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1. Overview of CY 2002 Activities at the TA-50 RL WTF, the TA-21 RL WTP 
and the TA-53 RL WTP 

Los Alamos National Laboratory (LANL) has three facilities for the treatment of 
radioactive liquid wastes (RL W). Most radioactive liquid wastes are treated at the 
Technical Area 50 (TA-50) radioactive liquid waste treatment facility (RLWTF). The 
other two facilities are located at TA-21 and TA-53. During 2002, the TA-50 RLWTF 
discharged 11.01 million liters of treated water. The TA-21 and TA-53 facilities received 
30,280 and 243,038 liters ofRLW during 2002, respectively. The RLW received at the 
TA-21 facility is treated at that location prior to being trucked to the TA-50 RL WTF for 
final treatment. The RL W received at the TA-53 facility is held in tanks prior to being 
pumped to solar evaporation basins. 

Authorization to discharge effluent water from the TA-50 RL WTF is regulated by the 
United States Environmental Protection Agency (USEPA) under the National Pollutant 
Discharge Elimination System (NPDES). The NPDES permit number is NM0028355. 
The TA-50 RL WTF effluent, for the 3rd consecutive year, was in compliance with all 
twenty-one (21) NPDES water quality parameters during calendar year (CY) 2002. 

LANL also has a voluntary commitment with the New Mexico Environment Department 
(NMED) to not discharge effluent from the TA-50 RLWTF that exceeds groundwater 
standards set by the New Mexico Water Quality Control Commission (NMWQCC) for 
three (3) water quality parameters: fluoride, nitrate-nitrogen and total dissolved solids 
(TDS). One (1) weekly composite sample of RL WTF effluent, though, slightly exceeded 
the NMED groundwater standard for TDS of 1,000 mg/L (sample was 1,030 mg/L). 
Process controls have been implemented to ensure that the voluntary commitment is not 
exceeded again. 

Additionally, the TA-50 RLWTF effluent must meet the guidelines of the United States 
Department of Energy (USDOE) Order 5400.5, "Radiation Protection of the Public and 
the Environment". During 2002, the RL WTF effluent was in compliance with these 
guidelines for the 3rd consecutive year. 

Two forms of solid radioactive wastes ( dewatered sludge and cemented evaporator 
"bottoms" solids) are generated in the treatment ofradioactive liquid waste at the TA-50 
RLWTF. During calendar year 2002, the TA-50 RLWTF activities resulted in the 
disposal of 47,088 kilograms (52 cubic meters) oflow-level radioactive dewatered sludge 
from the rotary vacuum filter. Additionally in 2002, 19,906 kilograms of cemented 
evaporator "bottoms" solids were disposed of at the TA-54 radioactive solid waste 
disposal facility. 
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Process related changes and efforts at the TA-50 RLWTF in the year 2002 were: 

• the installation and operational startup of the ion exchange system to remove 
perchlorate from the RL WTF effluent 

• the treatment ofreverse osmosis concentrate to remove calcium and silica prior to 
volume reduction by electrodialysis reversal and the evaporator 

• the use of sodium permanganate to oxidize the influent wastewater in place of 
potassium permanganate 

• pilot scale testing of brackish water reverse osmosis and seawater reverse osmosis 
treatment of the concentrate from the main process reverse osmosis unit 

• the facility waste acceptance criteria was analyzed and rewritten 

• the pilot testing of four (4) membrane filtration technologies; results are published 
in LA-UR-02-7108 

• the plant test in October and November to investigate the performance of the 
RLWTF treatment process; results are published in LA-UR-03-1222 

Besides regular plant operations, several significant operational activities occurred in 
2002: 

• two evaporator campaigns occurred (June/July and October/November) 

• use of a new daily operational log was instituted in July 

• clarifier rapid-mix tank mixers replaced 

• installed new water cooled high pressure RO pump 

Two major facility changes occurred during 2002: 

• building 83 was removed from TA-50 in preparation for construction of the new 
300,000 gallons influent tank farm 

• installation of the sludge mobilization and transfer system for the WM-2 sludge 
tank cleanout effort was accomplished 
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2. Description of the TA-50 RL WTF Treatment Process 

The wastewater treated at the TA-50 RLWTF is composed of radioactive wastes 
generated in laboratories and facilities at the Los Alamos National Laboratory. No 
sanitary wastewater is received or treated at the RLWTF. The vast majority of the liquid 
waste is transported to the TA-50 RL WTF via a double contained pipeline. A small 
amount of liquid waste is trucked to the RLWTF. Figure 2-1 is a schematic of the 
radioactive liquid waste collection system (RL WCS), showing technical areas, buildings 
and programs supported by the TA-50 RL WTF. The RL WCS consists of double 
contained pipeline and receives wastewater from nearly 1,600 sinks, sumps and tank 
pump down locations. 

Figure 2-2 is a schematic of the treatment process used at the RLWTF. The following 
paragraphs explain the flow of the treatment processes in use at the RL WTF as shown in 
Figure 2-2. The TA-50 RLWTF began treating radioactive liquid waste in the summer of 
1963. The treatment process from then until late 1999 consisted of the upper five blocks 
in Figure 2-2: influent tank, rapid mix tank, flocculator I clarifier, sand filter and rotary 
vacuum filter. The additional treatment processes, shown in the lower half of Figure 2-2, 
have been incorporated into the treatment process since late in 1999. 

Wastewaters are received in the influent tank at the RLWTF. Preoxidation of the influent 
wastewater is accomplished by adding 15 mg/L of sodium permanganate. The next step 
in treating the radioactive liquid waste is a coagulation I flocculation I sedimentation 
process. In this process ferric sulfate and an organic polymer are added to the water to 
neutralize the negative charges on particulate material in the wastewater. Additional 
ferric sulfate, lime and sodium hydroxide are added to form a ferric hydroxide 
precipitate. Another organic polymer is added to aid in the settling process of the 
precipitate. Typically, as the precipitate material settles in the clarifier, more than 95% of 
the gross alpha radioactivity is removed from the wastewater. The clarified water then 
passes through a sand filter to remove additional radioactive particulate material down to 
10 microns in diameter. For comparison, the smallest particle visible to the human eye is 
30-50 microns in diameter. 

The sand filter effluent is then filtered by a tubular ultrafilter, which is able to remove 
additional radioactive particulate material as small as 0.08 microns in diameter. The 
permeate from the tubular ultrafilter then passes through anion exchange resin vessels to 
specifically remove perchlorate from the wastewater stream. Perchlorate removal is the 
most recent addition to the RL WTF treatment process, being started in March of 2002. 

The effluent from the anion exchange vessels is then sent to the effluent tanks or treated 
by reverse osmosis if additional treatment is required. Reverse osmosis is able to remove 
dissolved material from water down to 0.0003 micron (3 Angstroms) in size. This is 
roughly the distance between two water molecules. Reverse osmosis permeate is then 
sent to the effluent tank. Effluent tank waters are analyzed prior to discharge to ensure 
compliance with all Federal, State and DOE regulations and guidelines. 
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As contaminant material is removed from water, secondary waste streams are generated. 
The sludge formed in the coagulation I flocculation I sedimentation process is dewatered 
in a rotary vacuum filter. The resultant solid waste is disposed of at the radioactive waste 
facility at T A-54 at LANL. Filtrate from this process is returned to the influent tank. 

Tubular ultrafiltration also generates a secondary waste stream consisting of more 
concentrated radioactive material. During CY 2002 this secondary waste stream was 
pumped on a regular basis to the RL WTF influent tank. Early in CY 2003, this waste 
stream will be sent to the centrifugal ultrafilter, which is capable of filtering liquid 
streams with higher solids concentrations than the tubular ultrafilter. The concentrated 
stream generated by the centrifugal ultrafilter will be sent to the rotary vacuum filter. 
Filtrate from the centrifugal ultrafilter will be returned to the RL WTF influent tank. 

Operation of the reverse osmosis unit also produces a concentrate stream, in addition to 
the permeate stream which goes to the effluent tank. The reverse osmosis concentrate 
stream is chemically treated to specifically remove silica and calcium. This chemical 
treatment is accomplished by adding aluminum sulfate, sodium hydroxide, potassium 
permanganate, and polymers to the reverse osmosis concentrate wastewater and then 
allowing the precipitated material to settle in a clarifier. 

The treated and clarified reverse osmosis concentrate wastewater is then treated by 
electrodialysis reversal (EDR) which uses direct electrical current to concentrate 
dissolved contaminants. Product water (less concentrated wastewater) from the EDR is 
returned to the RL WTF influent tank or used for backwashing the sand filter. The EDR 
brine (more concentrated wastewater) is further concentrated by an evaporator. 
Evaporated water is condensed and this distillate is sent to the effluent tank. The 
concentrated material from the evaporation process, called evaporator "bottoms", is 
further dried in a drum oven, mixed with cement and disposed at theTA-54 solid waste 
disposal facility. 
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3. TA-50 RL WTF Influent and Effluent Flows in CY 2002 

During CY 2002, the TA-50 RLWTF received 11,986,052 liters of influent radioactive 
liquid wastewater. Also, 11,010,203 liters of treated effluent were discharged from the 
facility via the National Pollutant Discharge Elimination System (NPDES) permitted 
outfall during CY 2002. Approximately 150,000 liters of evaporator bottoms were 
further evaporated to dryness and disposed of at the TA-54 radioactive solid waste 
facility. Appendix A is a tabular summary of the TA-50 RLWTF monthly flows. More 
detail on daily flows at the RL WTF is provided in Appendix B. 

