Radioactive Parameters 

The following series of eleven graphs provide historical concentrations and quantities of non
radiological components of the TA-50 RL WTF influent and effluent. Some of the minerals are 
of regulatory concern. Mercury, for example, has an extremely low NPDES discharge limit of 
0.77 microgram per liter. Some of the minerals present processing challenges; silicon and 
calcium, for example, can precipitate and plug process piping and pumps. Others have been 
selected because they are among the major inorganic minerals present in waters discharged to 
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Figure A-6 

Historical FINAL50 Average TRITIUM Concentration 
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Mortandad Canyon. Each upper graph plots mineral concentration in RLWTF influent and 
effluent for the years 1990 through 2004. Each lower graph plots mineral quantities in RLWTF 
influent and effluent for the years 1990 through 2004. 

Figure A-7 shows total dissolved solids (TDS) concentrations and quantities . Quantities have 
been declining, as would be expected since influent volumes have been declining. But so, too, 
have concentrations been declining. Note that TDS concentration of in.fluent has been less than 
the proposed NMED groundwater standard of 1,000 mg/L since 1996. As a result of declining 
flows and concentrations, far fewer dissolved solids are now being discharged to Mortandad 
Canyon. For example, 18,430 kilograms of dissolved solids were discharged in 1998, while just 
3% of that quantity, 566 kilograms, were discharged in 2004. 

Figure A-8 charts total suspended solids (TSS) concentrations and quantities in RLWTF influent 
and effluent. Influent concentrations illustrate a cyclic variation over the years, alternating 
between peaks and valleys. During the low years, in fact, influent concentrations are below the 
NPDES limit of 30 mg/L for discharges. RLWTF effluent has not historically carried 
appreciable concentrations or quantities of suspended solids, the peak being 150 kilograms in 
1999. TSS levels in the effluent were reduced to zero during both 2003 and 2004. 

Figure A-9 illustrates chemical oxygen demand (COD) concentrations and quantities. The 
NPDES discharge standard for COD is 125 mg/L, and the historical information shows that 
RLWTF influent is usually below this discharge limit. Discharge COD quantities have been 
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Figure A-10 shows influent and effluent concentrations and quantities for mercury. At just 0.77 
µg/L, or less than one part per billion, mercury has the most restrictive NPDES discharge 
standard and is, therefore, always a processing concern. (Note: The chart does not include data 
for _!.997 because that data is well off the ~hart. L 

Figure A-11 charts perchlorate concentrations and quantities since 2001, the first year in which 
samples were analyzed for this parameter. The proposed EPA standard for perchlorates is just 
,4µg/L, which gives perchlorate the second most restrictive discharge standard, after mercury. 
The disappearance of perchlorates from RL WTF in 2002 mirrors the installation of ion exchange 
treatment columns. The ion exchange system was installed in anticipation of future regulation of 
this water contaminant. 

Fluoride has a proposed NMED groundwater standard of 1.6 mg/L. Its influent and effluent 
concentrations and quantities are shown in Figure A-12. As with dissolved solids both quantities 
and concentrations of fluorides have been declining in RLWTF influent for a number of years. 
This has resulted-in great reauctions in fluoride in the effluent, from 72 kilograms in 1§°91 to just 
1.5 kilograms during 2004. 

Nitrate also has an NMED groundwater standard (10 mg/L), and thus is charted in Figure A-13. 
Two significant changes have been made to reduce nitrate discharges: improved treatment, and 
side-streaming (administrative control) of small-volume, high-nitrate waste solutions. 
Tremendous reductions in nitrate discharges have occurred as a result, from 1550 kilograms in 
1995 to just 24 kilograms in 2004, a 98% reduction. The results have also been reflected in 
environmental sampling; groundwater wells in Mortandad Canyon have been compliant with the 
10 mg/L standard since June 2000. 

Figures A-14, A-15, and A-16 show influent and effluent concentrations and quantities for three 
non-regulated parameters - sodium, potassium, and chloride, respectively. These ions have 
historically been major components of dissolved solids in RLWTF effluent . During 2004, for 

- example, these three totaled 7 4% of the 613 kilograms-discharged~as dissolved solids; 

The final chart, Figure A-17, shows quantities and concentrations of calcium. Calcium is also a 
non-regulated parameter. Since lime is used in the treatment process (clarifier), calcium 
discharges exceeded calcium in influent for many years. Improved process control has been 
implemented in recent years, and discharge quantities have been significantly reduced (e.g., from 
1710 kilograms in 1999 to just nine kilograms during 2004). 
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Figure A-7 

Historical T A-50 RLWfF Influent and Effluent TDS Concentrations 
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Note: Effluent samples were first analyzed for TSS in June 1996. 
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Figure A-9 

Historical T A-50 RLWTF Influent and Effluent COD Concentrations 
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Figure A-11 

TA-50 RLWTF Influent and Effluent PERCHLORATE Concentrations 
Since 2001 
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Figure A-13 

Historical T A-50 RLWTF Influent and Effluent NITRATE 
Co nee ntrations 
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Figure A-15 

T A-50 RLWTF Influent and Effluent POTASSIUM Concentrations 
Since 1990 
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Figure A-17 

T A-50 RLWTF Influent and Effluent CALCIUM Concentrations Since 
1990 
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l. .t\eutralization chJ.mber: This 30 year old grit chamber had developed a leak. Completed in 
199"3 at a cost of$4UO,OOO. 

Emergency general.or.and new tr;lnsfurn1er: This project resulted from a failure mode 
analysis performed by the DOE. The generator (1250 kilowatts) can handle the entire 
RLWTF electrical load in case of outage. The transformer pad, switchgear housing, and 
conduit were designed to incorporate a secondary transformer. In addition, Motor Control 
Center "A" was replaced. Completed in 1995 at a cost of $520,000. 

3. Acid tank: This project resulted from an evaluation of the structural integrity of this 30-year
old tank. Completed in 1995 at a cost of $.l00,000. 

4. 25K influent tank: This corrective action was performed in response to Tiger Team (1992-
1993) and EPA (1993) audits. A 17,000-gallon steel vessel was inserted into the 25,000-
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gallon underground concrete cell, thus providing secondary containment and leak detection 
capability. Completed in 1996 at a cost of $600,000. 

5. Waste lines from TA-55: A three-foot bow had developed in the valve pit at TA-50. The 
entire length of PVC pipe, both primary and secondary piping, was replaced. Completed in 
1997 at a cost of $1,430,000. 

6. Stack consolidation: Requirements of the Clean Air Act would have required that eight 
stacks at the RL WTF be outfitted with air samplers and continuous air monitoring. To avoid 
this expense, these and three other stacks were consolidated into a single stack equipped with 
an air sampler and CAM. Completed in 1997 at a cost of$ 500,000. 

7. De-scale clarifiers and piping: Radioactive liquids were seeping through clarifier walls. 
Internal surfaces were de-scaled, then re-coated with an epoxy-based paint. Completed in 
1997 at a cost of $500,000. 

8. TA-53 treatment facility: The solar evaporation ponds at TA-53 had developed leaks, and 
the underground tanks did not meet RCRA requirements for containment and leak detection. 
The new facility has two lift stations, three aging tanks, and two above-ground solar 
evaporation ponds. 

9. Effluent tank clean and repair: The high quality of permeate from the TUF and RO 
membrane units caused radioactivity to leach from the walls of the below-grade concrete 
effluent tanks. One of the effluent tanks also had developed a leak. To correct these items, 
tank walls were sandblasted clean, then coated with an impermeable epoxy paint. Completed 
in 2000 at a cost of $450,000. 

10 .. Closure of the TA-21 cross-country line: This single-walled pipe, approximately two miles 
in length, was flushed, drained, and capped. Transfers of treated RLW from TA-21 have 
since been accomplished by truck. 

11. Effluent manifold tie-in to cross-country lin1e: The high quality of permeate from the RO unit 
caused radioactivity to leach from the walls of the effluent line to Mortandad Canyon. 
Effluent piping, therefore, was routed through the cross-country line that formerly brought 
pre-treated waters from TA-21 to the TA-50 influent tanks. 

12. CGR ventilation upgrades: Existing fans and continuous air monitors were connected to the 
RS View process control system to allow remote monitoring and control capabilities in the 
event personnel could not safely report to the facility (e.g., during a wildfire). In addition, 
ductwork was patched and sealed (Diepolder, August 2003 ). 

13. Sludge tank cleanout: The sludge tank is a 25,000-gallon, in-ground, single-walled, cement. 
The structural integrity of the tank was compromised at the 80% level, and it was removed 
from service in 2001. (There were no leaks to the environment.) . Cleanout, performed as 
preparation for ultimate closure, used a remote mechanism with a rotating, high-pressure 
nozzle. Completed in 2003 at a cost of $500,000. 
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Recent RL\VTF Process Modifications 
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l. Compmer control system: Computer harclware and sottware are soon outdated I his pnlJCCt 

replaced the old (PDP 1144) with a newer (02) control system. Completed in 1996 at a cost 
of $800,000. 

2 Above-ground storage tank.;;: This corrective action was performed in response to Tiger 
Team 0992-1993) and EPA (1993) audits. Four above-ground steel tanks (20,000 gallons 
each) were installed within a concrete basiin, thus providing secondary containment and leak 
detection capability. Completed in 1997 at a cost of $1,200,000. 

3. Electrochemical Denitrification: This pilot-scale unit was installed for the treatment of 
~.mall-volume RLW streams that have high nitrate concentrations. Completed in 1999 at a 
cost of $600,000. 

4. Membrane processes: The tubular ultrafilter, centrifugal ultrafilter, and reverse osmosis unit 
operations were installed in order to produce high-quality discharge waters that met State of 
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New Mexico limits for nitrates and DOE guidelines for radioactivity. Completed in 1999 at a 
cost of $4,050,000. 

5. Electrodialysis reversal: This unit operation followed was installed to concentrate the reject 
waste stream from the new reverse osmosis unit. Completed in 1999 at a cost of $350,000. 

6. Interim evaporator: This unit operation was installed to concentrate the reject stream from 
the electrodialysis reversal unit. Completed in 2000 at a cost of $1,400,000. 

7. TUF upgrades and valve replacement: A total of 50 air-actuated control valves are used in 
the spongeball cleaning system. Low-quality valves developed leaks shortly after the TUF 
started up in 1999. Poor design prevented the replacement of any single valve without taking 
the entire TUF unit off line, and without removing the header to all 50 valves. Valves were 
replaced and the piping manifold re-designe:d to allow access to and replacement of 
individual valves. In addition, TUF capacity was enhanced by increasing the number of 
membrane tubes from 300 to 350. Completed in 2001 at a cost of $300,000. 

8. Use of gravity filter effluent for clarifier chemicals: This process modification was a 
recommendation of the Secondary Stream Study. Industrial water had previously been used 
for the dissolution of lime and ferric sulfate. Use of gravity filter effluent reduced secondary 
waste generation by six gallons per minute or about 2,000 gallons per operating day. This 
modification resulted in pollution prevention awards from LANL and DOE/HQ. 

9. Permanganate pre-oxidation: This process modification was a recommendation of the 
Secondary Stream Study. Use of permanganate both oxidizes plutonium and americium to 
higher valence states that are less soluble, and also creates a micro-flocculation effect that 
enhances settling and particle filtration. 

10. Ion exchange for perchlorate removal: Pending EPA regulations for perchlorate discharges 
led to research into treatment methods. Ion exchange was successfully pilot-tested in 2002, 
and six full-scale columns subsequently installed. Completed in 2002 at a cost of $300,000. 

11. Computer control system: Computer hardware and software are soon outdated. This project 
replaced the Seven-year-old PDP 1144 system with a newer RS View control system. 
Completed in 2003 at a cost of $150,000. 
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B.1 Unit Operations Overview 

One method to measure and report plant operations is to look at the unit operations that comprise 
the RL WTF processes. These unit operations are summarized in Table B-1, and described in 
detail in the following sections. Data is not available for all of the RLWTF unit operations, just 
those described below. 

Table B-1 
Unit Operations Data for 2004 

Unit Operation Operation Operation Treated Rate Waste Waste 
(days) (hoL1rs) (liters) (J?:pm) (liters) (%) 

Main: 
Clarifier/ Gravity Filter 183 815 11,196,000 60 409,000 4% 
Tubular Ultrafilter 186 863 10,350,000 58 3,619,000 35% ,_, 
Ion Exchange 184 844 10,700,000 56 0 0% 
Reverse Osmosis 194 847 -· 10,120.000 53 2,330,000 23% 

....:~econdary: 
Rotary Vacuum Filter 63 -- 93,700 -- 93,700 --
Evaporator 35 634 785,000 5.5 785,000 --

B.2 Clarifier and Gravity Filter 

The clarifier and gravity filter remain the workhorse of the Main Treatment Plant, removing 
more than 95% of the radioactivity and minerals from influent waters. In addition to raw 
influent from other LANL generators, the units are fed internal recycle streams such as the daily 
purge of TUF feed tanks, decant and filtrate from sludge treatment, and treated waters from the 
transuranic operations in Room 60. Clarifier treatment consists of chemical addition to 
precipitate impurities, settling to remove the m2~ority of these precipitates, and gravity filtration 
of overflow waters through a bed of sand to remove even more solids. The gravity filter removes 
particles down to 6-10 microns in size. (Del Signore, 09/01, p. 29) 

The clruifier and gravity filter operated on 183 days, processing a total of 11.2 million liters 
dming 815 hours of operation. This calculates to an average flow rate of 60 gallons per minute, 
well within the design capacity of 120 gallons per minute. More than 100,000 liters were 
processed on four different days, with a maximum throughput of 110,400 liters on March 19, 
2004. 

Two secondary waste streams are generated from this unit operation: sludge that settles to the 
bottom of the clarifier, and waters generated by backwashing the gravity filter. During 2004, 
193,500 liters of sludge came from the clarifier (19 transfers from the clarifier to TK-8), and 
215,500 liters of gravity filter backwash were generated from backwashing on ten occasions. 
This total secondary waste volume of 409,000 liters amounts to 3.7% of the volume of water 
treated. 
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Four secondary waste streams are generated from this unit operation, including a daily purge of 
TK-71 and TK-72 (estimated 685,000 liters), a monthly tank drain (estimated total of 275,000 
liters), spongeball waters (estimated 2,450,000 liters), and membrane cleaning solutions 
(estimated 209,000 liters). This total secondary waste volume of 3,619,000 liters amounts to 
35% of the volume of permeate volume. (Del Signore, 04/08/05) 

Membrane cleaning was performed 158 times, or nearly once for every day of operation. This 
included 114 flushes (9 with caustic, the remainder with water), 38 overnight soakings (11 with 
caustic), and six times using the clean-in-place system (twice with caustic) Improved cleaning 
and care techniques meant that the membranes did not have to be changed for the second year in 
a row. 

TUF operational details are provided below in Table B-4, and operational status for 2004 is 
presented in Table B-5. 

Table B-4 
Tubular Ultrafilter Flows and Operations Data for 2004 

Totals: 186 =Days w/ non-zero flow 
10,354,380 liters 186 = Days w/ flow > 1,000 
2,735,635 gallons 181 = Days w/ flow > 10,000 

53 gpm 138 =Days w/ flow> 40,000 
5 =Days w/ flow> 100,000 

863 = Hours of Operation 

Table B-5 
TUF Operating Status Report for 2004 

No. 
Run Status: Times Hours 

l= Conce:ntrate 285 858 
2= Purge 198 15 
4= Clean 7 2 
8= Flush 349 12 

16 = Stopp1~d 1,144 7,629 
33 = Auto Concentrate 4 5 
34 = Auto Purge 12 0 
36= Auto Clean 0 0 
40= Auto Flush 2 0 
48 = Auto Stopped 24 278 

Totals 2,025 8,800 
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Three secondary waste streams are generated from this unit operation, including a daily purge of 
TK-9 (estimated 880,000 liters), a daily membrane flush or cleaning (estimated 240,000 liters), 
and RO concentrate. The concentrate stream totaled an estimated 1,210,000 liters during 2004, 
or 12% of the volume of water treated. In addition to being a large-volume stream, RO 
concentrate is expensive to treat, and is processed through precipitation, concentration in the 
EDR unit, concentration via evaporation, shipping to an off-site location, and finally, evaporation 
to dryness. 

Membrane cleaning was performed 179 times, or nearly once for every day of operation. This 
included 30 flushes (two with caustic, the remainder with water), 51 overnight soakings (one 
with acid and 22 with caustic), and 98 times using the clean-in-place system (three times with 
acid and 15 times with caustic) At 350 gallons per cleaning, an estimated 237,000 liters of 
cleaning solutions were generated during 2004. 

Operational details for the reverse osmosis unit are provided below in Table B-7, and operational 
status for 2004 is presented in Table B-8. 

Table B-7 
Reverse Osmosis Flows and Operations Data for 2004 

Days w/ non-zero feed = 194 Liters _gQ!!l 

Days w/ feed > 1.000 = 194 10,120,000 53 =Total ROF 
Days w/ feed> I 0,000 = 188 8,900,000 46 =Total ROP 
Days w/ feed> 40,000 = 138 1,210,000 6 =Total ROC 
Days w/ feed> 90,000 = 10 

Hours of Operation = 847 

Table B-8 
RO Operating Status Report for 2004 

No. 
Run Status: Times Hours 

1 = Concentrate 22 67 
2= Purge 0 0 
4= Clean 13 
8= Flush 88 7 

16 = Stopp1!d 521 6,489 
33 = Auto Concentrate 276 780 
34 = Auto Purge 0 0 
36 = Auto Clean 25 l 
40= Auto Flush 350 29 
48 = Auto Stopped 568 1,365 

Totals 1,863 8,740 
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RLWTF Annual Report for 2004 

overheads, or distillate, that is recycled through the TUF and RO units to meet DCG limits. The 
unit generated 43,000 gallons of bottoms and rinses, and an estimated 166,000 gallons (628,000 
Ii tcrs) of distillate. 