Table 3-1 gives effluent discharge information for the RL WTF during CY 2002. 
Discharges from the RL WTF via the NPDES permitted outfall occur in batches of 
approximately 73,000 liters. Each batch discharge, which lasts for approximately 45 
minutes, travels via pipeline to Mortandad Canyon which lies just to the north of the TA-
50 RL WTF. Batch discharges occur, on average, about three (3) times per week. Table 
3-1 also indicates that sixty-two (62) percent of the water discharged in CY 2002 had 
received reverse osmosis treatment. The other thirty-eight (38) percent of the treated 
water discharged had met all regulatory discharge requirements with treatment up to and 
through tubular ultrafiltration and ion exchange. 

Table 3-1 Effluent Discharge Information for the RL WTF During CY 2002 

Month #of 051 Volume of Percent RO 
2002 Dischan?es Discharges (liters) Permeate 

January 13 952,068 19 
Februay 8 578,594 76 
March 9 657,306 76 
April 10 731,754 83 
May 14 1,020,837 88 
June 16 1,165,296 68 
July 20 1,461,654 84 

August 12 876,390 63 
September 12 873,153 76 

October 13 947,978 38 
November 13 942,700 41 
December 11 802,473 25. 

2002 Totals 1518 11,010,2038 62° 
a Daily Operational Logs 
b Flow weighted 2002 annual average 

Table 3-2, shown on the next page, tabularizes the TA-50 RL WTF influent and discharge 
flows on a monthly basis for CY 2002. Table 3-2 also shows that trucked transfers of 
water from the TA-21 RLWTP to the TA-50 RLWTF did not occur during CY 2002. 
Additionally, Table 3-2 indicates that the months of May through August and November 
were the high flows months of waste to the RLWTF during CY 2002. 
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Date 

JAN-2002 

FEB-2002 

MAR-2002 

APR-2002 

MAY-2002 

JUN-2002 

JUL-2002 

AUG-2002 

SEP-2002 

OCT-2002 

NOV-2002 

DEC-2002 

TOTAL 

TABLE 3-2 

TA-50 RLWTF 
FLOW SUMMARY (megaliters) 

JAN-2002 through DEC-2002 

Influent TA-21 Discharged 
Transfer 

0.868 0.0 0.952 

0.787 0.0 0.579 

0.821 0.0 0.657 

0.827 0.0 0.732 

1.066 0.0 1.021 

1.306 0.0 1.165 

1.354 0.0 1.462 

0.984 0.0 0.876 

0.727 0.0 0.873 

0.906 0.0 0.948 

1.35 0.0 0.943 

0.988 0.0 0.802 

11.986 0.0 11.01 
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Effluent discharges from the TA-50 RLWTF have decreased over the years from 1963 to 
2002 as demonstrated in Figure 3-1, which follows. This decrease is the result of 
programmatic issues as well as the result of efforts to minimize the volume ofradioactive 
liquid waste generation at LANL. Additionally, the removal of non-radioactive liquid 
wastes from the RLWCS have also reduced the volume of water in the RLWTF influent 
and, as a result, the effluent. 

Figure 3-1 TA-50 Annual Discharge Volumes (1963 -2002) 
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4. Radiological Nature of the CY 2002 TA-50 RLWTF Influent and Effluent 
Waters and Process Waste Sludge 

The influent wastewater to the TA-50 RLWTF is radioactive due to the presence of 
radionuclides that emit alpha and beta particles, gamma rays and neutrons. Table 4-1 
shows the mass of the six (6) major alpha particle emitting radionuclides in the RLWTF 
influent and also their mass in the effluent from the RL WTF in CY 2002. The table 
indicates that the treatment process at the RLWTF removes nearly 99.99% of the alpha 
emitters from the wastewater stream. 

Table 4-1 Mass of Alpha Emitting Radionuclides in the RL WTF Influent and Effluent 
During CY 2002 

Mass in CY 2002 Influent Alpha Particle Emitting Mass in CY 2002 Effluent 
(erams) Radion u elide (erams) 

0.27 Am-241 0.00004 
0.04 Pu-238 0.000005 
4.7 Pu-239 0.0004 
0.7 U-234 0.001 

34 U-235 none detected 
10,810 U-238 none detected 

There are thousands of naturally occurring and manmade radionuclides. Radiochemists 
analyze the RLWTF influent and effluent for thirty-nine (39) radionuclides which from 
past experience are probable in the LANL radioactive liquid waste. Twenty-two (22) of 
these radionuclides were detected in the RLWTF influent and seventeen (17) were 
detected at very low acitivities in the RL WTF effluent in CY 2002. Table 4-2, shown on 
the next page, summarizes the radionuclides for which analyses are performed and also 
which radionuclides were detected in the RL WTF influent and effluent during CY 2002. 

Table 4-3 presents the removal of gross alpha radiation from the RL WTF influent during 
CY 2002 on a month by month basis. The total treated volume of water in CY 2002 
(11,984,916 liters) is greater than the final effluent volume of water (11,010,203 liters) 
from the RL WTF because some water required retreatment. · 

The next table, Table 4-4, is the CY 2002 radionuclide summary for the TA-50 RLWTF. 
Appendix C displays the monthly radionuclide summaries. The information, in Table 4-4 
and Appendix C, is a compilation of analytical information obtained from analyses 
performed on flow weighted monthly composite samples of both influent and effluent 
waters. Table 4-4 suggests that tritium removal occurs in the RLWTF treatment 
processes (raw influent is 11.1 nCi/L and final effluent is 7.2 nCi/L). This apparent 
removal is an analytical anomaly that is being corrected by the RL WTF radiochemists. 
In actuality, influent and effluent tritium concentrations are essentially the same. 
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Table t-2 Radionuclide Analyses of the RLWTF Influent and Effluent in CY 2002 

Radie uclides Analyzed for in the Radionuclides Present Radionuclides Present 
RL V 'TF Influent and Effluent in RL WTF Influent in RL WTF Effluent 

./ lpha Particle Emitters 
Am-241 x x 
Np-237 
Ra-226 x x 
Pu-238 x x 
Pu-239 x x 
Pu-240 
U-234 x x 
U-235 x 
U-238 x 
Th-232 x x 

Beta Particle Emitters 
As-74 x x 
Be-7 x 

Ce-141 
Co-56 x x 

Co-57, Co-58 and Co-60 
Cs-134 
Cs-137 x x 
Eu-152 

H-3 x x 
I-133 and Mn-52 

Mn-54 x 
Na-22 x x 
Ra-228 x x 
Rb-83 x x 
Rb-84 x x 

Sc-46, Sc-48, Se-75 and Sn-113 
Sr-85 x 
Sr-89 x x 
Sr-90 x x 

V-48, Y-88 and Y-90 
Zn-65 x x 

39 Total 22 Total 17 Total 
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DATE 

JAN-2002 

FEB-2002 

MAR-2002 

APR-2002 

MAY-2002 

JUN-2002 

JUL-2002 

AUG-2002 

SEP-2002 

OCT-2002 

NOV-2002 

DEC-2002 

TOTAL 

TABLE 4-3 

TA-50 RLWTF 

Gross Alpha Removal 

PAW FINAL 
(Ci) (Ci) 

0.081 4299e-5 

0.05 2.878e-5 

0.052 1.716e-5 

0.086 1.523e-5 

0.111 1.995e-5 

0.561 3.364e-5 

024 1.654e-5 

0.157 U14e-5 

0.378 5.924e-6 

0.049 1.611e-5 

0.069 1.985e-5 

0.029 1.12e-5 

1.863 2.385e-4 

Volume of Flow: 

REMOVAL FACTOR 
1 OOx(I NF - EFF)/I NF 

99.947 

99.943 

99.967 

99.982 

99.982 

99.994 

99.993 

99.993 

99.998 

99.967 

99.971 

99.962 

99.987 (average) 

Treated = 11,984,916.0 liters 

Final = 11,010,203.0 liters 
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PAW Maxirrum Minim.Jm 
Avg (nCVL) (nCVL) (nCVL) 

ALFHA 181.544 590.0 35.0 

Am-241 73.982 200.0 13.0 

As-74 5.576&-3 39.0e-3 30.0e-3 

BETA 4.49 25.0 160.0e-3 

Be-7 10.4369-3 180.0e-3 180.0e-3 

Ce-141 LDL• LDL• LDL• 

Co-56 LDL• LDL• LDL• 

Co-57 LDL• LDL• LDL• 

Co-58 LDL• LDL• LDL• 

Co-60 LDL• LDL• LDL• 

Cs-134 LDL• LDL• LDL• 

Cs-137 163206e-3 1.3 48.0e-3 

Eu-152 LDL• LDL• LDL• 

1-133 LDL• LDL• LDL• 

Mn-52 LDL• LDL• LDL• 

Mn-54 3.9980-3 33.0e-3 33.00-3 

Na-22 29.877e-3 190.0e-3 9.Se-3 

Np-237 LDL• LDL• LDL• 

Pu-238 57.17 180.0 8.1 

Pu-239 23.958 65.0 7.4 

Ra-226 1.623e-3 28.0e-3 28.0e-3 

Ra-228 3465e-3 20.0e-3 180e-3 

Fb-83 2.1299-3 22.0e-3 22.0e-3 

Fb-84 LDL• LDL• LDL• 

Sc-46 LDL• LDL• LDL• 

Sc-48 LDL• LDL• LDL• 

Se-75 LDL• LDL• LDL• 

Sn-113 LDL• LDL• LDL• 

Sr-85 28227e-3 230.0e-3 58.0e-3 

Sr-89 2.555e-3 38.0e-3 38.0e-3 

Sr-90 16277e-3 79.0e-3 270e-3 

TOTAL PLUTONIUM 75.387 245.0 26.4 

TFHIUM 11.129 46.0 7.7 

Th-232 191.7890-6 1.10-3 130.0e-6 

U-234 352.962e-3 2.1 26.1e-3 

U-235 5.6860-3 95.0e-3 1.1e-3 

U-238 302210-3 3.5 454e-3 

V-48 LDL• LDL• LDL• 

Y-88 LDL• LDL• LDL• 

Zn-65 161.37e-3 1.0 25.0e-3 

TABLE 4-4 

TA-50 RLWTF 
RADIONUCLIDE SUMMARY 

JAN, 2002 through DEC, 2002 

Nurrber cl FINAL 
Sarrples Total (Ci) Avg (pCi/L) 