Table B-10 
Evaporator Flows and Operations Data for 2004 

May Nov. Totals 
Hours of Operation: 

Scheduled 417 328 745 
Operating 359 275 634 
Downtime 14% 16% 15% 

Flows: 
Feed (gals.) 134,400 72,920 207,320 
Bottoms (gals.) 25,700 17,310 43,010 
Feed rate (gpm) 6.2 4.2 5.5 
Volume Reduction 5.0 4.4 4.8 
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RLWTF Annual Report for 2004 

T ASO RADIOISOTOPES I Summary for JAN-2004 
RAW nCi/L RAW Total (Ci) FINAL pCi/L FINAL Total (Ci) 

Am-241 27.EO 16.9 E-3 * * 

As-74 * * * * 

BETA * * * * 
Be-7 * * * * 

Ce-141 * * * * 

Co-56 * * * * 

Co-57 * * * * 

Co-58 * * * * 

Co-60 * * * * 

Cs-134 * * * * 

Cs-137 * * 6.4 EO 4.2 E-6 
Eu-152 * * * * 

1-133 * * * * 

Mn-52 * * * * 

Mn-54 * * * * 

Na-22 * * * * 

Np-237 * * * * 

Pu-238 19.EO 11.9 E-3 2.4 EO 1.6 E-6 
Pu-239 11. EO 6.9 E-3 1.1 EO 718.9 E-9 
Ra-226 * * * * 

Ra-228 * * * * 

Rb-83 * * * * 

Rb-84 * * * * 

Sc-46 * * * * 

Sc-48 * * * * 

Se-75 * * * * 

Sn-113 * * * * 

Sr-85 50. E-3 31.3 E-6 * * 

Sr-89 * * * * 

Sr-90 * * * * 

TRITIUM * * 11. E3 7.2 E-3 
Th-232 140. E-6 87.7 E-9 * * 

U-234 295. E-3 184.9 E-6 * * 

U-235 420. E-6 263.2 E-9 * * 

U-238 27. E-3 16.9 E-6 * * 

V-48 * * * * 

Y-88 * * * * 

Zn-65 * * * * 

Total Alpha 57 EO 35.9 E-3 3.5 EO 2.3 E-6 

Volume of Flow: Influent = 6216,654 liters Final = 653,500 liters 

* Less than Detection Limit. 
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RL WTF Annual Reporl for 2004 

T ASO RADIOISOTOPES I Summary for MAR-2004 
RAW nCi/L RAW Total (Ci) FINAL pCl/L FINAL Total (Ci) 

Am-241 96. EO 91.8 E-3 * * 

As-74 * * * * 

BETA * * * • 
Be-7 * * * * 

Ce-141 * * * * 

Co-56 * * * * 

Co-57 * * * * 

Co-58 * * • * 

Co-60 * * * * 

Cs-134 * * . . 
Cs-137 270. E-3 258.3 E-6 6.4 EO 5.1 E-6 
Eu-152 * • * . 
1-133 * * * * 

Mn-52 * . . * 

Mn-54 * * * * 

Na-22 * * * * 

Np-237 . . . . 
Pu-238 19.EO 18.2 E-3 2.2 EO 1.8 E-6 
Pu-239 27.EO 25.8 E-3 1.9 EO 1.5 E-6 
Ra-226 * . . . 
Ra-228 * * * * 

Rb-83 * * . * 

Rb-84 * . • . 
Sc-46 . . * * 

Sc-48 * . * * 

Se-75 * * • . 
Sn-113 * . * . 
Sr-85 140. E-3 133.9 E-6 * * 

Sr-89 100. E-3 95.7 E-6 * * 

Sr-90 * * . * 

TRITIUM * * 9.1 E3 7.3 E-3 
Th-232 440. E-6 420.9 E-9 80. E-3 64. E-9 
U-234 763. E-3 729.9 E-6 * * 

U-235 560. E-6 535.7 E-9 . . 
U-238 19. E-3 18.2 E-6 * * 

V-48 * * * * 
Y-88 * * * • 

Zn-65 * • * • 

Total Alpha 143.EO 136.6 E-3 4.2 EO 3.3 E-6 

Volume of Flow: Influent= 956,583 liters Final = 800,200 liters 

• Less than Detection Limit. 
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RLWTF Annual Report for 2004 

TASO RADIOISOTOPES I Summary for MAY-2004 
RAW nCi/L RAW Total (Ci) FINAL pCUL FINAL Total (Ci) 

Am-241 32.EO 28.7 E-3 5.4 EO 4.8 E-6 
As-74 • • • . 
BETA • . • • 
Be-7 • • • . 

Ce-141 • • • . 
Co-56 • . . . 
Co-57 • . • . 
Co-58 * * • . 
Co-60 * . * . 
Cs-134 . . • . 
Cs-137 900. E-3 805.8 E-6 15.EO 13.4 E-6 
Eu-152 . * * . 
1-133 . . * . 

Mn-52 . . . • 
Mn-54 * • • . 
Na-22 • . . . 

Np-237 . . * • 
Pu-238 22.EO 19.7 E-3 4.3 EO 3.8 E-6 
Pu-239 7.EO 6.3 E-3 2.3 EO 2.1 E-6 
Ra-226 • . * • 
Ra-228 * * * . 
Rb-83 260. E-3 232.8 E-6 6.4 EO 5.7 E-6 
Rb-84 280. E-3 250.7 E-6 . • 
Sc-46 • * * . 
Sc-48 * . * . 
Se-75 * • * . 

Sn-113 * * • * 

Sr-85 190. E-3 170.1 E-6 * * 
Sr-89 * . * . 
Sr-90 * * * * 

TRITIUM * * 9.9 E3 8.9 E-3 
Th-232 370. E-6 331.3 E-9 * * 
U-234 41. E-3 36.7 E-6 * * 

U-235 680. E-6 608.8 E-9 * * 

U-238 37.1 E-3 33.2 E-6 * * 

V-48 . * . * 

Y-88 * * • * 
Zn-65 * * * * 

Total Alpha 61. EO 54.7 E-3 12.EO 10.7 E-6 

Volume of Flow: Influent = 895,358 liters Final = 894,400 liters 

* Less than Detection Limit. 
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RLWTF Annual Report/or 2004 

T A50 RADIOISOTOPES I Summary for JUL-2004 
RAW nCi/L RAW Total (Ci) FINAL pCi/L FINAL Total (Ci) 

Am-241 52.EO 39.6 E-3 1.5 EO 994.4 E-9 
As-74 * * * * 

BETA * * * * 

Be-7 * * * * 

Ce-141 * * * * 

Co-56 * * * * 

Co-57 * * * * 

Co-58 * * * * 

Co-60 * * * * 

Cs-134 * * * * 

Cs-137 620. E-3 472. E-6 11. EO 7.3 E-6 
Eu-152 * * * * 

1-133 * * * * 

Mn-52 * * * * 

Mn-54 * * * * 

Na-22 * * * * 

Np-237 * * * * 

Pu-238 59.EO 44.9 E-3 * * 

Pu-239 83.EO 63.2 E-3 960. E-3 636.4 E-9 
Ra-226 * * * * 

Ra-228 * * * * 

Rb-83 * * * * 

Rb-84 * * * * 

Sc-46 * * * * 

Sc-48 * * * * 

Se-75 * * * * 

Sn-113 * * * * 

Sr-85 * * * * 

Sr-89 380. E-3 289.3 E-6 * * 

Sr-90 * * * 

TRITIUM * * 12.E3 8. E-3 
Th-232 * * * * 

U-234 259. E-3 197.2 E-6 * * 

U-235 3.2 E-3 2.5 E-6 * * 

U-238 167. E-3 127.1 E-6 * * 

V-48 • * * * 

Y-88 . * * * 

Zn-65 * * * * 

Total Alpha 194.EO 148. E-3 2.5 EO 1.6 E-6 

Volume of Flow: Influent= 76"1,287 liters Final = 662,900 liters 

* Less than Detection Limit. 
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RLWTF Annual Report for 2004 

T ASO RADIOISOTOPES I Summary for SEP-2004 
RAW nCi/L RAW Total (Ci) FINAL pCl/L FINAL Total (Ci) 

Am-241 6.6 EO 3.7 E-3 1.6 EO 820.5 E-9 
As-74 • . • . 
BETA • • • • 
Be-7 . . . . 

Ce-141 . • . . 
Co-56 . . . . 
Co-57 . . . • 
Co-58 • • • . 
Co-60 • . . . 
Cs-134 . . . . 
Cs-137 140. E-3 78.2 E-6 11. EO 5.6 E-6 
Eu-152 . . . • 
1-133 • * . . 

Mn-52 . . . • 
Mn-54 . . • • 
Na-22 . • . • 

Np-237 . * . . 
Pu-238 5.3 EO 3. E-3 4.1 EO 2.1 E-6 
Pu-239 7.1 EO 4. E-3 1.5 EO 769.2 E-9 
Ra-226 . • . . 
Ra-228 . . . . 
Rb-83 • . . . 
Rb-84 . • . . 
Sc-46 • • . . 
Sc-48 • • • • 
Se-75 • • * . 

Sn-113 . . . . 
Sr-85 . • . . 
Sr-89 . * . . 
Sr-90 • . . . 

TRITIUM • • 19. E3 9.7 E-3 
Th-232 . . . • 
U-234 67.8 E-3 37.9 E-6 * • 
U-235 170. E-6 95. E-9 . • 
U-238 8.1 E-3 4.5 E-6 . • 
V-48 • . * • 
Y-88 • . • • 
Zn-65 * . . • 

Total Alpha 19.EO 10.7 E-3 7.2 EO 3.7 E-6 

Volume of Flow: Influent = 558,871 liters Final = 512,800 liters 

• Less than Detection Limit. 
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T ASO RADIOISOTOPES I Summary for NOV-2004 
RAW nCi/L RAW Total (Ci) FINAL pCi/L FINAL Total (Ci) 

Am-241 3.1 EO 1.6 E-3 1.6 EO 782.7 E-9 
As-74 * * * * 
BETA 630. E-3 333.9 E-6 * • 
Be-7 * * . * 

Ce-141 * * * . 
Co-56 * • . . 
Co-57 . * . . 
Co-58 * * . . 
Co-60 • * . . 
Cs-134 • . . . 
Cs-137 190. E-3 100.7E-6 11. EO 5.4 E-6 
Eu-152 * . • . 
1-133 . . . . 

Mn-52 * * . . 
Mn-54 • • • . 
Na-22 . • . . 
No-237 * * • • 
Pu-238 5.6 EO 3. E-3 1.3 EO 636. E-9 
Pu-239 6.1 EO 3.2 E-3 920. E-3 450.1 E-9 
Ra-226 230. E-3 . . . 
Ra-228 • • • . 
Rb-83 * . • . 
Rb-84 • • • • 
Sc-46 . • * . 
Sc-48 . • • • 
Se-75 * * * • 
Sn-113 * • • • 
Sr-85 * . . * 

Sr-89 * * • * 

Sr-90 . . • . 
TRITIUM . * 10. E3 4.9 E-3 
Th-232 55. E-6 29.2 E-9 . 
U-234 2.1 EO 1.1 E-3 5.1 EO 2.5 E-6 
U-235 2.2 E-3 1.2 E-6 3.9 E-3 1.9 E-9 
U-238 64. E-3 33.9 E-6 80. E-3 39.1 E-9 
V-48 • . * . 
Y-88 * • * • 

Zn-65 * * * * 

Total Alpha 17. EO 9.1 E-3 9.0 EO 4.4 E-6 

Volume of Flow: Influent = 530,061 liters Final= 489,200 liters 

* Less than Detection Limit. 
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RLWTF Annual Report for 2004 

Appt~ndix D 
TA-50 RLWTF Non-Radiological Data for 2004 

This appendix consists of twelve tables, one for each month of 2004. Each table displays 
influent and effluent concentrations, as analyzed in monthly composites, for 43 non-radiological 
water quality parameters. Non-radiological parameters are also termed "minerals". Only about 
half of these are regulated parameters. 

The non-radiological analyses can be aggregated into five categories: 

(a) eight traditional water quality measures - chemical oxygen demand, conductivity, 
hardness, pH, total dissolved solids, total suspended solids, and two measurements for 
alkalinity. 

(b) a total of 25 cation (metals) measurements, including total cations. 
(c) five anions: chloride, fluoride, cyanide,, sulfate, and perchlorate 
(d) four nitrogen measurements - nitrogen as nitrates, nitrogen as ammonia, nitrogen as 

nitrites, and total Kjedahl nitrogen 
(e) total toxic organics 

All figures in the tables in this appendix are in miiligrams per liter (mg/L) except: Total Cations 
as meq/l; Toxic Organics as ug/l; Alkalinities and hardness as mg CaC03/l; and Conductivity as 
uS/cm. Table cells marked with an asterisk(*) indicate analytical results below the lower 
detection limit of the analytical procedure. 
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RLWTF Annual Reporlfor 2004 

TASO MINERALS I Summary for FEB-2004 

RAW FINAL 
Concentration Total (Ko) Concentration Total (Ko) 

ALKALINITY-Mo·· 85.6 EO 47.7 EO 72.EO 36.3 EO 

ALKALINITY-P .. . . . . 
ALUMINUM 527. E-3 294. E-3 19. E-3 10. E-3 

AMMONIA-N 5.3 EO 2.9 EO 3.EO 1.5 EO 

ARSENIC . . . . 
BARIUM 46. E-3 26. E-3 . . 
BERYLLIUM 2. E-3 1. E-3 . . 
BORON 96. E-3 54. E-3 42. E-3 21. E-3 

CADMIUM 5. E-3 3. E-3 . 
CALCIUM 10. EO 5.6 EO 240. E-3 121. E-3 

CHLORIDE 87. EO 48.5 EO 11. EO 5.5 EO 

COBALT 1. E-3 557.6 E-6 . . 
COD 131.EO 73.1 EO 33. EO 16.6 EO 

CONDUCTIVITY .. 591.EO -- 204.EO --
COPPER 320. E-3 178. E-3 12. E-3 6. E-3 

CYANIDE 5. E-3 3. E-3 7. E-3 4. E-3 

FLUORIDE 600. E-3 335. E-3 140. E-3 71. E-3 

HARDNESS .. 37.3 EO 20.8 EO 599.3 E-3 302. E-3 

IRON 2.4 EO 1.3 EO 71. E-3 36. E-3 

LEAD -- -- . . 
MAGNESIUM 3. 1::0 1.7 EO . . 
MERCURY 6.1 E-3 3. E-3 200. E-6 100.8 E-6 

NICKEL 53. E-3 30. E-3 . . 
NITRATE-N 5.3 EO 3.EO 50. E-3 25. E-3 

NITRITE-N 2.5 EO 1.4 EO 750. E-3 378. E-3 

PERCHLORATE 160. E-3 89. E-3 . . 
PHOSPHORUS 2.7 EO 1.5 EO . . 
POTASSIUM . . . . 
SELENIUM . . . . 
SILICON 31. EO 17.3 EO 1.6 EO 807. E-3 

SILVER 21. E-3 12. E-3 . 
SODIUM 73. EO 40.7 EO 30.EO 15.1 EO 

SULFATE 30. EO 16.7 EO 5.8 EO 2.9 EO 

TDS 350. EO 195.2 EO . . 
TKN 10. EO 5.6 EO 3.6 EO 1.8 EO 

TOTAL CATIONS .. 5.2 EO -- 2. EO --
TOTAL CHROMIUM 67. E-3 37. E-3 . . 
TOXIC ORGANICS .. -- -- 2.2 E3 1.1 EO 

TSS 24. EO 13.4 EO . . 
URANIUM 216. E-3 120. E-3 . . 
VANADIUM 10. E-3 6. E-3 . . 
ZINC 200. E-3 112. E-3 . . 
pH 6.8 EO -- 7.5 EO --

Volume of Flow: Influent= 55"7,639 liters Final = 504,200 liters 

* Less than Detection Limit 
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RLWTF Annual Report for 2004 

TA50 MINERALS I Summary for APR-2004 

RAW FINAL 
Concentration Total (Ka) Concentration Total (Ka) 

ALKALINITY-Mo•• 419. EO 349.8 EO 90. EO 85.EO 

ALKALINITY-P•• 267.EO 222.9 EO . . 
ALUMINUM 1.8 EO 1.5 EO 13. E-3 12. E-3 

AMMONIA-N 7.EO 5.8 EO 3.4 EO 3.2 EO 

ARSENIC . . . . 
BARIUM 31. E-3 26. E-3 . . 
BERYLLIUM . . . . 
BORON 53. E-3 44. E-3 92. E-3 87. E-3 

CADMIUM 6. E-3 5. E-3 4. E-3 4. E-3 

CALCIUM 9.EO 7.5 EO . 
CHLORIDE 30.EO 25.EO 5.6 EO 5.3 EO 

COBALT . . . . 
COD 156.EO 130.2 EO 10. EO 9.4 EO 

CONDUCTIVITY•• 1.3 E3 -- 196. EO --
COPPER 225. E-3 188. E-3 12. E-3 11. E-3 

CYANIDE . . . . 
FLUORIDE 4.EO 3.3 EO 350. E-3 331. E-3 

HARDNEss·· 34.8 EO 29.1 EO . . 
IRON 2.3 EO 1.9 EO 48. E-3 45. E-3 

LEAD -- -- . . 
MAGNESIUM 3.EO 2.5 EO . . 
MERCURY 3. E-3 3. E-3 . . 
NICKEL 20. E-3 17. E-3 . . 
NITRATE-N 960. E-3 801. E-3 960. E-3 907. E-3 

NITRITE-N 500. E-3 417. E-3 1.7 EO 1.6 EO 

PERCHLORATE 110. E-3 92. E-3 . . 
PHOSPHORUS 1.5 EO 1.3 EO . . 
POTASSIUM 25.EO 20.9 EO 3. EO 2.8 EO 

SELENIUM 
. . . . 