12.0 2.176 14.811 

12.0 886.758e-3 10.368 

4.0 66.828e-6 16.948 

12.0 53.822e-3 107.9 

3.0 125.0879-6 LDL• 

2.0 LDL• 

2.0 131.339e-3 

2.0 LDL• 

2.0 LDL• 

2.0 LDL• 

2.0 LDL• 

12.0 1.956&-3 52.827 

2.0 LDL• 

2.0 LDL• 

2.0 LDL• 

3.0 47.9160-6 LDL• 

6.0 358.1120-6 5.018 

40 LDL• 

12.0 6852419-3 6669 

12.0 287.16&-3 2.187 

5.0 19.458e-6 2.609 

7.0 41.527e-6 1277 

3.0 25.519e-6 2276 

2.0 3430540-3 

2.0 LDL• 

2.0 LDL• 

2.0 LDL• 

2.0 LDL• 

4.0 338.3339-6 LDL• 

12.0 30.627e-6 349.846e-3 

12.0 195.098e-6 299.672e-3 

12.0 903.5960-3 3343911 

6.0 133.3870-3 7173.65 

8.0 22999-6 3.444e-3 

12.0 4231e-3 573.791e-3 

12.0 68.156e-6 LDL• 

12.0 3.622e-3 LDL• 

2.0 LDL• 

2.0 LDL• 

6.0 1.934e-3 726.5259-3 

Maxirrum 
(pCi/L) 

42.0 

23.0 

36.0 

760.0 

LDL• 

LDL• 

22 

LDL• 

LDL• 

LDL• 

LDL• 

280.0 

LDL• 

LDL• 

LDL• 

LDL• 

14.0 

LDL• 

22.0 

4.8 

14.0 

9.4 

35.0 

3.7 

LDL• 

LDL• 

LDL• 

LDL• 

LDL• 

4.8 

3.5 

5.6e12 

11000.0 

40.0e-3 

4.6 

LDL• 

LDL• 

LDL• 

LDL• 

5.4 

Volume of Flow: Influent = 11,986,052.0 liters Final = 11,010,203.0 liters 
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Minirrum Nurrber of 
(pCi/L) San-pies Total (0) 

LDt: 12.0 163.069e-6 

3.7 12.0 114.158e-6 

11.0 10.0 186.Se-6 

LDL• 12.0 1.188e-3 

LDL• 7.0 

LDL• 7.0 

LDL• 8.0 1.446EH! 

LDL• 7.0 

LDL• 7.0 

LDL• 7.0 

LDL• 7.0 

19.0 12.0 581.636&-6 

LDL• 7.0 

LDL• 7.0 

LDL• 7.0 

LDL• 7.0 

LDL• 9.0 552530-£ 

LDL• 11.0 

2.7 12.0 73.430-£ 

LDL• 12.0 24.0789-6 

LDL• 12.0 28.7229-6 

LDL• 12.0 14.057e-6 

LDL• 10.0 25.0559-6 

LDL• 8.0 3.7770-6 

LDL• 7.0 

LDL• 7.0 

LDL• 7.0 

LDL• 7.0 

LDL• 7.0 

4.8 12.0 3.852e-6 

LDL• 12.0 3299e-6 

3.3 12.0 3.68196 

3600.0 12.0 78.983e-3 

LDL• 11.0 37.9199-9 

LDL• 12.0 6.318e-6 

LDL• 12.0 

LDL• 12.0 

LDL• 7.0 

LDL• 7.0 

LDL• 8.0 7.999e-6 
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In 1990 :COE issued Order 5400.5, Radiation Protection of the Public and the 
Environrr ent, which established revised guidelines for the effluent waters from DOE 
facilities. The Order identified Derived Concentration Guidelines (DCGs) for all 
radionuc~·des 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 will be found for each radionuclide. For a water to be in 
compliance with Order 5400.5, the sum of the ratios cannot exceed 1.0. The 
radionuclides of primary concern in the RLWTF effluent are Pu-238, Pu-239, and Am-
241. These three isotopes typically account for greater than 90% of the sum of the ratios 
in the RL WTF effluent. 

Compliance with this Order insures that the yearly dose will be less than 100 millirem to 
a person drinking 2 liters of this water per day. The millirem is a unit for measuring the 
biological effects of radiation on the human body. The average annual radiation dose 
equivalent to a member of the general population of the United States from both natural 
and manmade sources is about 361 millirem (mrem). Of this average total radiation dose, 
296 mrem is from naturally occurring radiation sources and the remaining 65 mrem is 
from manmade radiation sources. Figure 4-1 demonstrates that for CY 2002 the RL WTF 
effluent was in compliance with DOE Order 5400.5. 

Figure 4-1 Twelve Month Flow Weighted Sum of Ratios of the TA-50 RLWTF Effluent 
During CY 2002 (DOE Order 5400.5) 

1.0 

j 0.8 

~ 
-~ 0.7 -j--------------------------------i 

~ ········•···-·----·----· ~ 0.6-t----.-_-.-_-.-.-_-_-_-_.-.-.-----.-_-_-_-.-.=-.-.~-~-~.t----"~--------------1! 

s ••. . . . I E O.S'f----------------------------------, 
~ I 
- i ~ 0.4-r---------------------------------jl 

~ 
~ 0.3-r---------------------------------j 
E 
Jl 0.2 f----------------------------------1; 

! 0.1-r---------------------------------j 

0.0+---~--~--~----.--~--~--~-~----------1 

J-02 F-02 M-02 A-02 M-02 J-02 J-02 A-02 S-02 0-02 N-02 

The flow weighted sum ofratios for CY 2002 is 0.648 as shown in Table 4-5 on the 
following page. 
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TABLE 4-5 

TA-50 RLWTF 

EFFLUENT COMPARED WITH DCG 5400.5 

JAN, 2002 through DEC, 2002 

Mean DCG 
Radioactive Concentration 5400.5 Conc/DCG 

Isotopes (picoCi/L) (picoCi/L) Ratio 

Am-241 10.4 30 0:346 

As-74 16.9 40,000 4237e-4 

Be-7 1,000,000 

Ce-141 50,000 

Co-56 0.1 10,000 1.313e-5 

Co-57 100,000 

Co-58 40,000 

Co-60 5,000 

Cs-134 2,000 

Cs-137 52.8 3,000 O.Q18 

Eu-152 20,000 

1-133 10,000 

Mn-52 20,000 

Mn-54 50,000 

Na-22 5.0 10,000 5.018e-4 

Np-237 30 

Pu-238 6.7 40 0.167 

Pu-239 22 30 0.073 

Pu-240 30 

Ra-226 2.6 100 0.026 

Ra-228 1.3 100 0.013 

fb.83 2.3 20,000 1.138e-4 

Rl-84 0.3 10,000 3.431e-5 

Sc-46 20,000 

Sc-48 20,000 

Se-75 20,000 

Sn-113 50,000 

Sr-85 70,000 

Sr-89 0.3 20,000 1.749e-5 

Sr-90 0.3 1,000 2.997e-4 

TRITIUM 7,173.7 2,000,000 0.004 

Th-232 0.0 50 6.888e-5 

U-234 0.6 500 0.001 

U-235 600 

U-238 600 

V-48 30,000 

Y-88 30,000 

Y-90 10,000 

Zn-65 0.7 9,000 8.072e-5 

Sum of Ratios = 0.648 
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The following series of seven (7) figures highlight significant information which pertains 
to the radiological nature of the TA-50 RLWTF influent and effluent. 

The upper graph in Figure 4-2 shows the gross alpha activity in the raw daily influent 
water to the RL WTF and the gross alpha activity in the effluent from the RL WTF in 
monthly composite samples during CY 2002. The lower graph in Figure 4.2 shows more 
detail on the gross alpha activity in the CY 2002 effluent by changing the scale to 
picocuries per liter. 

The upper graph in Figure 4-3 shows the Pu-238 activity in the raw daily influent water 
to the RLWTFand the Pu-238 activity in the effluent from the RLWTF in monthly 
composite samples during CY 2002. The lower graph in Figure 4.3 shows more detail on 
the Pu-238 activity in the CY 2002 effluent by changing the scale to picocuries per liter. 