SILICON 27.EO 22.5 EO 2.2 EO 2.1 EO 

SILVER 28. E-3 23. E-3 . . 
SODIUM 178.EO 148.6 EO 44. EO 41.6 EO 

SULFATE 6.9 EO 5.8 EO 6.2 EO 5.9 EO 

TDS 478.EO 399.EO . . 
TKN 7. EO 5.8 EO 2.9 EO 2.7 EO 

TOTAL CATIONS'* 10.2 EO -- 2.3 EO --
TOTAL CHROMIUM 20. E-3 17. E-3 . . 
TOXIC ORGANICS*• -- -- 1.1 EO 1. E-3 

TSS 28.EO 23.4 EO . . 
URANIUM 99.6 E-3 83. E-3 . . 
VANADIUM 16. E-3 13. E-3 . . 
ZINC 100. E-3 83. E-3 . . 
pH 11.2 EO -- 7.2 EO --

Volume of Flow: Influent= 834791 liters Final= 944700 liters 

* Less than Detection Limit 
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RLWTF Annual Report for 2004 

TA50 MINERALS I Summary for JUN-2004 

RAW FINAL 
Concentration Total (Ka) Concentration Total (Ka) 

ALKALINITY-MO** 150. IEO 129.7 EO 107.EO 86.3 EO 

ALKALINITY-P** . . * . 
ALUMINUM 570. E-3 493. E-3 16. E-3 13. E-3 

AMMONIA-N 6.IEO 5.2 EO 6.5 EO 5.2 EO 

ARSENIC . * * * 

BARIUM 35. E-3 30. E-3 * * 

BERYLLIUM * * * * 

BORON 90. E-3 78. E-3 120. E-3 97. E-3 

CADMIUM 4. E-3 3. E-3 * 

CALCIUM 10.IEO 8.6 EO 200. E-3 161. E-3 

CHLORIDE 22. EO 19. EO 8.8 EO 7.1 EO 

COBALT 5. E-3 4. E-3 * * 

COD 184.IEO 159.1 EO 12. EO 9.7 EO 

CONDUCTIVITY** 957.IEO -- 325. EO --
COPPER 1.3 EO 1.1 EO 10. E-3 8. E-3 

CYANIDE 4. E-3 3. E-3 2. E-3 2. E-3 

FLUORIDE 3.2 EO 2.8 EO 240. E-3 194. E-3 

HARDNESS** 38.1 EO 33. EO 581.8 E-3 469. E-3 

IRON 5.2 EO 4.5 EO 30. E-3 24. E-3 

LEAD -- -- * . 
MAGNESIUM 3.2 EO 2.8 EO 20. E-3 16. E-3 

MERCURY 2. E-3 2. E-3 40. E-6 32.3 E-6 

NICKEL 340. E-3 294. E-3 * * 

NITRATE-N 34.3 IEO 29.7 EO 3.7 EO 3.EO 

NITRITE-N 420. E-3 363. E-3 2.8 EO 2.3 EO 

PHOSPHORUS 8.5 IEO 7.4 EO 30. E-3 24. E-3 

POTASSIUM 1. IEO 865. E-3 430. E-3 347. E-3 

SELENIUM 30. E-3 26. E-3 * * 

SILICON 10. IEO 8.6 EO . * 

SILVER * . * * 

SODIUM 165.IEO 142.6 EO 67.EO 54. EO 

SULFATE 164. EO 141.8 EO 13.5 EO 10.9 EO 

TDS 678.EO 586.1 EO 150. EO 120.9 EO 

TKN 7.5 EO 6.4 EO 3.6 EO 2.9 EO 

TOTAL CATIONS** 10. EO -- 3.3 EO --
TOTAL CHROMIUM 650. E-3 562. E-3 * * 

TOXIC ORGANICS** -- -- * . 
TSS 41. EO 35.4 EO * * 

URANIUM 552. E-3 477. E-3 . * 

VANADIUM 20. E-3 17. E-3 10. E-3 8. E-3 

ZINC 160. E-3 138. E-3 * * 

pH 6.8 EO -- 7.2 EO --

Volume of Flow: Influent = 864,526 liters Final = 806,300 liters 

* Less than Detection Limit 
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RLWTF Annual Report for 2004 

TA50 MINERALS I Siummarv for AUG-2004 

RAW FINAL 
Concentra1tion Total (Kg) Concentration Total <Ka) 

ALKALINITY-MO .. 47.5 EO 30.3 EO 66.8 EO 49.3 EO 

ALKALINITY-P .. * * * * 

ALUMINUM 120. E-3 77. E-3 7. E-3 5. E-3 

AMMONIA-N 560. E-3 357. E-3 2.1 EO 1.6 EO 

ARSENIC * * * * 

BARIUM 14. E-3 9. E-3 . . 
BERYLLIUM * * . * 

BORON 34. E-3 22. E-3 130. E-3 96. E-3 

CADMIUM * * * * 

CALCIUM 11. EO 7.EO 4.EO 3.EO 

CHLORIDE 3.8 EO 2.4 EO 2.7 EO 2.EO 

COBALT * . * * 

COD 32. EO 20.4 EO 13.EO 9.6 EO 

CONDUCTIVITY** 130. EO -- 185.EO --
COPPER 500. E-3 319. E-3 6. E-3 4. E-3 

CYANIDE * * 2. E-3 1. E-3 

FLUORIDE 220. E-3 140. E-3 140. E-3 103. E-3 

HARDNESS** 39.8 EO 25.4 EO 10.8 EO 8.EO 

IRON 620. E-3 396. E-3 20. E-3 15. E-3 

LEAD ··- -- * * 

MAGNESIUM 3.EO 1.9 EO 200. E-3 148. E-3 

MERCURY 600. E-6 382.9 E-6 * * 

NICKEL 14. E-3 9. E-3 * * 

NITRATE-N 450. E-3 287. E-3 1.7 EO 1.3 EO 

NITRITE-N 140. E-3 89. E-3 1.3 EO 960. E-3 

PERCHLORATE 9. E-3 6. E-3 * * 

PHOSPHORUS 390. E-3 249. E-3 * * 

POTASSIUM 2. EO 1.3 EO 1. EO 738. E-3 

SELENIUM * * * * 

SILICON 6.EO 3.8 EO . * 

SILVER 4. E-3 3. E-3 . * 

SODIUM 14. EO 8.9 EO 40. EO 29.5 EO 

SULFATE 3.4 EO 2.2 EO 5.6 EO 4.1 EO 

TDS * * * * 

TKN 1.2 EO 766. E-3 1.7 EO 1.3 EO 

TOT AL CATIONS** 1.3 EO -- 1.8 EO --
TOTAL CHROMIUM 8. E-3 5. E-3 . * 

TOXIC ORGANICS** -- -- * * 

TSS 8.4 EO 5.4 EO * * 

URANIUM 13.9 E-3 9. E-3 * * 

VANADIUM 20. E-3 13. E-3 10. E-3 7. E-3 

ZINC 50. E-3 32. E-3 . . 
Ph 6.7 EO -- 7.3 EO .. 

Volume of Flow: Influent= 6313,216 liters Final = 738, 100 liters 

* Less than Detection Limit 
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RLWTF Annual Report for 2004 

TA50 MINERALS I Summarv for OCT-2004 

RAW FINAL 
Concentratic1n Total (Kg) Concentration Total (Ka) 

ALKALINITY-MO .. 40.6 EO 24.7 EO 159.EO 81.6 EO 

ALKALINITY-P** . . . . 
ALUMINUM 310. E-3 189. E-3 30. E-3 15. E-3 

AMMONIA-N 9.7 EO 5.9 EO 4.8 EO 2.5 EO 

ARSENIC . . . . 
BARIUM 21. E-3 13. E-3 . . 
BERYLLIUM 3. E-3 2. E-3 . . 
BORON 44. E-3 27. E-3 70. E-3 36. E-3 

CADMIUM 6. E-3 4. E-3 4. E-3 2. E-3 

CALCIUM 5. EO 3.EO 300. E-3 154. E-3 

CHLORIDE 20.EO 12.2 EO 8.EO 4.1 EO 

COBALT . . . . 
COD 58. EO 35.3 EO 16.EO 8.2 EO 

CONDUCTIVITY** 233. EO -- 361. EO --
COPPER . . 20. E-3 10. E-3 

CYANIDE . . . . 
FLUORIDE 300. E-3 182. E-3 250. E-3 128. E-3 

HARDNESS** 19.9 EO 12.1 EO 831.5 E-3 427. E-3 

IRON 3.3 EO 2.EO 60. E-3 31. E-3 

LEAD -- -- . . 
MAGNESIUM 1.8 EO 1.1 EO 20. E-3 10. E-3 

MERCURY 1.2 E-3 729.9 E-6 . . 
NICKEL 10. E-3 6. E-3 . . 
NITRATE-N 7.7 EO 4.7 EO 1.5 EO 750. E-3 

NITRITE-N 200. E-3 122. E-3 1.2 EO 601. E-3 

PERCHLORATE 75. E-3 46. E-3 . . 
PHOSPHORUS 1.4 EO 821. E-3 . . 
POTASSIUM 260. E-3 158. E-3 130. E-3 67. E-3 

SELENIUM 70. E-3 43. E-3 50. E-3 26. E-3 

SILICON 22.EO 13.4 EO 4. EO 2.1 EO 

SILVER . . . . 
SODIUM 13. EO 7.9 EO 65.EO 33.4 EO 

SULFATE 5.EO 3. EO 12. EO 6.2 EO 

TDS 160.EO 97.3 EO 146. EO 75.EO 

TKN 8.9 EO 5.4 EO 3.9 EO 2.EO 

TOTAL CATIONS** 2.2 EO -- 4.EO --
TOTAL CHROMIUM 10. E-3 6. E-3 . . 
TOXIC ORGANICS** -- -- . . 
TSS 4.4 EO 2.7 EO . . 
URANIUM 24.6 E-3 15. E-3 . . 
VANADIUM 10. E-3 6. E-3 . . 
ZINC 70. E-3 43. E-3 . . 
pH 7.3 EO -- 8.3 EO --

Volume of Flow: Influent = 60B,228 liters Final = 513,500 liters 

* Less than Detection Limit 
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RLWTF Annual Report for 2004 

TASO MINERALS I Summarv for DEC-2004 

RAW FINAL 
Concentration Total (Kg) Concentration Total (Ka) 

ALKALINITY-MO .. 41. EO 27.8 EO 65.EO 42.2 EO 

ALKALINITY-P .. . . . . 
ALUMINUM 290. E-3 196. E-3 11. E-3 7. E-3 

AMMONIA-N 9.EO 6.1 EO 10.7 EO 7. EO 

ARSENIC . . . . 
BARIUM 44. E-3 30. E-3 . . 
BERYLLIUM 3. E-3 2. E-3 . . 
BORON 64. E-3 43. E-3 380. E-3 247. E-3 

CADMIUM 4. E-3 3. E-3 . . 
CALCIUM 17. EO 11.5 EO 140. E-3 91. E-3 

CHLORIDE 55. EO 37.2 EO 7.5 EO 4.9 EO 

COBALT . . . . 
COD 145.EO 98.2 EO . . 
CONDUCTIVITY .. 430.EO -- 244.EO --
COPPER 430. E-3 291. E-3 . . 
CYANIDE . . . . 
FLUORIDE 500. E-3 339. E-3 180. E-3 117.E-3 

HARDNESS .. 57.3 EO 38.8 EO 431.9 E-3 281. E-3 

IRON 1.3 EO 853. E-3 9. E-3 6. E-3 

LEAD -- -- . . 
MAGNESIUM 3.6 EO 2.4 EO 20. E-3 13. E-3 

MERCURY 940. E-6 636.4 E-6 . . 
NICKEL 44. E-3 30. E-3 . . 
NITRATE-N 13.2 EO 8.9 EO 7.2 EO 4.7 EO 

NITRITE-N 390. E-3 264. E-3 1.9 EO 1.3 EO 

PERCHLORATE 290. E-3 196. E-3 . . 
PHOSPHORUS 2.1 EO 1.4 EO . . 
POTASSIUM 26. EO 17.6 EO 200. E-3 130. E-3 

SELENIUM 
. . . . 

SILICON 31. EO 21. EO 2.EO 1.3 EO 

SILVER 1. E-3 677. E-6 . . 
SODIUM 28.EO 19.EO 50. EO 32.5 EO 

SULFATE 7.4 EO 5. EO 8.EO 5.2 EO 

TDS 300.EO 203.1 EO 200.EO 130.EO 

TKN 12.6 EO 8.5 EO 3.2 EO 2.1 EO 

TOTAL CATIONS** 3.6 EO -- 2.3 EO --
TOTAL CHROMIUM 13. E-3 9. E-3 . . 
TOXIC ORGANICS .. -- -- . . 
TSS 10.EO 6.8 EO . . 
URANIUM 93. E-3 63. E-3 180. E-6 117. E-6 

VANADIUM 15. E-3 10. E-3 . . 
ZINC 160. E-3 108. E-3 160. E-3 104. E-3 

pH 7.EO -- 8.4 EO --

Volume of Flow: Influent= 677,009 liters Final= 649,900 liters 

• Less than Detection Limit 
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RLWTF Annual Report for 2004 

Table E-1 
VOC Results by Species for TASO Plant Feed 

RADIOACTIVE LIQUID WASTE TREATMENT FACILITY _, 
JAN-2004 through DEC-2004 

Sample Sample Concentration Uncertainty 
Date Number Species (mq/L) (mq/L) 

17-Feb-04 P0204.17 1, 1,2,2-TETRACHLOROETHANE 930. E-6 93. E-6 
23-Feb-04 P0204.23 1, 1 ,2-TRICHLOROETHANE 290. E-6 29. E-6 
6-Jan-04 P0104.06 1, 1-DICHLOROETHENE 1.1 E-3 110. E-6 
6-Jan-04 P0104.06 1, 1-DICHLOROPROPENE 720. E-6 72. E-6 
17-Feb-04 P0204.17 1,2,3-TRICHLOROBENZENE 5.1 E-3 510. E-6 
13-Apr-04 P0404.13 1,2,3-TRICHLOROBENZENE 2.7 E-3 270. E-6 
17-Feb-04 P0204.17 1,2,4-TRICHLOROEIENZENE 3.8 E-3 380. E-6 
13-Aor-04 P0404.13 1,2,4-TRICHLOROBENZENE 1.9 E-3 190. E-6 
6-Jan-04 P0104.06 1,2,4-TRIMETHYLBENZENE 970. E-6 97. E-6 
12-Jan-04 P0104.12 1,2,4-TRIMETHYLBENZENE 420. E-6 42. E-6 
15-Mar-04 P0304.15 1,2,4-TRIMETHYLBENZENE 10. E-3 1. E-3 
13-Apr-04 P0404.13 1,2,4-TRIMETHYLBENZENE 1.2 E-3 120. E-6 
18-May-04 P0504.18 1,2,4-TRIMETHYLBENZENE 9.3 E-3 930. E-6 
24-Mav-04 P0504.24 1,2,4-TRIMETHYLBENZENE 3.3 E-3 330. E-6 
6-Dec-04 P1204.06 1,2,4-TRIMETHYLBENZENE 530. E-6 53. E-6 -· 
17-Feb-04 P0204.17 1,2-DIBROM0-3-CHLOROPROPANE 2.2 E-3 220. E-6 
17-Feb-04 P0204.17 1,2-DIBROMOETHANE 510. E-6 51. E-6 
17-Feb-04 P0204.17 1,2-DICHLOROBENZENE 1.5 E-3 150. E-6 
23-Feb-04 P0204.23 1,2-DICHLOROBENZENE 440. E-6 44. E-6 
5-Apr-04 P0404.05 1,2-DICHLOROBENZENE 440. E-6 44. E-6 
13-Apr-04 P0404.13 1 ,2-DICHLOROBENZENE 1. E-3 100. E-6 -· 

___g,1- Sep-04 P0904.21 1 ,2-DICHLOROBENZENE 270. E-6 27. E-6 
6-Dec-04 P1204.06 1,2-DICHLOROBENZENE 800. E-6 80. E-6 
13-Apr-04 P0404.13 1,2-XYLENE 530. E-6 53. E-6 
17-Feb-04 P0204.17 1,3-DICHLOROBENZENE 1. E-3 100. E-6 
13-Apr-04 P0404.13 1,3-DICHLOROBENZENE 830. E-6 83. E-6 
21-Sep-04 P0904.21 1,3-DICHLOROBENZENE 310. E-6 31. E-6 
6-Dec-04 P1204.06 1 ,3-DICHLOROBENZENE 650. E-6 65. E-6 
17-Feb-04 P0204.17 1,4-DICHLOROBENZENE 1.2 E-3 120. E-6 
13-Apr-04 P0404.13 1,4-DICHLOROBENZENE 880. E-6 88. E-6 
21-Sep-04 P0904.21 1,4-DICHLOROBENZENE 520. E-6 52. E-6 
6-Dec-04 P1204.06 1,4-DICHLOROBENZENE 700. E-6 70. E-6 
12-Jan-04 P0104.12 2-BUTANONE 5.1 E-3 510. E-6 ,._, 
26-Jan-04 P0104.26 2-BUTANONE 4.3 E-3 430. E-6 
2-Feb-04 P0204.02 2-BUTANONE 3.5 E-3 350. E-6 ,._, 
17-Feb-04 P0204.17 2-BUTANONE 9.5 E-3 950. E-6 