The upper graph in Figure 4-4 shows the Pu-239 activity in the raw daily influent water 
to the RL WTF and the Pu-239 activity in the effluent from the RL WTF in monthly 
composite samples during CY 2002. The lower graph in Figure 4.4 shows more detail on 
the Pu-239 activity in the CY 2002 effluent by changing the scale to picocuries per liter. 

The upper graph in Figure 4-5 shows the Am-241 activity in the raw daily influent water 
to the RL WTF and the Am-241 activity in the effluent from the RL WTF in monthly 
composite samples during CY 2002. The lower graph in Figure 4.5 shows more detail on 
the Am-241 activity in the CY 2002 effluent by changing the scale to picocuries per liter. 

The upper graph in Figure 4-6 shows the gross beta activity in the raw daily influent 
water to the RL WTF and the gross beta activity in the effluent from the RL WTF in 
monthly composite samples during CY 2002. The lower graph in Figure 4.6 shows more 
detail on the gross beta activity in the CY 2002 effluent by changing the scale to 
picocuries per liter. 

The upper graph in Figure 4-7 shows the Sr-90 activity in the raw daily influent water to 
the RL WTF and the Sr-90 activity in the effluent from the RL WTF in monthly composite 
samples during CY 2002. The lower graph in Figure 4.7 shows more detail on the Sr-90 
activity in the CY 2002 effluent by changing the scale to picocuries per liter. 

The upper graph in Figure 4-8 shows the tritium (H-3) activity in the raw daily influent 
water to the RLWTF and the Tritium (H-3) activity in the effluent from the RLWTF in 
monthly composite samples during CY 2002. The lower graph in Figure 4-8 shows the 
Sr-89 activity in the raw daily influent water to the RL WTF and the Sr-89 activity in the 
effluent from the RL WTF in monthly composite samples during CY 2002. 

As shown in Table 4-6, a total of251 drums (47,088 kilograms) of vacuum filter sludge 
were shipped to the TA-54 radioactive solid waste disposal facility at LANL during CY 
2002. Shipments of drums were made in March, May, June, August, and December of 
2002. Curies ofU-235, Pu-238, Pu-239 and Am-241 associated with the sludge drums is 
also provided in Table 4-6. 
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FIGURE 4-2 

RAW50 and Fl NAL50 
ALPHA concentration (nCi/L). 
JAN-2002 through DEC-2002 

4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 

• final50 + rav.60 

FINAL50 
ALPHA concentration (pCi/L). 
JAN-2002 through DEC-2002 

4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 

• final50 

21 



180.0 

160.0 

140.0 

120.0 

100.0 

80.0 

60.0 

40.0 

20.0 

0.0 
1.0 2.0 3.0 

23.0 

20.4 

17.9 

15.3 

12.8 

102 

7.7 

5.1 

2.6 

0.0 
1.0 2.0 3.0 

DCG lirrit = 40.0 pCi/L 

FIGURE 4-3 

RAWSO and FINALSO 
Pu-238 concentration (nCi/L). 
JAN-2002 through DEC-2002 
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• final50 + ra'l.60 

FINALSO 
Pu-238 concentration (pCi/L). 
JAN-2002 through DEC-2002 

4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 

• final50 
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FIGURE 4-4 

RAW50 and FINAL50 
Pu-239 concentration (nCi/L). 
JAN-2002 through DEC-2002 
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FINAL50 
Pu-239 concentration (pCi/L). 
JAN-2002 through DEC-2002 
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FIGURE 4-5 

RAW50 and FINAL50 
Am-241 concentration (nCi/L). 
JAN-2002 through DEC-2002 
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FIGURE 4-6 

RAW 50 and Fl NAL50 
BET A concentration (nCi/L). 
JAN-2002 through DEC-2002 
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FINAL50 
BET A concentration (pCi/L). 
JAN-2002 through DEC-2002 
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RAWSO and FINALSO 
Sr-90 concentration (nCi/L). 
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RAW 50 and Fl NAL50 
TRITIUM concentration (nCi/L). 
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Sr-89 concentration (nCi/L). 
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MONTH NO of TOTAL 

DRUMS VOLUME 
(Liters) 

JAN-2002 0 0 

FEB-2002 0 0 

MAR-2002 84 17472.0 

APR-2002 0 0 

MAY-2002 24 4992.0 

JUN-2002 48 9984.0 

JUL-2002 0 0 

AUG-2002 50 10400.0 

SEP-2002 0 0 

OCT-2002 0 0 

NOV-2002 0 0 

DEC-2002 45 9360.0 

TOTAL 251 52208.0 

TABLE 4-6 

TA-50 RLWTF 

T A-50-1-116, Vacuum Filter Drums Shipped For Disposal 

01-JAN-2002 through 31-DEC-2002 

GFOSS U-235 PU-238 PU-239 
WEIGHT (Curies) (Curies) (Curies) 

(KG) 

0 0 0 0 

0 0 0 0 

15724.09 7.588e-6 +/- 4.036e-6 68.6e-3 +/- 8.44e-3 17.5ne-3 +!- 10.435e-3 

0 0 0 0 

4382.73 936.0e-9 +/- 149.0e-9 23.5e-3 +/- 2.3e-3 11.48e-3 +/- 1.032e-3 

8868.18 2.864e-6 +/- 0.36e-6 48.79e-3 +/- 4.73e-3 1628e-3 +/- 2211e-3 

0 0 0 0 

9370.0 3.152e-6 +/- 0.528e-6 48.9e-3 +/- 4.74e-3 13.05e-3 +/- 1.887e-3 

0 0 0 0 

0 0 0 0 

0 0 0 0 

8743.18 2.32e-6 +!- 0.713e-6 41.Be-3 +/- 12.39e-3 829e-3 +/- 1.343e-3 

47088.18 16.86e-6 +/- 5.786e-6 231.59e-3 +/- 32.6e-3 66.6ne-3 +!- 16.908e-3 

Issued 31 Mar 2003 3:04:07 p.m. 
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AM-241 
(Curies) 

0 

0 

18.03e-3 +/- 1.806e-3 

0 

6.39e-3 +/- 0.631e-3 

17.13e-3 +/- 1.666e-3 

0 

23.18e-3 +/- 2.167e-3 

0 

0 

0 

27 2e-3 +/- 3235e-3 

91.93e-3 +/- 9.505e-3 
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5. Non-Radiological Nature of the CY 2002 TA-50 RLWTF Influent and Effluent 
Waters and Process Waste Sludge 

In addition to radionuclides, the influent wastewater to the TA-50 RLWTF also includes 
many other inorganic and organic contaminants that require treatment prior to discharge 
via the NPDES permitted outfall to the environment. Twenty-one (21) parameters in the 
effluent from the RLWTF are regulated by the National Pollutant Discharge Elimination 
System (NPDES) in compliance with the Federal Clean Water Act. LANL also has a 
voluntary commitment with the New Mexico Environment Department (NMED) to not 
discharge effluent from the TA-50 RL WTF that exceeds groundwater standards set by the 
New Mexico Water Quality Control Commission (NMWQCC) for three (3) water quality 
parameters: fluoride, nitrate-nitrogen and total dissolved solids (TDS). Table 5-1 
identifies these 24 discharge parameters and also indicates the frequency of sampling 
required for each parameter. 

Table 5-1 NPDES and NMED Discharge Parameters 

pH1 

Aluminum3 

Arsenic3 

Boron3 

Cadmium1 

Chromium I 

Cobalt3 

l weekly grab sample 
2 monthly grab sample 
3 yearly grab sample 

NPDES 
(21 parameters) 

Copper1 Selenium3 

lron1 Zinc1 

Lead1 Chemical Oxygen 
Demand1 

Mercury1 Total Suspended 
Solids1 

Nickei2 
Total Toxic 
Organics2 

Perchlorate3 Tritium (accelerator 
produced)3 

Radium-226 + 
Flow4 

Radium-2283 

4 contmuous record 
s each discharge 

NMED 
(3 parameters) 

Fluorides 

Nitrate Nitrogens 

Total Dissolved 
Solidss 

The quantitative limits for the twenty-four (24) NPDES and three (3) NMED discharge 
parameters which pertain to the RL WTF effluent are given in Table 5-2. 

The TA-50 RL WTF effluent, for the 3rd consecutive year, was in compliance with all 
twenty-one (21) NPDES water quality parameters during calendar year 2002. 