~3-Feb-04 P0204.23 2-BUTANONE 18. E-3 1.8 E-3 
3-Mar-04 P0304.03 2-BUTANONE 310. E-6 31. E-6 
8-Mar-04 P0304.08 2-BUTANONE 15. E-3 1.5 E-3 
15-Mar-04 P0304.15 2-BUTANONE 20. E-3 2. E-3 
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RLWTF Annual Report for 2004 

VOC results by species for T A50 Plant Feied Paae 3 of 6 
Sample Sample Concentration Uncertainty 

Date Number Species (mg/L) (mq/L) 
23-Feb-04 P0204.23 ACETONE 520. E-3 52. E-3 
3-Mar-04 P0304.03 ACETONE 15. E-3 1.5 E-3 
8-Mar-04 P0304.08 ACETONE 470. E-3 47. E-3 
15-Mar-04 P0304.15 ACETONE 240. E-3 24. E-3 

- 5-Apr-04 P0404.05 ACETONE 460. E-3 46. E-3 
13-Aor-04 P0404.13 ACETONE 230. E-3 23. E-3 
19-Apr-04 P0404.19 ACETONE 270. E-3 27. E-3 
24-May-04 P0504.24 ACETONE 430. E-3 43. E-3 
1-Jun-04 P0604.01 ACETONE 670. E-3 67. E-3 
9 .. Jun-04 P0604.09 ACETONE 290. E-3 29. E-3 

21-Jun-04 P0604.21 ACETONE 250. E-3 25. E-3 
28-Jun-04 P0604.28 ACETONE 320. E-3 32. E-3 
6-Jul-04 P0704.06 ACETONE 340. E-3 34. E-3 
12-Jul-04 P0704.12 ACETONE 510. E-3 51. E-3 
28-Jul-04 P0704.28 ACETONE 110. E-3 11. E-3 

_2-Aug-04 P0804.02 ACETONE 100. E-3 10. E-3 
24-Aua-04 

>--
P0804.24 ACETONE 50. E-3 5. E-3 

,__, 7-Sep-04 P0904.07 ACETONE 68. E-3 6.8 E-3 
·t3-Seo-04 P0904.13 ACETONE 71. E-3 7.1 E-3 

5-0ct-04 P1004.05 ACETONE 520. E-3 52. E-3 -· 
12-0ct-04 P1004.12 ACETONE 240. E-3 24. E-3 ,.._. 
18-0ct-04 P1004.18 ACETONE 210. E-3 21. E-3 

25-0ct-04 P1004.25 ACETONE 450. E-3 45. E-3 
2-Nov-04 P1104.02 ACETONE 210. E-3 21. E-3 ,.._. 

_.9-Nov-04 P1104.09 ACETONE 200. E-3 20. E-3 
15-Nov-04 P1104.15 ACETONE 280. E-3 28. E-3 

22-Nov-04 P1104.22 ACETONE 180. E-3 18. E-3 -· 
_30-Nov-04 P1104.30 ACETONE 1.4 EO 140. E-3 

6-Dec-04 P1204.06 ACETONE 950. E-3 95. E-3 
13-Dec-04 P1204.13 ACETONE 340. E-3 34. E-3 

~~O-Dec-04 P1204.20 ACETONE 280. E-3 28. E-3 
12-Jan-04 P0104.12 BENZENE 390. E-6 39. E-6 -
"17-Feb-04 P0204.17 BENZENE 460. E-6 46. E-6 

23-Feb-04 P0204.23 BENZENE 460. E-6 46. E-6 

_?.4-Mav-04 P0504.24 BENZENE 1.2 E-3 120. E-6 
6·Jul-04 P0704.06 BROMOBENZENE 3.1 E-3 310. E-6 

~~1-Sep-04 P0904.21 BROMOBENZENE 230. E-6 23. E-6 
3-Mar-04 P0304.03 BROMODICHLOROMETHANE 430. E-6 43. E-6 
3-Mar-04 P0304.03 BROMOFORM 360. E-6 36. E-6 ,__. 
6-Jul-04 P0704.06 BROMOFORM 3.4 E-3 340. E-6 

12-Jan-04 P0104.12 BRO MO METHANE 4.1 E-3 410. E-6 

23-Feb-04 P0204.23 BROMOMETHANE 6.4 E-3 640. E-6 

3-Mar-04 P0304.03 BROMOMETHANE 3.8 E-3 380. E-6 
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RL WTF Annual Report for 2004 

VOC results by species for T A50 Plant Feed Page 5 of 6 
Sample Sample Concentration Uncertainty 

Date Number Species (mq/L} (mg/L} 
2-Feb-04 P0204.02 CHLOROMETHANE 1.2 E-3 120. E-6 

23-Feb-04 P0204.23 CHLOROMETHANE 6.4 E-3 640. E-6 
3-Mar-04 P0304.03 CHLOROMETHANE 440. E-6 44. E-6 
5-Aor-04 P0404.05 CHLOROMETHANE 1.2 E-3 120. E-6 
13-Apr-04 P0404.13 CHLOROMETHANE 3.8 E-3 380. E-6 
1-Jun-04 P0604.01 CHLOROMETHANE 13. E-3 1.3 E-3 

21-Jun-04 P0604.21 CHLOROMETHANE 5.2 E-3 520. E-6 
6-Jul-04 P0704.06 CHLOROMETHANE 1.1 E-3 110. E-6 
12-Jul-04 P0704.12 CHLOROMETHANE 42. E-3 4.2 E-3 
28-,Jul-04 P0704.28 CHLOROMETHANE 1.3 E-3 130. E-6 
16-AuQ-04 P0804.16 CHLOROMETHAINE 2.5 E-3 250. E-6 
24-Auq-04 P0804.24 CHLOROMETHAINE 1.3 E-3 130. E-6 
5-0ct-04 P1004.05 CHLOROMETHAINE 1.6 E-3 160. E-6 

13-Dec-04 P1204.13 CHLOROMETHAINE 2.2 E-3 220. E-6 
23-Feb-04 P0204.23 CIS-1,2-DICHLOFlOETHENE 300. E-6 30. E-6 
6-Jan-04 P0104.06 CISffRANS-1,2-DICHLOROETHENE 1. E-3 100. E-6 
5-Apr-04 P0404.05 CISffRANS-1 ,2-DICHLOROETHENE 1 .4 E-3 140. E-6 

17-Feb-04 P0204.17 HEXACHLOROBUTADI ENE 2.8 E-3 280. E-6 
13-Apr-04 P0404.13 HEXACHLOROBUTADIENE 1.4 E-3 140. E-6 
26-Jan-04 P0104.26 IODOMETHANE 1.2 E-3 120. E-6 
8-Mar-04 P0304.08 IODOMETHANE 1.5 E-3 150. E-6 
13-Apr-04 P0404.13 IODOMETHANE 930. E-6 93. E-6 
21-Jun-04 P0604.21 .._. IODOMETHANE 6.9 E-3 690. E-6 
12-Jul-04 P0704.12 I ODO METHANE 8.3 E-3 830. E-6 
2-Nov-04 P1104.02 IODOMETHANE 980. E-6 98. E-6 

~· 

6-Jan-04 P0104.06 METHYLENE CHLORIDE 3.4 E-3 340. E-6 
12-Jan-04 P0104.12 METHYLENE CHLORIDE 1.6 E-3 160. E-6 
20-Jan-04 P0104.20 METHYLENE CHLORIDE 7.4 E-3 740. E-6 
26-Jan-04 P0104.26 METHYLENE CHLORIDE 3.2 E-3 320. E-6 
17-Feb-04 P0204.17 METHYLENE CHLORIDE 1.9 E-3 190. E-6 
23-Feb-04 P0204.23 METHYLENE CHLORIDE 2.5 E-3 250. E-6 
8-Mar-04 P0304.08 METHYLENE CHLORIDE 2.1 E-3 210. E-6 
1Ei-Mar-04 P0304.15 METHYLENE CHLORIDE 1.9 E-3 190. E-6 
5-Apr-04 P0404.05 METHYLENE CHLORIDE 3.1 E-3 310. E-6 
13-Apr-04 P0404.13 METHYLENE CHLORIDE 2.1 E-3 210. E-6 
19-Apr-04 P0404.19 METHYLENE CHLORIDE 3.8 E-3 380. E-6 
18-May-04 P0504.18 METHYLENE CHLORIDE 5.6 E-3 560. E-6 
24-May-04 P0504.24 METHYLENE CHLORIDE 4.3 E-3 430. E-6 
1-Jun-04 P0604.01 METHYLENE CHLORIDE 5.8 E-3 580. E-6 
9 .. Jun-04 P0604.09 METHYLENE CHLORIDE 2.7 E-3 270. E-6 
21-Jun-04 P0604.21 METHYLENE CHl-ORIDE 4.2 E-3 420. E-6 
28-Jun-04 P0604.28 METHYLENE CHl-ORIDE 4.5 E-3 450. E-6 
6-Jul-04 P0704.06 · METHYLENE CHLORIDE 9.8 E-3 980. E-6 
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RLWTF Annual Report/or 2004 

Table E-2 
SVOC Results by Species for TASO Plant Feed 

t= RADIOACTIVE LIQUID WASTE TREATMENT FACILITY 

I JAN-2004 through DEC-2004 
Sample Sample Concentration Uncertainty 

Date Number -· Species (mq/L) (mq/L) 
5-0ct-04 P1004.05 1,2-DICHLOROBENZENE 2.2 E-3 220. E-6 
6-Jan-04 P0104.06 2,4-DINITROPHENOL 9.1 E-3 910. E-6 -· 6-Jan-04 P0104.06 

'--· 
2-NITROPHENOL 12. E-3 1.2 E-3 

12-Jan-04 P0104.12 2-NITROPHENOL 7. E-3 700. E-6 
20-Jan-04 P0104.20 2-NITROPHENOL 2.8 E-3 280. E-6 -· 17-Feb-04 P0204.17 2-NITROPHENOL 11. E-3 1.1 E-3 -· 24-May-04 P0504.24 2-NITROPHENOL 3.1 E-3 310. E-6 
1-Jun-04 P0604.01 2-NITROPHENOL 2.6 E-3 260. E-6 -· 

12-Jan-04 P0104.12 4-NITROPHENOL 13. E-3 1.3 E-3 
17-Feb-04 P0204.17 4-NITROPHE~JOL 20. E-3 2. E-3 ,....._. 
8-Mar-04 P0304.08 AZOBENZENE 20. E-3 2. E-3 -· 15-Mar-04 P0304.15 AZOBENZENE 4.1 E-3 410. E-6 

24-May-04 P0504.24 AZOBENZENE 12. E-3 1.2 E-3 
1-Jun-04 P0604.01 AZOBENZENE 3.4 E-3 340. E-6 
9-Auq-04 P0804.09 AZOBENZENE 2. E-3 200. E-6 
25-0ct-04 P1004.25 AZOBENZENE 2.1 E-3 210. E-6 
6-Jan-04 P0104.06 BENZOIC ACID 58. E-3 5.8 E-3 ,...--. 

12-Jan-04 P0104.12 BENZOIC ACID 24. E-3 2.4 E-3 
20-Jan-04 P0104.20 BENZOIC ACID 56. E-3 5.6 E-3 
26-Jan-04 P0104.26 BENZOIC ACID 55. E-3 5.5 E-3 
2-Feb-04 P0204.02 BENZOIC ACID 85. E-3 8.5 E-3 
17-Feb-04 P0204.17 BENZOIC ACID 41. E-3 4.1 E-3 
23-Feb-04 P0204.23 BENZOIC ACID 6.2 E-3 620. E-6 
15-Mar-04 P0304.15 BENZOIC ACID 6.7 E-3 670. E-6 
5-Apr-04 P0404.05 8ENZOIC ACID 19. E-3 1.9 E-3 
28-Jul-04 P0704.28 8ENZOIC ACID 15. E-3 1.5 E-3 ,____, 
7-Sep-04 P0904.07 BENZOIC ACID 8. E-3 800. E-6 
13-Sep-04 P0904.13 8ENZOIC ACID 31. E-3 3.1 E-3 
21-Seo-04 P0904.21 8ENZOIC ACID 39. E-3 3.9 E-3 
5-0ct-04 P1004.05 8ENZOIC ACID 32. E-3 3.2 E-3 
12-0ct-04 P1004.12 8ENZOIC ACID 11. E-3 1.1 E-3 
9-Nov-04 P1104.09 8ENZOIC ACID 20. E-3 2. E-3 

-· 31-Auq-04 P0804.31 8ENZYL ALCOHOL 2.6 E-3 260. E-6 
21-Sep-04 P0904.21 BENZYL ALCOHOL 2.3 E-3 230. E-6 
6-Jan-04 P0104.06 818(2-ETHYLHEXYL)PHTHALATE 6.8 E-3 680. E-6 

20-Jan-04 P0104.20 -· 818(2-ETHYLHEXYL)PHTHALATE 6.4 E-3 640. E-6 
26-Jan-04 P0104.26 81S(2-ETHYLHEXYL)PHTHALATE 2.9 E-3 290. E-6 
2-Feb-04 P0204.02 818(2-ETHYLHEXYL)PHTHALATE 7.7 E-3 770. E-6 
17-Feb-04 P0204.17 818(2-ETHYLHEXYL)PHTHALATE 2.7 E-3 270. E-6 
23-Feb-04 P0204.23 Bl 8(2-ETHYLHEXYL)PHTHALATE 3.3 E-3 330. E-6 
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RLWTF Annual Reporlfor 2004 

SVOC results by: s~ecies for T A50 Plant Feed Paae 3 of 3 
Sample Sample Concentration Uncertainty 

Date Number Soecies (ma/U (mg/L) 
15-Mar-04 P0304.15 N-NITROSO-Dl-N-PROPYLAMINE 2.8 E-3 280. E-6 

5-Aor-04 P0404.05 N-NITROSO-Dl-N-PROPYLAMINE 5.6 E-3 560. E-6 

18-Mav-04 P0504.18 N-NITROSO-Dl-N-PROPYLAMINE 6.7 E-3 670. E-6 

2-Aug-04 P0804.02 N-NITROSO-Dl-N-PROPYLAMINE 8.5 E-3 850. E-6 
12-0ct-04 P1004.12 N-NITROSO-Dl-N-PROPYLAMINE 3.8 E-3 380. E-6 

25-0ct-04 P1004.25 N-NITROSO-Dl-N-PROPYLAMINE 9.1 E-3 910. E-6 
15-Nov-04 P1104.15 N-NITROSO-Dl-N-PROPYLAMINE 4.8 E-3 480. E-6 
12-Jan-04 P0104.12 N-NITROSODIMETHYLAMI NE 3.5 E-3 350. E-6 
17-Feb-04 P0204.17 N-NITROSODI METHYLAMI NE 6. E-3 600. E-6 

3-Mar-04 P0304.03 N-NITROSODI METHYLAMINE 2.3 E-3 230. E-6 
28-Jun-04 P0604.28 N-NITROSODI METHYLAMINE 2.4 E-3 240. E-6 

2-Aug-04 P0804.02 N-NITROSODI METHYLAMINE 3.6 E-3 360. E-6 
12-Jan-04 P0104.12 PHENOL 4.3 E-3 430. E-6 

17-Feb-04 P0204.17 PHENOL 3.7 E-3 370. E-6 
20-Jan-04 P0104.20 PYRIDINE 44. E-3 4.4 E-3 

26-Jan-04 P0104.26 PYRIDINE 18. E-3 1.8 E-3 
17-Feb-04 P0204.17 PYRIDINE 36. E-3 3.6 E-3 

15-Mar-04 P0304.15 PYRIDINE 49. E-3 4.9 E-3 

24-Mav-04 P0504.24 PYRIDINE 47. E-3 4.7 E-3 

13-Seo-04 P0904.13 PYRIDINE 110. E-3 11. E-3 
21-Sep-04 P0904.21 PYRIDINE 7.7 E-3 770. E-6 

18-0ct-04 P1004.18 PYRIDINE 21. E-3 2.1 E-3 
25-0ct-04 P1004.25 PYRIDINE 5.4 E-3 540. E-6 
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RLWTF Annual Report for 2004 

Table E-4 
VOC Results by Speciies for T ASO Plant Sludge 

RADIOACTIVE LIQUID WASTE TREATMENT FACILITY 
-· 

JAN-2004 throuoh DEC-2004 -· 
Sample Sample Concentration Uncertainty 

Date Number Species (mg/L) (mq/L) -
3-Feb-04 50S0204.03 1, 1, 1-TRICHLOROETHANE 1.9 E-3 190. E-6 -· 
3-Feb-04 50S0204.03 1,2,4-TRIMETHYLBENZENE 13. E-3 1.3 E-3 -
1-Aor-04 50S0404.01 1,2,4-TRIMETHYLBENZENE 30. E-3 3. E-3 -· 
9 .. Jun-04 50S0604.09 1,2,4-TRIMETHYLBENZENE 7.9 E-3 790. E-6 -· 
1-Apr-04 5080404.01 1,2-DICHLOROBENZENE 5.5 E-3 550. E-6 -· 
9 .. Jun-04 50S0604.09 1,3,5-TRIMETHYLBENZENE 2.6 E-3 260. E-6 