Additionally, concentrations of fluoride, nitrate and TDS in the groundwater influenced 
by the RL WTF effluent were below NMED standards during calendar year 2002. One 
(1) weekly composite sample ofRLWTF effluent, though, slightly exceeded the NMED 
groundwater standard for TDS of 1,000 mg/L (sample was 1,030 mg/L). Process controls 
have been implemented to ensure that the voluntary commitment is not exceeded again. 
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Table 5-2 Discharge Limits for NPDES and NMED Parameters in the RL WTF Effluent 

NPDES Parameters Monthly Average Daily Max 
(mg/L) (mg/L) 

Flow Report Report 

pH 6-9 SU 6-9 SU 

Chemical Oxygen Demand 125 125 

Total Suspended Solids 30 45 

Total Cadmium 0.05 0.05 

Total Chromium 1.34 2.68 

Total Copper 1.393 1.393 

Total Iron ----- -----
Total Lead 0.423 0.524 

Total Mercury 0.00077 0.00077 

Total Zinc 4.37 8.75 

Total Toxic Organics 1.0 1.0 

Total Arsenic 0.368 0.368 

Total Aluminum 5.0 5.0 

Total Boron 5.0 5.0 

Total Cobalt 1.0 1.0 

Total Selenium 0.005 0.005 

Total Vanadium 0.1 ' 0.1 

Radium 226 + Radium 228 30 pCi/L 30 pCi/L 

Tritium (when accelerator produced) 20,000 pCi/L 20,000 pCi/L 

Total Nickel Report Report 

Perchlorate Report Report 

NMED Parameters Per Discharge 
(mg/L) 

Fluoride 1.6 

Nitrate-nitrogen 10.0 

Total Dissolved Solids 1,000 
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Table 5-3 shows the flow-weighted concentrations for CY 2002 of the TA-50 RLWTF 
effluent in comparison to the NPDES and NMED standards. The table indicates that the 
RL WTF effluent is well below the discharge standards on all parameters. It is noted in 
Table 5-3 that the cadmium concentration in the final effluent during CY 2002 was less 
than the detection limit (LDL) of the analytical procedure. The LDL for cadmium is 
0.003 mg/L. Also, the selenium concentration in the final effluent during CY 2002 was 
below the LDL of0.001 mg/L. 

The next table, Table 5-4, is the CY 2002 mineral summary for the TA-50 RLWTF. This 
information is a compilation of analytical information obtained from analyses performed 
on flow weighted monthly composite samples of both influent and effluent waters. 
Appendix Dis the TA-50 RLWTF monthly mineral summaries during CY 2002. 
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TABLE 5-3 

TA-50 RLWfF EFFLUENT 

COMPARED TO NPDES & NMED STANDARDS 

JAN, 2002 through DEC, 2002 

Regulator Regulated Standard 
Pararreter (rrg/L) 

NMED FLUORIDE 1.6 

NMED NITPATE-N 10.0 

NMED TDS 1,000.0 

NPDES ALUMINUM 5.0 

NPDES ARSENIC 0.368 

NPDES BOOON 5.0 

NPDES CADMIUM 0.05 

NPDES COBALT 1.0 

NPDES COD 125.0 

NPDES COPPER 1.393 

NPDES LEAD 0.423 

NPDES MEFCUR't' 7.7e-4 

NPDES PADIUM* 30.0* 

NPDES SELENIUM 0.005 

NPDES TOTAL_CHOOMIUM 1.34 

NPDES TOXIC_OffiANICS 1.0 

NPDES TSS 30.0 

NPDES VANADIUM 0.1 

NPDES ZINC 4.37 

NPDES pH 6.0 - 9.0 

NPDES TRITIUM* 20,000* 

NPDES IOON Report Only 

NPDES NICKEL Report Only 

NPDES PEFCHLORA TE Report Only 

FINAL Avg.= Flow-W:lighted average concentration in effluent. 

* Values for radioactive species reported as PicoCuries/Liter. 
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FINAL 
Avg. 

(rrg/L) 

0.461 

0.429 

280.027 

0.03395 

0.00090 

0.30514 

ldl 

0.00028 

15.89623 

0.04276 

0.00068 

0.00007 

3.88540* 

ldl 

0.00268 

0.00317 

1.76578 

0.00439 

0.04861 

7.85133 

7,173.65* 

0.03193 

0.00841 

0.01588 



PAW 
Average Maxirrum 

ALKALINITY-MO• 56.982 85.8 

ALKALINITY-P" LDL• LOL• 

ALUMINUM 0.948 2.9 

AMMONIA-N 4.917 14.0 

ANTIMONY 0.008 0.014 

ARSENIC 9.856e-4 0.017 

BAA UM 0.036 0.08 

BERYLLIUM 0.001 0.005 

BO FON 0.404 2.91 

CADMIUM 0.003 0.008 

CALCIUM 12286 17.0 

CHLOADE 24.952 57.0 

COBALT 0.001 0.009 

coo 90298 270.0 

CONDUCTIVITY' 300.873 410.0 

COPPER 0516 1.73 

CYANIDE 0.013 0.043 

FLUOR DE 0.676 1.1 

HAAJNESS' 47265 79257 

!FON 2.097 5.3 

LEAD 0.107 0.31 

MAGNESIUM 4.028 11.0 

MEA::URI' 0.007 0.025 

NICKa 0232 1.1 

NITPATE-N 5.435 18.0 

NITATE-N 0.331 055 

PEA::HLOPA TE 0203 1.09 

PHOSPHOFlJS 31l83 8.1 

POTASSIUM 5.745 12.0 

SELENIUM 0.025 0.197 

SILICON 36.465 65.0 

SILVER 0.041 0.105 

SODIUM 32509 55.0 

SULFATE 25.169 56.0 

TDS 165.448 290.0 

TDS-E 149558 247.0 

THALLIUM 4.94e-5 3.3e-4 

THOR UM 3.873e-13 1.1e-12 

TKN 7.381 16.7 

TOTAL CATIONS' 2.925 3.94 

TOTAL CHAJMIUM 0.054 0.14 

TOXIC OR3ANICS LDL• LDL' 

TSS 43.056 210.0 

UPANIUM 0256 1.04 

VANADIUM 0.015 0.03 

ZINC 0.431 328 

pH 6.816 7.34 

TABLE 5-4 

TA-50 RLWfF 
MINERAL SUMMARY 

JAN, 2002 through DEC, 2002 

Nurroer of FINAL 
Minirrum Sarrples Total (KG) Average 

40.7 12.0 682.988 211.368 

LDL• 12.0 LDL* 

0.14 12.0 11.362 0.034 

1.6 12.0 58.94 5.642 

0.002 6.0 0.101 0.007 

LDL* 12.0 0.012 8.955e-4 

O.Q1 12.0 0.437 2.642e-4 

LDL• 12.0 0.013 5255e-5 

0.045 12.0 4.848 0.305 

LDL• 12.0 0.037 LDL• 

9.82 12.0 147264 3532 

17.0 12.0 299.082 24.838 

LDL' 12.0 O.Q15 2.776e-4 

42.0 12.0 1082.318 15.896 

193.0 12.0 630256 

0.152 12.0 6.183 0.043 

LDL' 12.0 0.161 0.012 

025 12.0 8.108 0.461 

36.998 12.0 566525 10237 

0.927 12.0 25.14 0.032 

0.045 12.0 1281 6.798e-4 

3.0 12.0 48278 0.344 

0.002 12.0 o.oe 7.354e-5 

0.053 12.0 2.775 0.008 

255 12.0 65.144 0.429 

0.012 10.0 3.967 1.143 

0.034 12.0 2.432 0.016 

0.042 12.0 46543 025 

35 12.0 68.861 8.726 

LDL• 12.0 0.3 LDL' 

11.8 12.0 437.067 11.443 

LDL' 12.0 0.492 0.007 

20.0 12.0 389.658 131.912 

12.0 12.0 301.673 69525 

LDL' 12.0 1983.07 260.027 

107.0 3.0 1792.616 381.762 

LDL' 6.0 5.922e-4 4.083e-4 

LDL' 8.0 4.642e-12 4.953e-15 

3.46 12.0 88.47 5.796 

2.05 12.0 6.653 

0.02 12.0 0.645 0.003 

LDL• 0.0 0.003 

LDL• 12.0 516.073 1.766 

0.068 11.0 3.07 5.055e-4 

LDL• 12.0 0.183 0.004 

0.1 12.0 5.172 0.049 

6.01 12.0 7.851 

Maxirrum 

470.0 

LOL• 

0.18 

10.8 

O.Q18 

0.015 

0.002 

LDL• 

3.94 

LDL' 

102 

65.0 

0.001 

56.0 

1360.0 

O.Q76 

0.06 

1.04 

38235 

0.08 

0.008 

3.1 

3.1e-4 

0.02 

125 

2.93 

0.11 

1.02 

30.8 

LDL' 

24.8 

0.086 

311.0 

149.0 

750.0 

510.0 

0.002 

4.0e-14 

12.6 

14.3 

0.014 

0.006 

8.8 

0.005 

0.013 

0.465 

826 

Volume of Flow: Influent = 11,986,052.0 liters Final = 11,010,203.0 liters 

Nurroer of 
Minirrum Sarrples 

47.4 12.0 

LDL• 12.0 

LDL• 12.0 

2.81 12.0 

0.001 6.0 

LDL• 12.0 

LDL• 12.0 

LDL• 12.0 

LDL• 12.0 

LDL' 12.0 

0.75 12.0 

3.87 12.0 

LDL' 12.0 

LDL' 12.0 

134.0 12.0 

LDL' 12.0 

LDL' 12.0 

0.03 12.0 

1.972 12.0 

LDL• 12.0 

LDL' 12.0 

LDL' 12.0 

LDL' 12.0 

LDL' 12.0 

0.06 12.0 

0.04 10.0 

LDL' 12.0 

0.02 12.0 

1.7 12.0 

LDL' 12.0 

1.06 12.0 

LDL' 12.0 

21.0 12.0 

15.0 12.0 

LDL' 12.0 

250.0 3.0 

LDL' 6.0 

LDL' 5.0 

223 12.0 

1.33 12.0 

LDL• 12.0 

7.0e-4 12.0 

LOL• 12.0 

LDL• 11.0 

LDL• 12.0 

LOL• 12.0 

7.37 12.0 

• Alkalinnies and hardness as mg CaC0311. •Conductivity as uS'cm 'Total Cations as rreq/I. 'LDL: Less than Detection Lirrit. Olherv.ise: rro'I 
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Total (KG) 

2327206 

0.374 

62.119 

O.Q81 

0.01 

0.003 

5.786e-4 

3.36 

38.886 

273.467 

0.003 

175.Q21 

0.471 

0.127 

5.073 

112.715 

0.352 

0.007 

3.792 

8.097e-4 

0.093 

4.721 

12589 

0.175 

2.758 

96.079 

125.993 

0.082 

1452.376 

765.485 

3083.155 

4203275 

0.004 

5.453e-14 

63.814 

0.03 

O.Q35 

19.442 

0.006 

0.048 

0.535 
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The following series of eight (8) figures highlight significant information which pertains 
to the non-radiological nature of the TA-50 RLWTF influent and effluent. 

The upper graph in Figure 5-1 shows the silicon, Si, concentration in the raw daily 
influent water to the RL WTF and the silicon concentration in the effluent from the 
RLWTF in monthly composite samples during CY 2002. The lower graph in Figure 5-1 
shows the total dissolved solids, TDS, concentration in the raw daily influent water to the 
RL WTF and the TDS concentration in the effluent from the RL WTF in monthly 
composite samples during CY 2002. 

The upper graph in Figure 5-2 shows the potassium concentration in the raw daily 
influent water to the RL WTF and the potassium concentration in the effluent from the 
RL WTF in monthly composite samples during CY 2002. The lower graph in Figure 5-2 
shows the sodium concentration in the raw daily influent water to the RL WTF and the 
sodium concentration in the effluent from the RL WTF in monthly composite samples 
during CY 2002. 

The upper graph in Figure 5-3 shows the chemical oxygen demand, COD, concentration 
in the raw daily influent water to the RL WTF and the COD concentration in the effluent 
from the RL WTF in monthly composite samples during CY 2002. The lower graph in 
Figure 5-3 shows the caJcium concentration in the raw daily influent water to the RL WTF 
and the calcium concentration in the effluent from the RL WTF in monthly composite 
samples during CY 2002. 

The upper graph in Figure 5-4 shows the iron concentration in the raw daily influent 
water to the RL WTF and the iron concentration in the effluent from the RL WTF in 
monthly composite samples during CY 2002. The lower graph in Figure 5-4 shows more 
detail on the iron concentration in the CY 2002 effluent. 

The upper graph in Figure 5-5 shows the mercury concentration in the raw daily influent 
water to the RL WTF and the mercury concentration in the effluent from the RL WTF in 
monthly composite samples during CY 2002. The lower graph in Figure 5-5 shows more 
detail on the mercury concentration in the CY 2002 effluent. 
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FIGURE 5-1 

RAW 50 and Fl NAL50 
SILICON concentration (mg/L). 

JAN-2002 through DEC-2002 

3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 

RAW 50 and Fl NAL50 
TDS concentration (mg/L). 

• final50 + ra..v.50 

JAN-2002 through DEC-2002 

3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 

• final50 + raiM>O 
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FIGURE 5-2 

RAW50 and FINAL50 
POTASSIUM concentration (mg/L). 

JAN-2002 through DEC-2002 

4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 

• final50 + ra'A60 

RAW 50 and Fl NAL50 
SODIUM concentration (mg/L). 

JAN-2002 through DEC-2002 

3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 

• final50 + ra'A60 
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FIGURE 5-3 

RAW50 and Fl NAL50 
COD concentration (mg/L). 

JAN-2002 through DEC-2002 

4.0 5.0 6D 7D 8D 9D 10D 11D 12D 

• final50 + rav..60 

RAW50 and FINAL50 
CALCIUM concentration (mg/L). 

JAN-2002 through DEC-2002 

3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 

• final50 + rav..60 
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FIGURE 5-4 

RAW 50 and Fl NAL50 
I RON concentration (mg/L). 
JAN-2002 through DEC-2002 
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FIGURE 5-5 

RAW 50 and Fl NAL50 
MERCURY concentration (mg/L). 

JAN-2002 through DEC-2002 
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The upper graph in Figure 5-6 shows the zinc concentration in the raw daily influent 
water to the RL WTF and the zinc concentration in the effluent from the RL WTF in 
monthly composite samples during CY 2002. The lower graph in Figure 5-6 shows the 
fluoride concentration in the raw daily influent water to the RL WTF and the fluoride 
concentration in the effluent from the RL WTF in monthly composite samples during CY 
2002. 

The upper graph in Figure 5-7 shows the perchlorate concentration in the raw daily 
influent water to the RL WTF and the perchlorate concentration in the effluent from the 
RL WTF in monthly composite samples during CY 2002. The lower graph in Figure 5-7 
shows the methyl orange alkalinity concentration in the raw daily influent water to the 
RL WTF and the methyl orange alkalinity concentration in the effluent from the RL WTF 
in monthly composite samples during CY 2002. 

The upper graph in Figure 5-8 shows the ammonia-nitrogen concentration in the raw 
daily influent water to the RL WTF and the ammonia-nitrogen concentration in the 
effluent from the RL WTF in monthly composite samples during CY 2002. The lower 
graph in Figure 5-8 shows the nitrate-nitrogen concentration in the raw daily influent 
water to the RL WTF and the nitrate-nitrogen concentration in the effluent from the 
RL WTF in monthly composite samples during CY 2002. 
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FIGURE 5-6 

RAW50 and FINAL50 
ZINC concentration (mg/L). 
JAN-2002 through DEC-2002 

4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 

• final50 + raV\60 

RAW 50 and Fl NAL50 
FLUORIDE concentration (mg/L). 
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FIGURE 5-7 

RAW 50 and Fl NAL50 
PERCHLORATE concentration (mg/L). 

JAN-2002 through DEC-2002 
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RAW 50 and Fl NAL50 
ALKALINITY-MO concentration (mg/L). 
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AM MONIA-N concentration (mg/L). 
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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/SVOC on a weekly basis. A monthly grab sample of effluent 
water is analyzed for VOC/SVOC. Additionally, individual batches of sludge are also 
analyzed for VOC/SVOC. These analyses are performed according to EPA approved 
methods 624, 625A and 625B by an external EPA certified laboratory. 

Table 5-5 shows the VOC/SVOC detected in the RL WTF influent and the number of 
weeks in which that chemical was detected during CY 2002. More information 
pertaining to VOC/SVOC in the RL WTF influent is given in Appendices E, F, G and H. 

Table 5-5 VOC/SVOC Detected in Weekly Samples of 2002 RL WTF Influent 

voe 
Weeks 

Low-High 
(Method 624) (mg/L) 

1, 1, I-Trichloroethane 5 0.004 - 0.068 
1, 1-Dichloroethane I 0.002 

1,2,4-Trimethylbenzene 10 0.0004 - 0.002 
2-Butanone 21 0.003 - 0.037 

4-Methyl-2-Pentanone 24 0.002 - 0.015 
Acetone 46 0.1 - 3.3 

Bromodichloromethane 4 0.0002 - 0.0003 
Bromoform 3 0.0004 - 0.012 

Brom om ethane 5 0.0007 - 0.002 
Carbon Disulfide 2 0.0003 - 0.0005 

Chlorodibromomethane 2 0.00034 - 0.00035 
Chloroform 30 0.0004 - 0.086 

Chloromethane 18 0.0002 - 0.018 
Ethylbenzene I 0.0004 
lodomethane 3 0.002 - 0.005 

Methylene Chloride 26 0.0003 - 0.27 
svoc 

Weeks 
Low-High 

(Method 625A and 625B) (mg/L) 
Azobenzene 2 0.002 - 0.004 

Benzo(A)Pyrene I 0.003 
Benzo(B)Fluoranthene I 0.003 

Benzoic Acid 35 0.003-0.14 
Benzyl Alcohol 7 0.002 - 0.015 

Bis(2-Ethylhexyl)Phthalate 34 0.005 - 0.095 
Butylbezylphthalate 7 0.003 - 0.010 

Di-N-Octyl Phthalate 2 0.003 - 0.018 
Diethyl Phthalate 1 0.002 

Nitro benzene 1 0.002 
Phenol 2 0.002 - 0.017 

Pyridine 13 0.003 - 0.042 
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Table 5-6 summarizes the VOC/SVOC detected in the RL WTF effluent during CY 2002 
and the concentration range of these chemicals. The "months" column in Table 5-6 
indicates the number of monthly samples in which a particular chemical was detected. 
For example, the VOC chemical, Chloroform, was detected in very small concentrations 
in each of the twelve (12) monthly effluent samples. Whereas benzene, another voe 
chemical, was detected only in one (1) of the monthly effluent samples. 

Table 5-6 VOC/SVOC Detected in Monthly Samples of2002 RLWTF Effluent 

voe 
Months 

Low-High 
(Method 624) (m2/L) 

1, 1, !-Trichloroethane 1 0.0007 
1,4-Dichlorobenzene 2 0.0003 

Benzene 1 0.0004 
Chloroform 12 0.0005 - 0.0054 

Methyl Chloride 1 0.0007 
Toluene 2 0.0003 
svoc 

Months 
Low-High 

(Method 625A and 625B) (me/L) 
Acenaphthylene 1 0.0003 

Anthracene 1 0.0002 
Bis(2-Ethylhexyl)Phthalate 6 0.0004 - 1.0026 

Diethyl Phthalate 1 0.0016 
Fluoranthene 2 0.0002 - 0.0003 

Fluorene 1 0.0003 
Naphthalene 2 0.0001 - 0.0002 

N-Nitrosodimethylamine 1 0.0010 
N-Nitrosodi-n-propylamine 1 0.0009 

Phenanthrene 1 0.0002 
Phenol 1 0.0014 
Pyrene 1 0.0002 
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Table 5-7 summarizes the VOC/SVOC chemicals detected in the RL WTF sludge during 
CY 2002 and the range of concentrations of these chemicals. Additional information 
pertaining to VOC/SVOC in the RL WTF sludge is given in Appendices I, J, K and L. 