3-Feb-04 50S0204.03 2-BUTANONE 17. E-3 1.7 E-3 -· 
9-Jun-04 50S0604.09 2-BUTANONE 21. E-3 2.1 E-3 

3-Feb-04 5080204.03 4-METHYL-2-PENTANONE 12. E-3 1.2 E-3 
-· 

3-Feb-04 50S0204.03 ACETONE 990. E-3 99. E-3 

1-Apr-04 5080404.01 ACETONE 270. E-3 27. E-3 -· 
9-Jun-04 50S0604.09 ACETONE 230. E-3 23. E-3 

1-Apr-04 5080404.01 CARBON Dl8ULIFIDE 3.2 E-3 320. E-6 -· 
1-Apr-04 50S0404.01 CISfTRANS-1,2-DICHLOROETHENE 4. E-3 400. E-6 

3-Feb-04 50S0204.03 METHYLENE CHLORIDE 7.8 E-3 780. E-6 -· 
3-Feb-04 50S0204.03 STYRENE 850. E-6 85. E-6 -· 
9-Jun-04 50S0604.09 STYRENE 1.3 E-3 130. E-6 

3-Feb-04 5080204.03 TETRACHLOROETHENE 12. E-3 1.2 E-3 

1-·Apr-04 5080404.01 TETRACHLOROETHENE 11. E-3 1.1 E-3 

9-Jun-04 50S0604.09 TETRACHLOROETHENE 2.1 E-3 210. E-6 -
3-Feb-04 50S0204.03 TOLUENE 2. E-3 200. E-6 

>-· 
1-Apr-04 50S0404.01 TOLUENE 3.3 E-3 330. E-6 

9-Jun-04 5080604.09 TOLUENE 2.2 E-3 220. E-6 

>-· 
1-Aor-04 50S0404.01 TRICHLOROETHENE 2.7 E-3 270. E-6 

9-Jun-04 50S0604.09 TRICHLOROETHENE 600. E-6 60. E-6 

1-Apr-04 5080404.01 XYLENE (TOTAL.) 2.5 E-3 250. E-6 
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Environmental Stewardship Division (ENV-DO) 
Water Quality & Hydrology Group (ENV-WQH) 
P.O. Box 1663, Mail Stop K497 Date: July 26, 2005 
Los Alamos, New Mexico 87545 Refer To: ENV-WQH: 05-131 
(505) 667-7969/FAX: (505) 665-9344 

Mr. Christopher F. Vick 
Ground Water Pollution Prevention Section 
Ground Water Quality Bureau 
New Mexico Environment Department 
1190 St. Francis Drive 
P.O. Box 26110 
Santa Fe, New Mexico 87502-6110 

SUBJECT: TA-50 RADIOACTIVE LIQUID WASTE TREATMENT FACILITY, 
GROUND WATER DISCHARGE PLAN (DP-1132) QUARTERLY REPORT, 
SECOND QUARTER 2005 

Dear Mr. Vick: 

This letter is intended to serve as Los Alamos National Laboratory's quarterly Ground Water 
Discharge Plan (DP-1132) Report for the TA-50 Radioactive Liquid Waste Treatment Facility 
(RLWTF) for the second quarter (April, May, and June) of 2005. Since the first quarter of 1999, Los 
Alamos National Laboratory has provided your agency with voluntary quarterly reports containing 
analytical results from effluent and ground water monitoring. 

Mortandad Canyon Alluvial Ground Water Monitoring Results 
Table 1.0 presents the analytical results from sampling conducted at four Mortandad Canyon alluvial 
monitoring wells during the second quarter of 2005. All of the analytical results from MC0-3, MC0-
4B, MC0-6, and MC0-7 were below New Mexico Water Quality Control Commission (NM WQCC) 
Regulation 3103 standards for nitrate-nitrogen (N03-N), fluoride (F), and total dissolved solids (TDS) 
with the exception of a single, anomalous result for nitrate+nitrate (as N) at PM-3. 

General Engineering Laboratories (GEL) reported a nitrate+nitrite (as N) result of 530 mg/Lat MC0-
3. This result is believed to an erroneous value based upon the following information: first, sample 
results over the previous five quarters have shown an average nitrate+nitrite (as N) concentration at 
MC0-3 of approximately 2.5 mg/L; and second, the reported value exceeds the TDS concentration in 
the sample of 255 mg/L. Analytical or sampling error are the suspected cause of this anomalous 
result. GEL is reanalyzing the sample and the results will be reported to the NMED in the next 
quarterly report. 

The World's Greatest Scienc.e Protect ing America 

An Equal Opportunity Employer I Operated by the University of Cal ifornia for DOE/NNSA 
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Mr. Christopher F. Vick 
ENV-WQH: 05-131 

RL WTF Effluent Monitoring Results 

- 2 - July 26, 2005 

Table 2.0 presents the analytical results from weekly composite sampling of the RLWTF's effluent. 
The final weekly composite (FWC) samples are flow-proportioned composite samples prepared from 
each tank of effluent generated by the RL WTF during a 7-day period. Samples are submitted to 
General Engineering Laboratories (GEL), Charleston, SC, for analysis. None of the sample results 
from the second quarter exceeded the NM WQCC Regulation 3103 standards for N03-N, F, or TDS. 

Table 3.0 presents the final monthly composite (FMC) sample results for nitrate-N and perchlorate for 
the second quarter of 2005. The FMC samples are flow-proportioned composite samples prepared 
from each tank of effluent generated by the RL WTF during the month. Analysis is by the TA-50 
RLWTF analytical laboratory. None of the sample results from the second quarter exceeded the NM 
WQCC Regulation 3103 standard for N03-N. 

Please contact me at (505) 667-7969 if you would like additional information regarding this quarterly 
report. 

Sincerely, 

~~ 
Bob Beers 
Water Quality & Hydrology Group 

BB/lm 

Cy: M. Leavitt, NMED/SWQB, Santa Fe, NM 
R. Ford-Schmid, NMED/DOE/OB, Santa Fe, NM 
M. Johansen, NNSA/LASO, MS A316 
G. Turner, NNSA/LASO, MS A316 
J. Balkey, NWIS-DO, MS J910 
J. Ball, NWIS-DO, MS J910 
R. Alexander, NWIS-RLW, MS E518 
D. Moss, NWIS-RLW, MS E518 
P. Worland, NWIS-RLW, MS E518 
B. McClenahan, NWIS-RLW, MS E518 
K. Hargis, ENV-DO, MS J591 
D. Stavert, ENV-DO, MS J591 
T. George, ENV-DO, MS J591 
J. Dewart, ENV-ERS, MS M992 
S. Rae, ENV-WQH, MS K497 
M. Saladen, ENV-WQH, MS K497 
ENV-WQH File, MS K497 
IM-5, MS A150 

The World's Greatest Science Protect ing America 
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Radioactive Liquid Waste Treatment Facility 
Ground Water Discharge Plan (DP-1132) Quarterly Report 
2nd Quarter, 2005 

Table 1.0. Mortandad Canyon Alluvial Monitoring Well Sampling, Analytical Results, 2nd Quarter, 2005. 

-- " Perchlorate by Perchlorate by 
- Sample Date LC/MS/MS2 (ug/L) IC3 (u2/L) Samplin2 Location .. 

MC0-3 6/14/2004 2.76 <4.00 

MC0-3 duplicate 6/14/2005 2.74 <4.00 
MC0-4B 5/23/2005 44.3 38.3 
MC0-6 4/27/2005 29.0 28.5 
MC0-6 duplicate 4/27/2005 31.7 <4.00 
MC0-7 4/28/2005 45.4 44.4 
MCO-7 duplicate 4/28/2005 46.5 44.1 

NM WQCC 3103 Ground 
Water Standards (mg/L) 

Notes: 
1The NMWQCC Regulation 3 I 03 Ground Water Standard is for N03-N. 
2LC/MS/MS means perchlorate analysis by Liquid Chromatography/Mass Spectrometry/Mass Spectrometry. 
3 IC means the EPA Method 314, perchlorate analysis by Ion Chromatography. 

N03+N02-N TKN 
(m2/L) (mg/L) 

5304 0.20 

5304 <0.010 
2.37 0.348 
1.98 0.155 
1.96 0.014J 
3.42 0.149 
3.38 0.05 lJ 

JOI 

4This result exceeds the TDS concentration in the sample indicating analytical or sampler error. Reanalysis of the original sample is pending. 

NS means that no sample was collected due to insufficient water in the well. 

IS\ 
l:1J 
IS\ 
I~ 

J indicates an estimated value. The result was less than the reporting limit, but greater than the detection limit. 

All analyses by General Engineering Laboratories, Charleston, SC. 

·.J Los Alamos 
National Laboratory 

NH3-N 
. (mg/L) 

<0.010 

<0.010 
0.314 

<0.010 
<0.010 
<0.010 
<0.010 

TDS F 
(mgJL) (mg/L) 

250 0.43 

255 0.44 
319 0.92 
301 1.00 
302 1.08 
301 1.17 
303 1.18 

1000 1.6 
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Radioactive Liquid Waste Treatment Facility 
Ground Water Discharge Plan (DP-1132) Quarterly Report 
2nd Quarter, 2005 

Table 2.0. RLWTF Final Weekly Composite (FWC) Effluent Sampling, Analytical Results, 2nd Quarter, 2005. 

.. -. "· - RLWTF Final Weekly Composite Results' (m2/L) 
4,•.0r"l - " 
f - ' ' 

', ..:' •. ·.I" ·- - . 
• < 
. 

Monitoring Period Sample Composite Date N03+N02-N1 (mg/L) 

March, 2005 311612005 0.97 
3/28/2005 2.36 

April, 2005 41412005 4.71 

411112005 3.07 

4/18/2005 4.02 

4/25/2005 2.81 

May,2005 51212005 1.96 

511012005 1.61 

511612005 2.60 

5/23/2005 2.14 

5/31 /2005 1.70 

June,2005 61712005 1.17 

611512005 1.95 

2nd Quarter 2005 Averages (mg/L)3 2.4 

NM WQCC 3103. Ground Water Standards (mg/L) 10 2 

Notes: 
1 Analysis by General Engineering Laboratories, Inc., Charleston, SC 

IS) 2The NM WQCC Regulation 3103 Ground Water Standard is for nitrate (NOr N). 

IJ,JI 32nd quarter averages include results from March 2005 . 

ISJ H means that the hold-time was exceeded. 

IJi J means the reported value is greater than the Method Detectio Limit (MDL) but less than the Reporting Limit (RL). 

i:o 
Los Alamos 
National Laboratory 

.. 

Fluoride1 (mg/L) • 

<0.055 
0.0951 

0.17 

0.0881 

0.0961 

0.0821 

<0.030 

0.18 

0.18 

0.23 

0.0681 

<0.030 

0.0711 

0.11 

1.6 

, 

' . 
. 

TDS1 (mg/L) 

124 
210 

278 

164H 

233 

142 

109 

114 

105 

143 

181 

137 

152 

161 

1000 
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Radioactive Liquid Waste Treatment Facility 
Ground Water Discharge Plan (DP-1132) Quarterly Report 
2nd Quarter, 2005 

Table 3.0. RLWTF Final Monthly Composite (FMC) Effluent Sampling, Analytical Results, 2nd Quarter, 2005. 

.-
... -;. 

Monitoring Period 
,, 

' 

April, 2005 

May, 2005 

June,2005 

NM WQCC 3103. Ground Water Standards (mg/L) 

Notes: 
1Analyses by the Laboratory's TA-50 RLWTF analytical laboratory. 

Los Alamos 
National Laboratory 

-
RLWTF FMC Results1 

- N03-N (mg/L) Perchlorate by IC (ug/L) 

0.93 +/-0.09 <l 

0.75 +/-0.07 <l 

1.1 +/-0.1 < I 

JO NA 
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Environmental Stewardship Division (ENV-DO) 
Water Quality & Hydrology Group (ENV-WQH) 
P.O. Box 1663, Mail Stop I<.497 
Los Alamos, New Mexico 87545 
(505) 665-1859/FAX: (505) 665-9344 

Mr. William C. Olson, Bureau Chief 
Ground Water Quality Bureau 
Nev· Mexico Environment Department 
Harold Runnels Building, Room N226 l 
1190 St. Francis Drive 
P.O. Box 26110 
Santa Fe, New Mexico 87502-6110 

AUb IJ 4 2005 

Date: August 4, 2005 
Refer To: ENV-WQH: 05-137 

LA-UR-05-5851 

SUBJECT: REVIEW COMMENTS, DRAFT DISCHARGE PERMIT DP-1132, TA-50 
RL WTF, LOS ALAMOS NATIONAL LABORATORY 

Dear Mr. Olson: 

The University of California and the U.S . Department of Energy (collectively referred to as "the 
Laboratory") appreciate the opportunity to review and comment on the draft Ground Water 
Discharge Pe1mit DP-1132 for the Technical Area (TA)-50 Radioactive Liquid Wastewater 
Treatment Facility (RLWTF). The Laboratory's review comments are presented in the following 
three attachments: Attachment 1.0 is a redline version of the draft permit, Attachment 2.0 is a table 
summarizing all of the comments contained in the redline version, and Attachment 3.0 is the draft 
permit with our comments fully integrated. 

In addition, below we have addressed in greater detail three of our more significant concerns with 
the draft permit. First, the draft permit does not acknowledge the exemption afforded under 
20.6.2.3105 .F NMAC for those NPDES constituents that have an effective and enforceable effluent 
limitations. Second, the draft permit contains operational requirements that do not directly relate to 
the quality of the effluent discharged by the TA-50 RWLTF. And third, ground water monitoring 
requirements in the draft permit are duplicative with those currently being conducted pursuant to the 
New Mexico Hazardous Waste Act, under the March 1, 2005, Consent Order. Each of these 
concerns is addressed further below. 

1. Under 20.6.2.3105.F NMAC, those constituents that are subject to effective and enforceable 
effluent limitations in a NPDES permit are exempt from discharge permit requirements. The 
issuance ofNPDES Permit No. NM0028355 by the U.S. Environmental Protection Agency, 
Region 6, and its subsequent certification by the NMED, validate the monitoring :frequency 
and discharge limitations in the Permit as appropriate and effective. 

An Equal Opportunity Employer I Operated by the University of Cali forn ia for DOE/NNSA 
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Mr. William C. Olson 
ENV-WQH: 05-137 

- 2 - August 4, 2005 

Table 1.0 presents a summary of the monitoring required in the Laboratory's NPDES Permit 
for Outfall 051 in Mortandad Canyon. The NPDES Permit contains limits for all of these 
parameters except flow, perchlorate, and nickel. 

Table 1.0. NPDES Monitoring Requirements, TA-50 RLWTF Outfall 051. 
Monitoring Frequency NPDES Constituents 
Weekly Flow (continuous), COD, TSS, Cd, Cr, Cu, Fe, Pb, Hg, Zn 
Monthly Total Toxic Organics (84 compounds), Ni 
Yearly As, Al, B, Co, Se, V, Ra-226+228, Tritium, Perchlorate 

Conditions No. 3and13 of the draft discharge permit concerning effluent monitoring do not 
indicate that the NPDES constituents cited in Table 1.0 are exempt from regulation under 
20.6.2.3105.F NMAC. 

2. The draft permit contains operational requirements that do not relate to the quality of the 
effluent discharged by the TA-50 RWLTF. We believe that the Ground Water Discharge 
Permit is performance-based and that the following draft permit requirements are outside of 
the regulatory authority of 20.6.2.3000 through 3114 NMAC. 

• Condition No. 5: The permittees shall maintain the liquid waste collection system 
and associated monitoring in a manner such that a release to the environment does 
not occur. 

• Condition No. 6: The permittees shall remove solids from the RL WTF as required. 
• Condition No. 10: The permittees shall measure the monthly volume of wastewater 

discharged to the collection system from each of the primary waste generator sites. 
• Condition No.11: The permittees shall inspect the collection system and associated 

monitoring system on an annual basis. 
• Condition No. 12: The permittees shall inspect and evaluate the integrity of all tanks, 

treatment units, pipelines, trucks, and all associated equipment associated with the 
RL WTF on an annual basis. · 

The TA-50 RL WTF currently operates under a set of strict and highly prescriptive operating 
procedures and inspection schedules established by the DOE. In general, equipment 
inspections are conducted on a 2 to 5-year :frequency. A critical element in determining 
inspection frequencies is the requirement to minimize the radiological exposure to workers 
(ALARA, As Low As Is Reasonably Achievable). Current inspection schedules have been 
carefully designed to balance the need for a robust inspection program while protecting 
workers from unwarranted exposure. 

3. The ground water monitoring requirements contained in Condition No. 14 of the draft permit 
duplicate those currently being conducted pursuant to the Consent Order dated March l, 
2005. The Consent Order contains requirements for the investigation of the sources, nature, 
and extent of contamination in Mortandad Canyon. Subject to the requirements of approved 
sampling plans, the Consent Order also calls for the collection of ground water samples from 
the following: 

An Equal Opportunity Employer I Operated by the University of California for DOE/NNSA 
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Mr. William C. Olson 
ENV-WQH: 05-137 

- 3 - August 4, 2005 

• Alluvial wells MC0-2, MC0-3, MC0-4B, MC0-5, MC0-6, MC0-6B, MC0-7, 
MC0-7.5, MT-4, TSWB-6, and all alluvial wells installed in the future; 

• Intermediate well MCOBT-4.4 and all intermediate wells installed in the future; and 
• Regional wells R-15, R-22, TW-8, and all regional wells installed in the future. 