Table 5-7 VOC/SVOC Detected in Samples of2002 RLWTF Sludge 

voe Low-High 
(Method 624) (mg/L) 

1,2,4-Trimethylbenzene 0.004-0.18 
1,2-Dichlorobenzene 0.0007 

1,3,5-Trimethybenzene 0.004 - 0.005 
2-Butanone 0.012-0.05 

4-Methyl-2-Pentanone 0.004 - 0.009 
Acetone 0.09-0.72 

Bromomethane 0.002 - 0.003 
Chloroform 0.001 - 0.041 

Methylene Chloride 0.001 - 0.096 
Styrene 0.001 
Toluene 0.0006 - 0.068 

Trichlorofluoromethane 0.002 
svoc Low-High 

(Method 625A and 625B) (m2/L) 
Bis(2-Ethylhexyl)Phthalate 2.5 -30.0 

Di-N-Octyl Phthalate 0.21 
Phenol 0.73 
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6. Summary of CY 2002 Operations at the TA-21 RL WTP 

The TA-21 Radioactive Liquid Waste Treatment Plant (RL WTP) historically treated 
radioactive liquid waste from a number of facilities at TA-21. Presently, the TA-21 
RL WTP treats limited volumes ofradioactive liquid waste generated from tritium 
research at TA-21 using three (3) treatment processes (clarifier, sand filter and sludge 
vacuum filtration). The TA-21 plant is physically separated from the radioactive liquid 
waste collection system, which conveys water to the main TA-50 RL WTF. 

During CY 2002, the TA-21 RLWTP received 30,280 liters of influent wastewater. The 
plant was operated only once during CY 2002, in January, and treated 37,000 liters of 
radioactive liquid waste at that time. The volumes of received and treated water are not 
identical due to stored volumes ofRLW in the influent tanks at the TA-21 RLWTP. The 
water treated water in CY 2002 is presently in the effluent tanks at the TA-21 RLWTP. 
Sludge was not treated in the vacuum filter at TA-21 during CY 2002. As a result, no 
drums of dewatered sludge were generated or shipped to TA-54 for disposal. 

Effluent from the TA-21 RLWTP is normally trucked to the TA-50 RLWTF for 
additional treatment to remove alpha particle radioactivity. During CY 2002 no treated 
effluent from the TA-21 RLWTP was trucked to the TA-50 RLWTF. 

Tables 6-1, 6-2, 6-3 and 6-4 summarize the radiological, mineral, VOC and SVOC 
constituents in the 37,000 liters of water treated at the TA-21 RLWTP during January 
2002. The "Total (Ci)" column in Table 6-1 and the "Total (kg)" column in Table 6-2 
display zeroes for each radioisotope and each mineral constituent. This is because the 
influent flow meters at the TA-21 RLWTP recorded no flow during January 2002. The 
3 7,000 liters of RL W treated in January 2002 came from the TA-21 RL WTP influent 
holding tanks. The total curies of radioisotopes and the total kilograms of mineral 
constituents can be determined by multiplying the activities and concentrations of 
constituents in Tables 6-1and6-2 by 37,000 liters. 
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ALPHA 

Am-241 

BETA 

Cs-137 

Pu-238 

Pu-239 

Sr-89 

Sr-90 

TABLE 6-1 

TA21 RADIOISOTOPES 
JAN-2002 

PAW PAW 
nCi/L Total (Ci) 

45.0 0.0 

21.0 0.0 

3.7 0.0 

LDL* 

2.9 0.0 

92 0.0 

LDL* 

64.0e-3 0.0 

TOTAL PLUTONIUM 12.1 0.0 

TRITIUM 310.0 0.0 

U-234 400.0e-3 0.0 

U-235 LDL* 

U-238 LDL* 

Volume of Flow: Influent = 0.0 liters Transfered = 0.0 liters 

* LDL: Less than Detection Lirrit. 
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TABLE 6-2 

TA21 MINERALS 
JAN-2002 

PAW 
Concentration Total (KG) 

ALKALI NI TY-MO 269.0 0.0 

ALKALINITY-P 83.8 0.0 

ALUMINUM 0.001 0.0 

AMMONIA-N 0.89 0.0 

ANTIMONY 0.019 0.0 

ARSENIC LDL* 

BARIUM 0.051 0.0 

BERYLLIUM 0.001 0.0 

BO FON 0.067 0.0 

CADMIUM 0.023 0.0 

CALCIUM 74.8 0.0 

CHLORIDE 61.0 0.0 

COBALT 0.005 0.0 

COD 42.0 0.0 

CONDUCTIVITY 700.0 

COPPER 0.123 0.0 

FLUORIDE 1.33 0.0 

HARDNESS 204.524 0.0 

IFON 28.3 0.0 

LEAD 0.043 0.0 

MAGNESIUM 4.31 0.0 

MERCURY 2.0e-5 0.0 

NICKEL 0.101 0.0 

NITPATE-N 028 0.0 

PERCHLOPATE 0.001 0.0 

POTASSIUM 38.7 0.0 

SELENIUM 0.604 0.0 

SILICON 28.8 0.0 

SILVER LDL* 

SODIUM 872 0.0 

SULFATE 102.0 0.0 

THALLIUM 7.3e-4 0.0 

TOTAL CATIONS 9.93 

TOTAL CHFOMIUM 0.039 0.0 

UPANIUM 0.029 0.0 

VANADIUM 0.032 0.0 

ZINC 4.98 0.0 

pH 1029 

Volume of Flow: Influent = 0.0 liters Transfered = 0.0 liters 

•Alkalinities and hardness as rrg CaC03/I. *Conductivity as uS'cm *Total Cations as rreq/I. Otherv.ise: rrg/I 

• LDL: Less than Detection Unit. 
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Sarrple Sarrple 
Date Nurrber 

09-JAN-2002 DP0102.09 

09-JAN-2002 DP0102.09 

09-JAN-2002 DP0102.09 

09-JAN-2002 DP0102.09 

09-JAN-2002 DP0102.09 

TABLE 6-3 

RADIOACTIVE LIQUID WASTE 
TREATMENT FACILITY 

VOC results by species for TA21 
01-JAN-2002 through 31-DEC-2002 

Species 

1,2,4-TRIMETHYLBENZENE 

1,2-XYLENE 

2-BUTANONE 

4-METHYL-2-PENT A NONE 

ACETONE 

50 

Concentration Uncertainty 
(rrg/I) (rrg/I) 

3.5e-4 3.5e-5 

2.5e-4 2.5e-5 

0.002 1.Se-4 

9.0e-4 9.0e-5 

O.D13 0.001 

Issued 21 Apr 2003 10:02:30 a.m. Page 1 of 1. 



Sarrple Sarrple 
Date Nurrber 

09-JAN-2002 DP0102.09 

09-JAN-2002 DP0102.09 

TABLE 6-4 

RADIOACTIVE LIQUID WASTE 
TREATMENT FACILITY 

SV OC results by species for T A21 
01-JAN-2002 through 31-DEC-2002 

Species 

ANILINE 

Bl S(2-ETHYLHEXYL)PHTHA LA TE 

51 

Concentration Uncertainty 
(m;ill) (m;ill) 

0.002 2.1e-4 

0.014 0.001 

Issued 21 Apr 2003 10:03:56 a.m. Page 1 of 1. 
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7. Summary of CY 2002 Operations at the TA-53 RLWTP 

The TA-53 RLWTP 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. Operations at the TA-53 
RL WTP started in December 1999. 

During CY 2002 the TA-53 RLWTP received 194,068 liters of wastewater from 
accelerator research at the Los Alamos Neutron Science Center. Additionally during CY 
2002, 48,970 liters of wastewater were trucked to the TA-53 RLWTP from the 
Radiochemistry Facility (TA-48) and the Weapons Engineering Tritium Facility (WETF) 
at TA-16. These trucked wastewaters met the waste acceptance criteria for the TA-53 
RLWTP. 