The Consent Order calls for preparation of an investigation report presenting the results of 
field activities, summarizing the data collected, and presenting recommendations and 
conclusions. In addition, the abatement of water pollution in Mortandad Canyon falls under 
the New Mexico Hazardous Waste Act and is therefore exempt from the abatement plan 
requirements of the New Mexico Water Quality Control Commission Regulations 
(Regulations) [20.6.2.4105 NMAC]. In summary, the monitoring objectives of the Consent 
Order for Mortandad Canyon are consistent with and will fully satisfy the requirements 
specified under the Regulations [20.6.2.3107 NMAC] . 

In the original Ground Water Discharge Permit Application dated August 16, 1996, the Laboratory 
reported that, typically, the RL WTF discharges 0, 1, or 2 tanks of treated effluent per day (Section 4, 
Page 9). Since 1996, the RLWTF's treatment system has undergone significant changes. As a 
result, the RL WTF needs to retain the capability to discharge more than two tanks per day as 
operating conditions dictate. Therefore, the Laboratory proposes that no daily discharge limit be 
established in this permit. Further, the Laboratory proposes that an annual maximum discharge 
volume of 6.341 million gallons (24 million liters) per year be used. This is less than the 8.69 
million gallons (32.9 million liters) per year that was proposed for an annual maximum in the 1996 
application. 

In closing, the attached review comments have been prepared for your consideration after careful 
thought by Laboratory staff. The underlying foundation for the majority of these comments is that 
discharge permits are performance-based and the responsibility for sound management and operation 
resides with the operator. The RL WTF's outstanding record of operation over the past five years 
should be considered during the development of this Discharge Permit. 

Again, we appreciate the opportunity to review and comment on the draft Ground Water Discharge 
Permit. Please contact Bob Beers of the Laboratory' s Water Quality and Hydrology Group at (505) 
667-7969 or Mat Johansen of the U.S. Department of Energy at (505) 667-5491 if additional 
information would be helpful. 

Sincerely, 

Steven Rae 
Group Leader 
Water Quality & Hydrology Group 
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Ground Water Bureau Hand delivered 
New Mexico Environment Department 
1190 St. Francis Drive 
Santa Fe, New Mexico 

Re: Application of the U.S. Department of 
Energy and the University of California 
for renewal of discharge permit DP-1132 
for the Radioactive Liquid Waste Treatment 
Facility at Los Alamos National Laboratory 

Dear Bill: 

I write as counsel for Amigos Bravos to request a public hearing and to comment on 
the draft discharge permit DP-1132 issued by the Ground Water Bureau of the New Mexico 
Environment Department on April 11, 2005 and re-issued on June 10, 2005 . 

Introduction 

The Ground Water Bureau ("the Bureau") of the New Mexico Environment 
Department ("NMED") indicated in its April 11, 2005 notice of issuance, and its June 10, 
2005 notice ofre-issuance, of the draft of discharge permit DP-1132 that it proposes to issue 
DP-1132 to the U.S. Department of Energy ("DOE") and the University of California ("the 
University") for the Los Alamos National Laboratory Radioactive Liquid Waste Treatment 
Facility at Technical Area 50 ("the Facility") within the Los Alamos National Laboratory 
("LANL"). The June tenth re-issuance notice stated that public comments and requests for a 
public hearing must be submitted on or before August 4, 2005. 

This request for a public hearing and these comments are submitted by Amigos 
Bravos, a non-profit community based organization that is concerned about the impacts of 
the Facility on ground and surface water in New Mexico. Amigos Bravos appreciates the . 
effort by the Bureau to address the discharges from the Facility. Amigos Bravos also 
appreciates this opportunity to be involved in the Bureau's consideration of the issues 
presented by those discharges. This request for a public hearing and these comments are 
submitted pursuant to the New Mexico Water Quality Act and the New Mexico Water 
Quality Control Commission Regulations. 

1405 Luisa Street, Suite 5; Santa Fe, New Mexico 87505 
Phone (505) 989-9022 Fax (505) 989-3 769 nmelc@nmelc.org 
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Request for public hearing 

) 

Amigos Bravos ' request for a public hearing should be granted for two reasons. First, 
there is significant public interest in this proposed discharge permit. Second, there are 
significant issues that must be addressed before the discharge permit is issued in final form. 

The New Mexico Water Quality Act and its implementing regulations provide for 
public hearings.· 

The New Mexico Water Quality Act; NMSA 1978 §§ 74-6-1 et seq ("the Act") 
provides that the Water Quality Control Commission ("WQCC") shall adopt regulations 
providing for notice to the public of applications for permits under the Act. NMSA 1978 
§74-6-5 .F. That section also provides that no ruling on an application for a permit shall be 
made without opportunity for a public hearing at which all interested persons have the chance 
to present their views and arguments, and to cross examine witnesses provided by other 
parties. Id. 

The Water Quality Control Commission Regulations ("the Regulations") adopted to 
implement these provisions indicate that the NMED shall conduct a public hearing or . 
meeting if the Secretary determines that there is significant public interest. NMAC 
§20.6.2.4108.D . There is significant public interest in the proposed discharge permit that is 
the subject of this proceeding. 

This request is made by the board of directors, the staff, and the members of Amigos 
Bravos, a community based non-profit organization. The mission of Amigos Bravos includes 
an emphasis on protection of the Rio Grande watershed, and Amigos Bravos has a particular 
interest in this proceeding. Moreover, Amigos Bravos' extensive membership includes many 
members who live down stream and down gradient from LANL and who are therefore at risk 
from contamination discharged by the Facility that is the subject of proposed discharge 
permit DP-1132. 

Amigos Bravos' mission and strategic plan call for addressing contamination from 
LANL. 

The mission of Amigos Bravos includes several specific goals. These are: 1) to 
return New Mexico ' s rivers and the Rio Grande watershed to drinkable quality wherever 
possible, and to contact quality everywhere else; 2) to see that natural flows are maintained 
and where those flows have been disrupted by human intervention, to see that they are 
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regulated to protect and reclaim the river ecosystem by approximating natural flows; and 3) 
to preserve and restore the native riparian and riverine biodiversity. Amigos Bravos supports 
the environmentally sound, sustainable traditional ways of life of indigenous cultures and 
holds that environmental justice and social justice go hand in hand. 

Amigos Bravos' Board of Directors adopted the Amigos Bravos Strategic Plan in July 
2003. That Strategic Plan identifies the use of state and federal regulatory processes to stop 
ground and surface pollution migrating from LANL facilities as a key component of Amigos 
Bravos' work, particularly the organization 's work to protect and restore water quality and 
quantity in White Rock Canyon. 

Amigos Bravos believes that state ground water discharge permits provide the public 
with a unique opportunity to work with the State, and the polluting facility, to develop the 
best possible protection for ground water in both the short term and after closeout of the 
facility. By preventing additional pollution from being released, and by requiring clean up of 
historic releases, the public's right to clean waterwill be protected. The proposed issuance 
of discharge permit DP-1132 to LANL provides Amigos Bravos with an opportunity to serve 
New Mexico ' s citizens by protecting the state' s future drinking water resources while 
furthering its mission. 

Amigos Bravos' extensive membership includes a substantial number of people who 
may be affected by contamination from the Facility. 

Amigos Bravos' membership of more than 1,600 people reflects the geography of its 
constituency, with about 80 percent residing in-state. Within New Mexico, a substantial 
number of the members live in Los Alamos, Santa Fe, and Albuquerque. Because 
contaminants discharged by the Facility may reach ground water, the Amigos Bravos 
members who live in Los Alamos are at risk from contamination discharged by that Facility. 
Since discharges from that Facility also have the potential to reach the Rio Grande, Amigos 
Bravos members in Santa Fe and Albuquerque are at risk from contamination released by 
that Facility. There are therefore a substantial number of Amigos Bravos members who may 
be affected by discharges governed by proposed discharge permit DP-1132. 

On the basis of the interests of Amigos Bravos' membership alone, there is significant 
public interest in the proposed discharge plan DP-1132. Moreover, Amigos Bravos is not the 
only organization that is requesting a public hearing concerning proposed discharge plan DP-
1132. A similar request is being made by Concerned Citizens for Nuclear Safety, a non
profit organization based in Santa Fe that has a long standing interest in the operations of the 
LANL, and whose request is backed by that group 's Board of Directors, Staff, and 
membership. 
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There is therefore significant public interest in the draft DP-1132, and the NMED 
Secretary should grant this and other requests for a public hearing. 

Comments on the draft DP-1132. 

These comments are divided into the following categories: comments on the impacts 
of discharges from the Facility; questions about the need to discharge from the Facility and 
the alternatives to discharging from the Facility; comments on effiuent limits; information 
that is needed in order to evaluate the impacts of the discharges from the Facility; comments 
concerning the wastes that are taken into and processed in the Facility; joint and several 
liability among the permittees for obligations under the permit; comments and questions 
about the treatment and disposal of non-liquid wastes generated at the facility; comments on 
the monitoring measures called for by the draft discharge permit; comments concerning the 
provision of monitoring and other data to members of the public; comments on the proposed 
closure plan for the Facility; comments on the need for a financial assurance for the 
discharge permit; comments on the relationship ofDP-1132 to the Compliance Order on 
Consent entered into between the NMED, the DOE, and the University on March 1, 2005 
("the Compliance Order"), and comments on the retention of records by the permittees. 

These comments are not meant to address all issues that exist or may arise with 
respect to the proposed discharge permit. Amigos Bravos reserves the right to raise other 
issues in other contexts, including negotiations and a public hearing, concerning the proposed 
permit. 

Discharges from the Facility have the potential to impact ground water and down 
gradient surface water. 

The potential for contaminants from Technical Area 50, where the Facility is located, 
to reach the Rio Grande was documented by George Rice in New Mexico 's Right to Know: 
The Potentialfor Groundwater Contaminants from Los Alamos National Laboratory to 

·Reach the Rio Grande, Prepared for Concerned Citizens for Nuclear Safety, Second 
Technical Report, July 2004 ("the Rice Report"). As that report indicates, there are pathways 
by which the contaminants released from this and other LANL facilities, can travel through 
ground and surface water between LANL and the Rio Grande. Rice Report, 34-35 . 
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The discharge permit should require that LANL evaluate alternatives to discharges 
from the Facility. 

The Regulations provide that the NMED may require information that may be 
necessary to demonstrate that a discharge will not result in an exceedence of standards at any 
place where water may be withdrawn now or in the reasonably foreseeable future . NMAC 
§20.6.2.3106.C(7). Because contaminants discharged from the Facility may cause such an 
exceedence of standards in ground or surface water that is down gradient and down stream 
from the Facility, the proposed discharge plan should require LANL to evaluate whether 
discharges from the Facility are necessary. 

Elimination or minimization of discharges from the Facility could be accomplished 
through advanced treatment technologies which could render any potential discharges free of 
contaminants and available for re-use by LANL. Even if an evaluation demonstrates that 
discharges are necessary; the discharge permit should mandate that LANL recycle water 
treated in the Facility to the maximum extent possible. 

The discharge permit's effluent limits should be revised. 

The effluent limit for gross alpha particle activity in the draft discharge permit is 30 
pCi/L (draft discharge permit, Introduction), but that is twice the U.S . Environmental 
Protection Agency's drinking water standard of 15 pCi/L. The discharge permit's limit 
should be reduced to be consistent with that drinking water standard. In addition, the effluent 
limit for perchlorate is 4ug/L (/d.) even though LANL claims that the Facility has reduced 
perchlorate concentrations to less than 1 ug/L. The discharge permit should reflect the lower 
concentration that LANL has stated is being achieved. The discharge permit also should set 

. limits on discharges of volatile organic compounds and semi-volatile organic compounds. 

The Bureau needs more information before it can properly evaluate discharges from 
the Facility. · 

The Bureau does not have adequate information about the impact of past discharges 
from the Facility on surface and ground water in Mortandad Canyon and further down 
gradient to be able to determine accurately the effects that discharges from the Facility will 
have. Studies are needed to determine where discharges from the Facility travel and what 
their effect is on the existing contamination in the ground water and soil. For these and other 
reasons, DP-1132 should include flexibility that allows for appropriate modification of the 
permit as information becomes available, particularly through the investigations called for by 
the Compliance Order. Any modifications that are proposed should be considered in a 
process that includes public involvement. See NMAC §20.6.2.3108:A. 
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The Bureau also lacks necessary information about the wastes being treated at the 
Facility. For example, the Bureau should know whether it would be possible to separate 
waste that includes radionuclides from waste that does not prior to shipment or transfer of the 
waste to the Facility. The Bureau also should know whether waste containing radionuclides 
can be separated from waste that does not contain radionuclides prior to discharge of the 
waste from the Facility. In addition, the Bureau needs to know the chemistry of each of the 
effluent streams to be treated. This should include information on total and dissolved 

. concentrations of all constituents regulated by the WQCC. It also should include information 
on the chemistry of waters that receive discharges from the Facility. If waters at other LANL 
technical areas receive discharges from the Facility, the Bureau should know the chemistry of 
those waters as well as their depth. 

DP-1132 should set forth requirements concerning the wastes that are transported to 
the Facility and processed there. 

It is appropriate to include in the draft permit the provisio_n that restricts the facilities 
that may pump liquid waste to TA-50through the Radioactive Liquid Waste Collection 
System (RL WCS) via double encased pipe or transport liquid waste to T A-50 by truck. The 
permit also should specify that any modification of this provision should require approval by 
the Bureau after a process involving input from the public. 

The discharge permit should specify joint and several liability among the permittees. 

The proposed discharge permit is addressed to DOE and the University, but it does 
not indicate which of those entities is responsible for what actions under the permit . In order 
to make clear that each of the permittees is responsible for everything called for by the 
permit, it should specify that the two parties are jointly and severally liable for all of the 
actions to be performed under the permit. 

The discharge plan should address the nature, treatment, and disposal of non-liquid 
. . 

wastes that are generated at Facility. 

In order to insure that non-liquid wastes that are generated at the Facility do not cause 
exceedences of standards elsewhere, the discharge permit should specify the treatment 
process at Technical Area 53 for evaporator distillate and reverse osmosis permeate that do 
not meet the criteria for discharge to Mortandad Canyon. The permit also should specify 
whether further treatment is required if these wastes do not meet the criteria for discharge at 
Technical Area 53 , and should indicate where these wastes are treated and disposed. 
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In addition, the discharge permit should address solids removed from the primary 
clarifier and TUF unit, which are referred to in Operational Plan Condition No. 3, as well as 
the management of solids generated by treatment and proposed to be disposed of at Technical 
Area 54. The discharge permit also should cover containment of these wastes, whether there 
is a contingency plan for them, and what, if any, risk their storage and disposal pose to 
ground or surface water. The same considerations should be addressed for evaporator 
bottoms that are used in connection with Operation Plan Condition No. 3. · 

The discharge permit also should a.ddress these issues for the other wastes described 
in Operational Plan Condition No . 3. The discharge permit should include management 
plans and treatment for sludges, scale and other solids generated by treatment processes at 
Technical Area 50, such as clarifier underflow, filtration wastes, reverse osmosis 
concentrates, pipe scale, etc. These wastes are likely to include radionuclides, metals and 
organics removed from treated waste streams, and the discharge permit should provide for 
their management and disposal so that they do not cause ground water contamination. 

The discharge plan should include additional provisions relating to monitoring and 
reporting. 

The draft discharge permit's provisions on Monitoring, Reporting, and Other 
Requirements mandate monitoring of effluent quality for each effluent batch (Monitoring, 
Reporting, and Other Requirements, ifl3), but indicates that results must be reported only on 
a quarterly basis. The discharge permit should be changed to require that any exceedences 
that are found should be reported immediately. 

The Monitoring, Reporting, and Other Requirements portion of the draft discharge 
permit also calls for monitoring at several specified wells. Monitoring, Reporting, and Other 
Requirements, i114. Two of those monitoring wells, MCOBT-4.4 and TW-8 are being 
replaced, however, and the discharge permit should require monitoring at the replacement 
wells. In addition, several new monitoring wells have been installed in Mortendad Canyon. 
The permit should require monitoring at those wells also . 

The discharge plan should provide for making monitoring and other data available to 
members of the public in real time. · 

Several provisions of the draft discharge permit require monitoring and reporting to 
the NMED. See, e.g., Monitoring, Reporting, and Other Requirements i1i19-14 and 
Contingency Plans ifi115-19. The discharge permit should mandatethat the results of those 
and other monitoring and sampling procedures be made available to the members of the 
public at the time that they are submitted to the NMED. Such results can be made available 
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by electronic mail to members of the public who have requested ongoing information; for 
other members of the public, results could be posted on a web site. 

The discharge plan should provide a more specific closure plan. 

The Regulations specifically provide for requirement of closure plans as part of 
discharge permits, and list several specific items that should be addressed in those plans. 
NMAC §20.6.2.3107.A(l 1). Despite that, the proposed discharge permit's closure plan 
provides little in the way of details about closure and post-closure activities. Existing 
contamination in Mortendad Canyon has not been characterized adequately to develop a 
detailed closure plan that addresses remediation of existing ground water contamination and 
contaminated soils that could lead to further ground water contamination. For that reason, 
the discharge permit should include a closure plan that provides for alternative contingency· 
plans to address contamination that is found . 

Those alternative contingency plans should take into account that existing ground 
water contamination has the potential to affect ground water used for drinking water. Those 
plans also should take into account ground water management, including ground water 
pumping, treatment and discharge of treated water will most likely be necessary to protect 

. state resources and public health. Because existing soils contamination has the potential to 
cause additional ground water contamination, those plans also should address remediation of 
soils, including excavation, treatment and/or location in a suitable repository. 

Finally, a cost estimate should be provided based on the tasks included in the closure 
plan, and a corresponding financial assurance should be required in order to ensure that funds 
are available for the State of New Mexico to carry out those plans in the event that the 
permittees fail to carry out the necessary actions. 

DP-1132 should require the posting of a financial assurance by LANL. 

Because of the need for a closure plan, and because the discharges from the Facility 
may result in the need for remediation, DP-1132 should require the posting of a financial 
assurance to cover necessary costs in the event that the permittees are not able to pay for 
them. The Regulations specifically provide for requiring financial assurances (NMAC 
§20.6.2.3107.A[l l]), and the potential costs involved in reclaiming and remediating 
contamination caused by the Facility are such that such a requirement is appropriate here. In 
accordance with financial assurance mechanisms requirements in other contexts, the financial 
assurance should be in the form of a trust account, a letter of credit, or an insurance policy, 
and must be payable to the· State of New Mexico. 
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The Bureau should connect DP-1132 to the Compliance Order. 

The Compliance Order is a comprehensive document calling for investigation of 
contamination at and around LANL facilities, including this Facility and Mortendad Canyon. 
Specifically, the Compliance Order calls for LANL to enhance its monitoring program in 
Mortandad Canyon and to provide NJ\1ED with a number of documents and reports regarding 

. ground water in the canyon system. These data and reports may contain new information 
requiring action in order to protect ground water. 

Therefore, in order for DP-1132 to control appropriately the discharge of water 
contaminants from LANL operations to ground and surface water, the Bureau should tie DP-
1132 to the Compliance Order. In other words, the Bureau should include in DP-1132 
provisions for taking action based on the results of the investigations mandated by the 
Compliance Order. DP-1132 also should provide for public involvement in decisions to be 
made on the basis of Compliance Order investigations results. 

The discharge permit should call for the indefinite retention of records generated 
pursuant to the permit. 

The draft discharge permit indicates that records generated pursuant to the permit 
shall be retained for a period of at least five years. Closure Plan ~25 . Because of the 
longevity of the contaminants that are in the wastes handled by the Facility, that period is not 
sufficient. The discharge permit should require that those records be retained indefinitely. 

Conclusion 

The draft discharge permit should be revised to include the additional requirements 
discussed above. It also should include provisions to insure that members of the public are 
kept informed about operations at the Facility. 

We would appreciate your confirming that you have received this request for a public 
hearing and these comments. We also would appreciate hearing from you when the 
Secretary has determined whether a public hearing will be conducted. 

Thank you for your cooperation. 
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Copies to : 

Brian Shields 
Executive Director 
Amigos Bravos 

Your:.1ly, 

j/(2{);1 
Douglas eiklejohn 
Attorne 

Joni Arends 
Executive Director 
Concerned Citizens for Nuclear Safety 
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August 4, 2005 

By Email to: bill.olson@state.nm.us 
chris. vick@sta te.nm. us 

William C. Olson, Bureau Chief 
Ground Water Quality Bureau 
1190 St. Francis Drive 
P. 0. Box 26110 
Santa Fe, NM 87502-6110 

) 

Re: Draft Ground Water Discharge Permit, DP-1132, issued by the 
Ground Water Quality Bureau of the New Mexico Environment Department for 
the Radioactive Liquid Waste Treatment Facility at Technical Area 50 at 
Los Alamos National Laboratory 

Dear Mr. Olson: 

Concerned Citizens for Nuclear Safety (" CCNS") make the following general and 
specific comments about the above-referenced draft discharge permit DP-1132, issued 
by the Ground Water Quality Bureau ("the Bureau") of the New Mexico Environment 
Department ("NMED") on April 11, 2005 and re-issued on June 10, 2005 pursuant to the 
New Mexico Water Quality Act (WQA), NMSA 1978 §§74-6-1through74-6-17 and the 
New Mexico Water Quality Control Commission (WQCC) regulations, Title 20 of the 
New Mexico Administrative Code, Chapter 6, Part 2 (20 NMAC 6.2). We appreciate the 
cooperation of the Bureau to meet with us over the years to discuss the issues presented 
by the draft permit. 

We also request a public hearing about the draft permit. 

These comments are not meant to address all issues that exist or may arise with 
respect to the proposed discharge permit. CCNS reserves the right to raise other 
issues in other contexts, including negotiations and a public hearing, concerning 
the proposed permit. 

Introduction 

The Bureau indicated in its April 11, 2005 notice of issuance, and its June 10, 2005 notice 
of re-issuance, of the draft of discharge permit DP-1132 that it proposes to issue DP-
1132 to the U.S. Department of Energy (11DOE 11

) and the Regents of the University of 
California (11UC11

) for the Radioactive Liquid Waste Treatment Facility at Technical Area 
50 ("the Facility") within the Los Alamos National Laboratory ("LANL") ("draft TA-50 
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permit"). The June 10, 2005 re-issuance notice stated that public comments and requests 
for a public hearing must be submitted on or before August 4, 2005. 

CCNS is a Santa Fe-based non-profit community-based organization, which is 
concerned about the impacts of the Facility on ground and surface water in New 
Mexico. This request for a public hearing and comments are submitted pursuant to the 
New Mexico Water Quality Act and the New Mexico Water Quality Control 
Commission Regulations. 

Request for public hearing 

The request of CCNS for a public hearing must be granted for two reasons. First, there 
is significant public interest in the proposed discharge permit. Second, there are 
significant issues that must be addressed before the discharge permit is issued in final 
form. 

The New Mexico Water Quality Act and its implementing regulations provide for 
public hearings. 

The New Mexico Water Quality Act, NMSA 1978 §§ 74-6-1 et seq ("the Act") provides 
that the Water Quality Control Commission (' 1WQCC1

) shall adopt regulations 
providing for notice to the public of applications for permits under the Act. NMSA 
1978 §74-6-5.F. That section also provides that no ruling on an application for a permit 
shall be made without opportunity for a public hearing at which all interested persons 
have the chance to present their views and arguments and to cross examine witnesses 
provided by other parties. Id. 

The Water Quality Control Commission Regulations ("the Regulations") adopted to 
implement these provisions indicate that the NMED shall conduct a public hearing or a 
meeting shall be held if the Secretary determines that there is significant public interest. 
NMAC §20.6.2.4108.D. There is significant public interest in the proposed discharge 
plan that is the subject of this proceeding. 

The Board of Directors, Staff and members of CCNS make this request. CCNS was 
formed in 1988 to provide a voice for citizen concerns about the transportation of 
nuclear waste through Santa Fe. Our mission is to protect all living beings and the 
environment from the effects of radioactive and other hazardous materials now and in 
the future. Following the May 2000 Cerro Grande Fire, CCNS organized the "Fire, 
Water and the Aftermath: The Cerro Grande Fire and Its Effect on the Rio 
Grande/Bravo Watershed," held at the El Dorado Hotel in Santa Fe in which over 400 
people attended. As a result, CCNS formed the "Rio Grande Watershed Initiative" to 
address LANL impacts on the watersheds on both the east and west side of the Rio 
Grande in White Rock Canyon, including the protection and restoration of water 
quality and quantity. Some of their activities of the Initiative have been organizing and 
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participating in four independent citizens' sampling trips in White Rock Canyon, 
rafting from Buckman to Cochiti Dam. The three-day trips have included participation 
by NMED, LANL, Amigos Bravos, Rio Grande Restoration and technical experts. The 
technical experts include George Rice, who has written Attachment 3 to our comments. 

Therefore, CCNS has a particular interest in this proceeding. Moreover, CCNS has an 
extensive membership, which includes many members who live down stream and 
down gradient from LANL and who are therefore at risk from contamination 
discharged by the Facility that is the subject of proposed discharge permit. 

CCNS believes that state ground water discharge permits provide the public with a 
unique opportunity to work with the State, concerned citizens and the polluting facility 
to develop the best possible protection for ground water in both the short term and after 
closure of the facility. By preventing additional contaminants from being released, and 
by requiring clean up of historic releases, the public's right to clean water will be 
protected. The proposed issuance of DP-1132 to LANL provides CCNS with an 
opportunity to serve New Mexico's citizens by protecting the state's future drinking 
water resources, which is consistent with our mission. 

The extensive membership of CCNS includes several hundred people in the 
surrounding area and downstream who may be affected by contamination from the 
LANL. 

CCNS' s membership of over 3,000 people reflects the geography of its constituency, 
with about 80 percent residing in New Mexico. Because contaminants discharged by 
the Facility may reach ground water and the drinking water supply of residents of Los 
Alamos County, the CCNS members who live in Los Alamos are at risk from 
contamination discharged by that Facility. Since discharges from that Facility also have 
the potential to reach the Rio Grande, CCNS members in Santa Fe, Albuquerque and 
further downstream are also at risk from contamination released by that Facility. 
Therefore, there are several hundred members of CCNS who may be affected by 
discharges governed by proposed DP-1132. 

On the basis of the interests of the membership of CCNS alone, there is significant 
public interest in the proposed DP-1132. Moreover, CCNS is not the only organization 
that is requesting a public hearing concerning proposed discharge plan DP-1132. A 
similar request is being made by Amigos Bravos, a non-profit organization based in 
Taos. The mission of Amigos Bravos includes several specific goals. These are: 1) to 
return New Mexico's rivers and the Rio Grande watershed to drinkable quality 
wherever possible, and to contact quality everywhere else; 2) to see that natural flows 
are maintained and where those flows have been disrupted by human intervention, to 
see that they are regulated to protect and reclaim the river ecosystem by approximating 
natural flows; and 3) to preserve and restore the native riparian and riverine 
biodiversity. Amigos Bravos also supports the environmentally sound, sustainable 
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traditional ways of life of indigenous cultures and holds that environmental justice and 
social justice go hand in hand. 

As has been shown, there is significant public interest in the draft DP-1132, and the 
Environment Department Secretary should grant this and similar requests for a public 
hearing. 

Our general comments are as follows: 

1. We are very concerned about the impact of historical discharges from TA-50 into 
Mortandad Canyon on soils, surface and ground water. Therefore, you will find 
throughout our comments requests for studies and additional data in order to inform 
the administrative record. Our first request is for a study evaluating the impacts of 
historical discharges from T A-50 on soils, surface and ground water 

2. We are pleased that the Compliance Order on Consent ("Consent Order") 
between NMED and the Department of Energy ("DOE") and the Regents of the 
University of California for LANL was finalized on March 1, 2005. As part of the 
Consent Order, LANL is required to enhance its monitoring program in Mortandad 
Canyon and provide NMED with a number of documents and reports regarding 
ground water in the canyon system. The data and reports may contain new information 
requiring action in order to protect ground water. Therefore, in order that the TA-50 
permit more effectively controls the discharge of water contaminants from LANL 
operations to ground and surface water, so as to protect ground and surface water for 
present and potential future use as domestic and agricultural water supply and other 
uses and protect public health, we request that the draft permit include a "crosswalk" 
between the deliverables required in the draft TA-50 permit and the final Consent 
Order. We request that the Applicant also provide copies of the deliverables under the 
Consent Order pertaining to TA-50 to the Ground Water Quality Bureau for review and 
comment. Please see Attachment 1 for our proposed list of deliverables. 

3. We believe that the administrative record is incomplete. We suggest that the 
reports listed in Attachment 2 be added to the administrative record. 

Our specific comments are as follows: 

1. Joint and Several Liability Among the Permittees. The proposed discharge 
permit is issued to DOE and UC, but it does not indicate which of those entities is 
responsible for what actions under the permit. In order to make clear that each of the 
permittees is responsible for everything required by the permit, the draft must specific 
that the two parties are jointly and severally liable for all the actions to be performed 
under the permit. 
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m WQCC regulations include requirements for identifying wells within a certain 
~us of the discharge pipe. Has LANL adequately addressed this requirement in its 

application? 

3. Section I. Introduction and Operational Plan No. 3. We support this provision in 
the draft permit that restricts the facilities that may pump liquid waste to TA-50 
through the Radioactive Liquid Waste Collection System ("RLWCS") via double 
encased pipe or transport liquid waste to TA-50 by truck. Should the permittees require 
sending liquid waste to TA-50 from additional facilities, there are regulatory processes 
for modifying the permit, with opportunities for public input. 

4. Section I. Please see the comments of George Rice found in Attachment 3 
regarding the Effluent Criteria, Effects of Discharge, Sor bed Contaminants and 
Contaminants in Vadose Zone. 

5. General Comment on the Allowance of Discharges from LANL. The Regulations 
provide that NMED may require information that may be necessary to demonstrate that 
a discharge will not result in an exceedence of standards at any place where water may 
be withdrawn now or in the reasonably foreseeable future. NMAC §20.6.2.3106.C(7). 
Because contaminants discharged from the Facility may cause such an exceedence of 
standards in ground or surface water that is down gradient and down stream from the 
Facility, the proposed discharge plan should require LANL to evaluate whether 
discharges from the Facility are necessary. 

Elimination or minimization of discharges from the Facility could be accomplished 
through advanced treatment technologies which could render any potential discharges 
free of contaminants and available for re-use by LANL. Even if an evaluation 
demonstrates that discharges are necessary, the discharge permit should mandate that 
LANL recycle water treated in the Facility to the maximum extent possible . 

...==, 6. Effluent Criteria. There is no standard for beta, gamma or total radioactivity in 
the WQCC regulations. Please explain why gross alpha is the only radioactive 
characteristic in "special standards in permit." Please explain why no specific 
radionuclides are listed. Please explain why there are no parameters listed for volatile 
organic compounds (VOCs) or semi-volatile organic compounds (SVOC). 

7. Evaporator distillate and reverse osmosis ("RO") permeate. Operational Plan 
Condition No. 3. Please specify the treatment process at TA-53 for evaporator distillate 
and RO permeate that does not meet the criteria for discharge to Mortandad Canyon. Is 
further treatment required if these wastes do not meet the criteria for discharge at TA-
53? Where are those wastes treated and disposed? 
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. ....:;'I 8. Solids removed from the primary clarifier and TUF unit. Operational Plan 
Condition No. 3. Please specify how the solids generated by treatment and proposed to 
be disposed at TA-54 are managed? Has the Bureau reviewed the monitoring plan? 
How will the wastes be contained? Is there a contingency plan for these wastes? What 
ground or surface water is at risk from DP-1132 related storage or disposal activities at 
TA-54? 

9. Evaporator bottoms. Operational Plan Condition No. 3. Where are the 
evaporator bottoms sent for off-site treatment? Please describe the surface or ground 
water risk from DP-1132 related disposal activities at TA-54 for evaporator bottoms. 
Please cite the DOE regulations that apply to these activities. 

10. We are concerned about the wastes described in Operational Plan Condition No. 
3. Have the permittees prepared waste management plans for all treatment sludges, 
scale and other solids? We are concerned that these wastes liable to be generated from 
treatment processes at TA-50, such as clarifier underflow, filtration wastes, RO 
concentrates, pipe scale, etc., will likely include radionuclides, metals and organics 
removed from treated waste streams. If the permittees have prepared such plans, has 
the Bureau reviewed them? If not, please ask the permittees to provide copies of such 
plans to the Bureau for review and comment and for inclusion in the administrative 
record. 

~11. Discharge. What is the chemistry of each effluent stream to be treated, including 
total and dissolved concentrations of all WQCC and effluent criteria in the draft permit. 
What is chemistry of both receiving waters identified, and TA-54 "receiving waters" not 
identified, including total and dissolved concentration of all WQCC and "special 
standards" species? If receiving waters at TA-54 are determined to be waters at risk 
from TA-50 activities, what is the depth to water and chemistry? 

12. Permittees' Discharge Plan. We request that the documents cited in the draft 
discharge permit be incorporated in the permit, along with all documents found in the 
administrative record, including correspondence, reports and data reports. We also 
request that the documents listed in Attachment 2 be included in the permittees' 
discharge plan. 

Furthermore, we request that the permittees be required to resubmit a Discharge 
Plan. Considering that the Bureau has not permitted this facility before and that the last 
revision to the Discharge Plan was submitted on December 30, 1997, an update 
Discharge Plan is required in order to protect surface and ground water on the Pajarito 
Plateau. 

13. Operational Plan Condition No. 5. The permittees provided a plan for 
maintaining the liquid waste collection system and associated monitoring system to 
NMED in November 1998. Have the permittees made any changes or additions to the 
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plans? Do the plans include maintaining the piping system, leak detection system, and 
secondary containment systems, such as the "leak collection vaults?" Do they require 
regular-scheduled mandatory inspections? Has the Bureau reviewed such plans? If 
not, please require the permittees to provide the Bureau with copies for review and 
comment. 

14. Operational Plan Condition No. 6 regarding the removal of solids from TA-50 as 
required. Please explain what constitutes characterization, containment, transport and 
disposal for these solids? Is there a requirement for monitoring these solids? The 
Condition states that these activities will be conducted "in accordance with applicable 
local, state and federal regulations." Please cite these regulations in the draft permit 
and requirements for the permittees to adhere to them. 

We believe that the requirement to retain records for only 20 years is inadequate 
because the wastes are likely to represent potential risk to ground water for the 
"reasonably foreseeable future." Therefore, we strongly urge the Bureau to require the 
permittees to retain the records indefinitely. 

15. Section III. Monitoring, Reporting, and Other Requirements. Please see the 
comments of George Rice found in Attachment 3 regarding the monitor wells. 

~ 16. Monitoring, Reporting, and Other Requirements Condition No. 8. How will the 
public be informed if NMED is planning to make changes to the sampling and analysis 
methodologies? Will the methodologies found in the listed publications be submitted 
to NMED for review and approval? 

tv:_o \...l ~'\ - w \.tA--\) \v.1&" \" ~,~-<'. 
17. Monitoring, Reporting, and Other Requirements Condition No. 9. We request 
that NMED require the permittees to submit data to NMED quarterly for all individual 
wastE}streams before mixing and for all batches to be treated. 

~O O~\.~\- \<,._ -..>() r-..tL- \"'."\ 
8 Monitoring, Reporting, and Other Requirements Condition No. 10. We strongly 
uggest that NMED require the permittees to measure the monthly volume of 

wastewater discharged to the collection system. In the alternative, NMED should 
define the "primary" waste generator sites in the draft permit. 

Further, the quarterly monitoring reports submitted by the permittees to NMED 
must include data on the concentrations of all WQCC and "special standards" criteria. 
:.... ~~~ )("1~ (o>NO'r"\\~.,.:> C::e-\-t..\~\S-". 
(19~ Monitoring, Reporting, and Other Requirements Condition No. 11. The draft 
'pet'mit must include requirements for inspections of the collection system and 
associated monitoring system at TA-50 in response to non-standard operational events, 
such as leaks, loss of power and major freeze or rainfall events that could damage 
shallow or exposed parts of the system. 
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20. Monitoring, Reporting, and Other Requirements Condition No. 12. We remain 
concerned about the recent findings of the Defense Nuclear Facilities Safety Board 
(DNFSB) about a leaking waste receipt tank at TA-50. We provide the DNFSB's report 
concerning this matter in Attachment 4. We request that these report be incorporated 
into the administrative record. 

Therefore, the draft permit must include requirements for inspections and 
evaluations of the integrity of all tanks, treatment units, pipelines, trucks and all 
associated equipment associated with TA-50 in response to non-standard operational 
events such as leaks, loss of power and major freeze or rainfall events that could effect , __ .. 
shallow or exposed parts of system. 

21. Monitoring, Reporting, and Other Requirements Condition No. 13. Please "1~"'\ ~ ~ 
explain how detected VOCs and SVOCs will be managed? We suggest that VOC or 'b \ \)~ l'i 

SVOC limits be added to "special standards" in the draft permit. We also suggest that ;;'\Q 

the permittees be required to monitor for VOCs and SVOCs in the effluent to be treated. 

22. Monitoring, Reporting, and Other Requirements Condition No. 14. Please see 
the comments of George Rice found in Attachment 3 regarding our concerns about the 
monitor wells. 

Further, what are the monitoring systems for wastes generated by TA-50 
operations that are stored or disposed at T A-54? 

23. Section III. Contingency Plan Condition No. 16. Please explain whether this~~GVr--~ 
section covers releases from the transportation of effluent or solids. Please explain f Nll,Q 
whether disposal activities for solids and transportation related the Contingency Plan C:> 
covers releases or whether it applies only to liquid waste stream spills and releases. We ~l.}:::i .· · 
request that notification be required immediately, within one, two, or three hours of f 
detection of release, rather than within 24 hours . What is the rationale for allowing a 1\ 
full day to pass before requiring notification? For comparison, please see the 
"immediate" notification in Contingency Plan Condition No. 17 for exceedances found \ 
in grab samples. _.,) 

24. Contingency Plan Condition No. 17. Please explain what standards apply to \ 
chemical quality of solids generated, transported and disposed of by LANL both on and " 
off-site from TA-50 waste streams. 

25. Contingency Plan Condition No. 18. Please explain whether solids must also be 1 
included with the liquids found in the leak detection vaults. 

26. Contingency Plan Condition No. 19. Disposal of solids is included in the 
activities of the draft permit. We are concerned that solids generated by TA-50 
operations are not as fully addressed as liquids in the draft permit. Are there gaps in 
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the regulation of such solids? Please explain the regulatory scheme for solids and the 
rationale for excluding consideration of this regulatory scheme in the discharge permit. 

27. Section III. Closure Plan. Solids will continue to present risks to ground water 
after closure of the liquid waste treatment systems. Closure and post-closure plans for 
monitoring and release responses will be needed for solids disposal sites. Solids 
disposal sites should be subject to full closure plans, including isolation by capping and 
other management strategies, long-term monitoring, maintenance and repair programs 
and financial assurance. 

28. Closure Plan. We make the following detailed comments about this section. 

In accordance with 20.6.2.3107 A [NMAC] "Each discharge plan shall provide 
for the following as the secretary may require: ... (11) A closure plan to prevent the 
exceedance of standards of Section 20.6.2.3103 NMAC or the presence of a toxic 
pollutant in ground water after the cessation of operation which includes: a description 
of closure measures, maintenance and monitoring plans, post-closure maintenance and 
monitoring plans, financial assurance, and other measures necessary to prevent and/ or 
abate such contamination. The obligation to implement the closure plan as well as the 
requirements of the closure plan, if any is required, survives the termination or 
expiration of the permit.. .. " 

The draft permit issued April 11, 2005 includes a closure plan (Condition No. 20), 
but it is inconsistent with other closure plans developed for other groundwater 
discharges in New Mexico in accordance with the same statutes. In particular, it fails to 
identify or address existing and pervasive existing groundwater contamination and 
soils contamination that could lead to additional ground water contamination. Instead, 
the permit relies on monitoring (Condition No. 20E) to" ... confirm the absence of 
ground water contamination" and refers to a contingency plan described in Condition 
No. 15 of the permit. While we have discussed this matter with the NMED and 
understand that many aspects of closure may be addressed under the Consent Order 
for remediation of the site, it is our view that the discharge permit should include those 
same measures or additional measures as necessary to comply with New Mexico state 
laws. This should include a detailed closure plan and the requisite financial assurance 
to carry out that plan. 

The known existence of contamination as a result of historic and potentially 
present discharges contradicts the assertion in Condition No. 20 that monitoring might 
somehow confirm the absence of ground water contamination. We would assume that 
monitoring will not confirm the purported absence of contamination, and instead 
presently and in the future will show that contamination has already occurred, 
prompting the requirement to initiate the "contingency plan" described in Condition 
No. 15. However, review of Condition No. 15 reveals that it does nothing more than 
instigate confirmatory monitoring and notification, and potential future corrective 
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actions, but this does not constitute a closure plan or the contemplated activities 
involved in such a plan as has been required consistently by the State of New Mexico 
Groundwater Control Division for other discharge permits. 

We realize that the existing contamination has not been characterized adequately 
to develop a detailed closure plan that addresses remediation of existing ground water 
contamination and contaminated soils that could lead to further ground water 
contamination. However, that same situation exists at many other sites with ground 
water discharge permits in the State of New Mexico. In those cases the closure plans 
assume, based upon limited facts and professional judgment, what remediation and 
mitigation steps most likely will be necessary in order to develop a plan with conditions 
and to enable the establishment of financial assurance. 

In the case of LANL, the following assumptions should be made: 

A. Existing ground water contamination has the potential to harm ground 
water, including drinking water sources. Ground water management 
including ground water pumping, treatment and discharge of treated 
water will most likely be necessary to protect state resources and public 
health. 

B. Existing soils contamination has the potential to cause additional ground 
water contamination. Soils remediation including excavation, treatment 
and/ or location in a suitable repository will most likely be necessary to 
prevent additional groundwater contamination. 

Based on the information presently available and assumptions as necessary in 
the absence of such information, LANL must have been required to develop a detailed 
closure plan as part of its application for the ground water discharge permit and that 
plan should have been incorporated by reference into the permit. In addition, the 
NMED should have included such corrections or conditions as necessary to ensure the 
closure plan is consistent with the requirements of other ground water discharge 
permits and closure requirements issued by the NMED. The closure plan, therefore, 
should have included a detailed plan to remediate or mitigate the existing ground water 
and soils contamination. A cost estimate should also have been provided based on the 
tasks included in the closure plan and corresponding financial assurance required in 
order to ensure that funds were available for the State of New Mexico to carry out those 
plans in the event the Permittees or other responsible entities (i.e., DOE, National 
Nuclear Security Administration, UC) failed to carry out the necessary actions. 

This matter should have been addressed many years ago, thus there is no 
reasonable excuse for the present situation. However, because the closure plan may be 
based on assumptions or professional judgment to a large extent due to the fact that the 
necessary investigative and characterization work has not yet been performed, the 
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discharge permit closure plan should have been conditioned to require extensive 
additional work at the site in order to provide the necessary information within a 
reasonable time frame (i.e., five years) so that a more site-specific and fact-based plan 
could be developed, and implemented, in the future. The conditions included in the 
closure plan at a minimum should include a requirement to perform additional studies 
to supplement present knowledge and information upon which the present should have 
been based, including the following: 

A. Ground water quality characterization studies to determine the extent and 
nature of the existing contamination. 

B. Ground water hydrogeological studies to examine the physical nature of 
ground water below LANL and to determine potential ground water 
flowpaths and other critical features. 

C. Geochemical characterization to examine the interaction between 
contaminated ground water and geologic materials the ground water is 
likely to flow through and/ or come in contact with and what might be the 
result of those interactions. 

D. Ground water management and water treatment studies to determine 
alternatives and the optimum method to control and treat existing ground 
water contamination. 

E. Soils contamination characterization studies to determine the extent and 
nature of the existing soils contamination. 

F. Soils treatment studies to determine alternatives and the optimum method 
to treat or otherwise remediate or mitigate contaminated soils and their 
potential to contribute to additional ground water contamination. 

The permit must also include a schedule for LANL to provide work plans to 
conduct these studies as well as a schedule for submittal for review and completion of 
the studies. We request that these studies be provided to both the Bureau and the 
Hazardous Waste Bureau. 

29. Section III. General Terms and Conditions Condition No. 21, Recordkeeping. 
The recordkeeping requirements for solids must be the same as for liquids. 

30. General Terms and Conditions Condition No. 29, Spills, Leaks, and Other 
Unauthorized Discharges. We request that all spills, leaks and other unauthorized 
discharges from the transportation of liquids and solids and the disposal of solids be 
addressed as thoroughly as releases from liquid treatment and piping systems are 
addressed. 

CCNS Comments about the Draft DP-1132 Permit * August 4, 2005 * Page 11 

: 0:.::i~.R.7 



·~ 

31. Condition No. 30, Modifications and/ or Amendments. The draft permit must 
require that permittees notify NMED of any proposed changes to the wastewater 
treatment and disposal system which "would result in any 'significant' change in the 
discharge of water contaminants" within a set period of time. Condition No. 30 
[emphasis added.] We recommend that NMED include a time period for submittal by 
the permittees prior to such change. CCNS recommends a period of time be 30, 60 or 90 
days prior to such change in order to provide for NMED review and opportunity for 
public notice and review before the proposed increase occurs. We request that NMED 
define "significant." 

Further, we are concerned that the draft permit allows the Permittees to increase 
the quantity of discharge and/ or concentration of water contaminants discharged 
without prior notice to NMED or the impacted public. Both NMED and the public 
must be provided the opportunity to review such changes to the permit prior to such 
activities being implemented by permittees. 

32. Condition No. 32, Compliance with Other Laws. Please explain what other 
federal, state and local laws, regulations, permits or orders apply. 

Finally, in addition to the studies requested in the body of our comments, we request 
that NMED require the permittees to conduct studies to determine: 

A. Whether it would be possible to separate radionuclides from non
radionuclides in discharges. 

B. Whether it would be possible to separate radionuclides from non
radionuclides prior to shipment for treatment at TA-50. 

Thank you for your consideration of our comments. Please contact us should you have 
any questions or comments. 

Sincerely, 

Joni Arends 
Executive Director 

cc, with attachments: Senator Jeff Bingaman, Santa Fe, NM 87501 
Representative Tom Udall, Santa Fe, NM 87505 
James Bearzi, NMED Hazardous Waste Bureau, by email 
to james.bearzi@state.nm.us 
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Attachment 1 to CCNS Comments 
Consent Order Deliverables 

Draft Groundwater Discharge Permit, Los Alamos National Laboratory, 
Radioactive Liquid Waste Treatment Facility (DP-1132), re-issued April 27, 2005 

Below please find a list of deliverables from the NMED Consent Order (CO) for LANL,1 
along with due dates. We urge NMED to incorporate these deliverables into the draft 
permit. The deliverables, which may contain the latest information and data about 
contaminants from T A-50 found in the Mortandad Canyon system, may be useful to the 
Bureau. We believe that in order to support NMED's holistic approach to addressing 
contamination found in ground water in Mortandad Canyon, the draft TA-50 permit 
must include requirements that the permittees provide the following documents to the 
Bureau for review and comment under the same response due dates as are required 
under the Consent Order. We support the vision of the Bureau and the Hazardous 
Waste Bureau coordinating more closely about contamination in Mortandad Canyon. 

Site 

Material Disposal Area 
(MDA) C; SWMU 50-009 

Middle Mortandad/Ten 
Site Canyon Aggregate Area 

TA-35 (Middle Mortandad/ 
Ten Site Aggregate Area) 

Mortandad Canyon 

Middle Canada del Buey 
Aggregate Area 

Upper Mortandad Canyon 
Aggregate Area 

Deliverable 

Investigation Work Plan 
Investigation Report 
Appropriate Report 
Remedy Completion Report 

Supplemental SAP 
Investigation Report 

Appropriate Report 

Investigation Report 

Investigation Work Plan 

Investigation Work Plan 

CO Due Date 

Submitted 
3/15/05 
3/31/05 
10/31/09 

Submitted 
9/30/05 

9/30/05 

6/30/06 

10/31/07 

11/30/07 

1 NMED/LANL Order on Consent, Table XII-I, Closure Milestone Schedule, p. 234 and Table 
XII-2, Schedule of Deliverables by Watershed, p. 237, Table XII-4, General Requirements, p. 
247, March 1, 2005. 
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Upper Canada del Buey 
Aggregate Area 

Lower Mortandad/ Canada 
Del Buey Aggregate Area 

Canada del Buey 

Lower Mortandad/ Cedro 
Canyon Aggregate Area 

Mortandad Canyon 
Aggregate Areas 

Mortandad Canyon Long-term 
Groundwater Monitoring Plan 

Investigation Work Plan 6/30/08 

Investigation Work Plan 4/30/09 

Investigation Work Plan 8/31/09 

Investigation Work Plan 10/31/09 

Remedy Completion Reports 11/30/12 

Due: After completing the installation of all 
additional monitoring wells. 
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Attachment 3 to CCNS Comments 

Comments on 
Draft Groundwater Discharge Permit, Los Alamos National Laboratory, 

Radioactive Liquid Waste Treatment Facility (DP-1132), re-issued April 27, 2005 
George Rice, July 28, 2005 

Monitor Wells 

Two of the monitor wells listed in the permit1
, MCOBT-4.4 and TW-8, are being 

replaced2
. The permit should be revised to require monitoring of the replacement wells. 

New monitor w~lls have been installed in Mortandad Canyon: alluvial wells A-1, A-2, A-
3a-f, A-4, A-5, A-6, A-7, A-8, A-93

; intermediate wells 1-1, 1-4, 1-5, 1-6, 1-8, and 1-104
; and 

regional well R-285
. The discharge permit should require monitoring of these new wells. 

None of the alluvial monitor wells listed in the permit are upgradient of the Radioactive 
Liquid Waste Treatment Facility (RLWTF) discharge point. Thus, it may not be possible 
to distinguish between contaminants originating at the RLWTF and those that originate 
from upgradient sources. Los Alamos National Laboratory (LANL) should be required to 
monitor alluvial wells upgradient of the RLWTF discharge point (e .g., A-1 and A-4). 

Some monitor wells at LANL, including at least one well specified in the draft permit, are 
affected by residual drilling fluids6

. LANL should be required to show that sample 
analyses are not affected by drilling fluids. 

Effluent Criteria 

The effluent criterion for gross alpha particle activity is 30 pCi/L7
. However, the EPA 

drinking water standard (MCL) for gross alpha particle activity is 15 pCi/L8
. Please 

explain why the effluent criterion is higher than the MCL. 

The effluent criterion for perchlorate is 4 µg/L. However, LANL claims that the RLWTF 
treatment system has reduced perchlorate concentrations to less than 1 µg/L9

. Please 
explain why the effluent criterion is four times greater than the effluent concentration 
LANL claims to have achieved. 

1 NMED 2005a, section 111-14. 
2 MCOBT-4.4 will be replaced by well 1-4 (LANL 2004a, page 42) . TW-8 will be replaced by R-1 (LANL 
2004a, page 44). 
3 LANL 2004a, table 2; and Whitacre , 2005, page 7. 
4 LANL 2004a, table 3; and Whitacre , 2005, page 7. 
5 LANL 2004a, table 4; and DOE, 2005a 
6 Longmire et al., 2004. 
7 NMED 2005a, section 111-3. 
8 EPA 2004, page 9. 
9 LANL, 2003a, page 2. 
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Sorbed Contaminants 

Contaminants discharged from the RLWTF have become sorbed to the sediments in 
Mortandad Canyon . These sorbed contaminants (e.g. , Am-241, Cs-137, Pu-238, 239, 
Sr-90, and PCBs)10 may be released to surface and groundwater flowing through the 
sediments. LANL should be required to monitor contaminants in sediments and remove 
any sediments that have the potential to contaminate surface or groundwater. 

Contaminants in Vadose Zone 

Contaminants discharged from the RLWTF (e.g. , perchlorate) exist in the vadose zone 
beneath Mortandad Canyon 11

. LANL should be required to monitor vadose zone 
contaminants and determine whether they are a threat to groundwater quality. If they 
are a threat, LANL should be required to develop and implement a plan to eliminate the 
threat. 
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