During CY 2002, 244,579 liters of water was pumped from the storage tanks for solar 
evaporation in the basins at the TA-53 RLWTP. 
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Appendix A 

T A-50 RL WTF Monthly Flow Summary 
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lnftuent Treated 

JAN-2002 

Total 868,026 934,569 

Maxirrum'Day 95,839 113,861 

Minirrum'Day 4,004 6,707 

Average/Day 28,001 54,975 

FEB-2002 

Total 787,405 705,477 

Maxirrum'Day 72,565 106,430 

Minirrum'Day 5,657 3,795 

Average/Day 28,122 50,391 

MAR-2002 

Total 821,278 694,928 

Maxirrum'Day 94,851 128,033 

Minirrum'Day 4,490 28,769 

Average/Day 26,493 57,911 

APR-2002 

Total 826,666 885,505 

Maxirrum'Day 75,955 101,926 

Minirrum'Day 13,036 14,974 

Average/Day 27,556 55,344 

MAY-2002 

Total 1,066,196 1,159,960 

Maxirrum'Day 85,134 121,647 

Minirrum'Day 11,269 14,670 

Average/Day 34,393 57,998 

!;:,f 

T A50 MONTHLY FLOWS (liters) 
JAN-2002 through DEC-2002 

Tirre Pate Effluent DP 
(hrs) (liters/rrin) 

85.0 952,068 0 

9.0 259.777 146,472 

3.0 37261 73,236 

5.0 176.095 86,552 

73.0 578,594 0 

11.0 279.842 73,236 

2.0 31.625 66,548 

5214 157.17 72,324 

70.0 657,306 0 

8.0 304.84 73,236 

3.0 95.897 72,630 

5.833 162.546 73,034 

85.0 731,754 0 

10.0 312.579 146,472 

1.0 64.963 73,236 

5.312 185.302 104,536 

125.0 1,020,837 0 

10.0 467.462 146,472 

4.0 46.747 69,375 

625 161.799 78,526 

Misc Pecirc Sludge 

0 0 0 

0 43,050 0 

0 162,895 0 

80,537 

29,353 

54,298 

106,768 115,522 45,732 

44,100 42,604 25,719 

20,064 13,013 20,013 

35,589 28,881 22,866 

0 130,648 0 

63,444 

24,867 

43,549 



lnftuent Treated 

JUN-2002 

Total 1,306,290 1,452,005 

Maxirrum'Day 122,518 113,348 

Minirrum'Day 3,176 35,887 

Average/Day 43,543 76,421 

JUL-2002 

Total 1,354,195 1,477,205 

Maxirrum'Day 82,578 131,893 

Minirrum'Day 11,026 89 

Average/Day 43,684 70,343 

AUG-2002 

Total 984,096 1,012,624 

Maxirrum'Day 78,387 102,407 

Minirrum'Day 13,528 16,603 

Average/Day 31,745 63,289 

SEP-2002 

Total 727,429 846,239 

Maxirrum'Day 106,570 117,270 

Minirrum'Day 6,381 17,674 

Average/Day 24,248 60,446 

OCT-2002 

Total 906,363 1,032,390 

Maxirrum'Day 93,169 109,756 

Minirrum'Day 3,925 31,122 

Average/Day 29,238 73,742 

TASO MONTHLY FLOWS (liters) 
JAN-2002 through DEC-2002 

Tirre Rite Effluent DP 
(hrs) (liters/rrin) 

137.0 1,165,296 0 

11.0 494.561 146,472 

2.0 106.105 67,986 

7211 197.829 77,686 

126.0 1,461,654 0 

9.0 480239 146,472 

2.0 0.371 72,006 

6.0 211.524 85,980 

75.0 876,390 0 

7.0 326.95 145,866 

2.0 138.358 72,006 

4.688 222.572 79,672 

72.0 873,153 0 

7.0 362.129 73,236 

1.0 79.317 69,375 

5.143 206.776 72,763 

72.0 947,978 0 

7.0 525.883 145,412 

2.0 88.742 72,630 

5.143 256.027 78,998 

Misc Aecirc Sludge 

0 219,752 0 

90,620 

34,048 

54,938 

0 114,799 0 

72,284 

7,130 

22,960 

0 16,935 0 

0 0 0 

0 46,348 0 

25,848 

20,500 

23,174 



Influent Treated 

NOV-2002 

Total 1,350,067 978,044 

Maximum'Day 389,606 129,488 

Minimum'Day 15,912 14,563 

Average/Day 45,002 69,860 

DEC-2002 

Total 988,041 805,970 

Maximum'Day 187,169 120,229 

Minimum'Day 11,429 9,576 

Average/Day 31,872 67,164 

SUMMARY 

Total 11,986,052 11,984,916 

Maximum'Month 1,354,195 1,477,205 

Minimum'Month 727,429 694,928 

Average/Month 998,838 998,743 

T A50 MONTHLY FLOWS (liters) 
JAN-2002 through DEC-2002 

Tirre R:lte Effluent DP 
(hrs) (liters/rrin) 

76.0 942,700 0 

8.0 332.82 150,935 

3.0 48.543 64,319 

5.429 214.875 94,270 

67.0 802,473 0 

8.0 333.969 146,472 

3.0 26.6 70,719 

5.583 205278 80,247 

1063.0 11,010,203 0 

1,461,654 0 

578,594 

88.583 187.91 917,517 0 

Misc Fe; ire Sludge 

0 78,665 0 

30,304 

8,312 

15,733 

27,405 72,913 0 

28,522 

18,543 

24,304 

134,173 1,001,527 45,732 

106,768 219,752 45,732 

27,405 16,935 45,732 

11,181 83,461 3,811 
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TA-50 RL WTF Daily Flow Summary 
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Influent Treated Tirre 
(hrs) 

01-JAN-2002 12,425 0 0.0 

02-JAN-2002 36,986 43221 5.0 

03-J AN-2002 33,991 66,317 7.0 

04-JAN-2002 20,005 50,401 5.0 

05-JAN-2002 13,555 0 0.0 

06-JAN-2002 13,555 0 0.0 

07-JAN-2002 44,889 72,706 6.0 

08-JAN-2002 48,659 28,808 4.0 

09-JAN-2002 31,102 56,828 4.0 

1 O-JAN-2002 27,509 0 0.0 

11-JAN-2002 21,934 49,663 5.0 

12-JAN-2002 14,684 0 0.0 

13-JAN-2002 4,924 0 0.0 

14-JAN-2002 52,468 77,933 5.0 

15-JAN-2002 22,471 26,397 3.0 

16-JAN-2002 25,934 0 0.0 

17-JAN-2002 95,839 113,861 9.0 

18-JAN-2002 7,457 0 0.0 

19-JAN-2002 13,555 0 0.0 

20-JAN-2002 28239 0 0.0 

21-JAN-2002 15,814 0 0.0 

22-JAN-2002 40,934 55,526 6.0 

23-JAN-2002 21,Q44 17,710 3.0 

24-JAN-2002 35,498 76,991 5.0 

25-JAN-2002 29,928 0 0.0 

26-JAN-2002 10255 0 0.0 

27-JAN-2002 8,947 0 0.0 

28-JAN-2002 64,841 72,818 50 

29-JAN-2002 40,502 73236 6.0 

3Q-JAN-2002 4,004 6,707 3.0 

31-JAN-2002 26,078 45,448 4.0 

JAN-2002 

Total 868,026 934,569 85.0 

Maxirrum'Day 95.839 113,861 9.0 

Minirrurr/Day 4,004 6,707 3.0 

Average/Day 28.001 54,975 5.0 

TA50 DAILY FLOWS (liters) 
JAN-2002 

Rate Effluent DP 
(liters/rrin} 

0.0 0 0 

144.07 73236 0 

157.898 148,472 0 

168.003 0 0 

0.0 0 0 

0.0 0 0 

201.961 73236 0 

120.033 0 0 

236.783 73236 0 

0.0 73236 0 

165.543 0 0 

0.0 0 0 

0.0 0 0 

259.777 73236 0 

148.65 73,236 0 

0.0 0 0 

210.854 0 0 

00 0 0 

0.0 0 0 

0.0 0 0 

0.0 0 0 

154239 148,472 0 

98389 0 0 

256.637 73236 0 

0.0 0 0 

0.0 0 0 

0.0 0 0 

242.727 73236 0 

203.433 73,236 0 

37261 0 0 

189.358 0 0 

952,068 0 

259.777 148,472 

37261 73236 

176.095 86,552 

Misc Fee ire Sludge 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 



lnftuent Treated Tirre 
(hrs) 

01-FEB-2002 16,943 0 0.0 

02-FEB-2002 10,166 0 0.0 

03-FEB-2002 11,786 0 0.0 

04-FEB-2002 23,678 43,991 4.0 

05-FEB-2002 15,041 0 0.0 

06-FEB-2002 67,054 59,966 5.0 

07-FEB-2002 13,653 32,411 4.0 

08-FEB-2002 20,885 30,677 6.0 

09-FEB-2002 8,982 0 0.0 

1 O-FEB-2002 11269 0 0.0 

11-FEB-2002 72,565 0 0.0 

12-FEB-2002 5,657 21,708 4.0 

13-FEB-2002 29,022 89,144 8.0 

14-FEB-2002 43,094 93.300 7.0 

15-FEB-2002 13,528 0 0.0 

16-FEB-2002 16,943 0 0.0 

17-FEB-2002 14,684 0 0.0 

18-FEB-2002 12,398 0 0.0 

19-FEB-2002 26,503 42,409 4.0 

20-FEB-2002 49,686 3,795 2.0 

21-FEB-2002 49,512 57,195 5.0 

22-FEB-2002 70,999 0 0.0 

23-FEB-2002 21,489 0 0.0 

24-FEB-2002 20,305 0 0.0 

25-FEB-2002 47,029 70,931 8.0 

26-FEB-2002 32,189 19,939 3.0 

27-FEB-2002 36,316 33,581 2.0 

28-FEB-2002 26,029 106,430 11.0 

FEB-2002 

Total 787,405 705,477 73.0 

Maxirrurr/Day 72,565 106,430 11.0 

Minirrum'Oay 5,657 3,795 2.0 

Averag&'Day 28,122 50,391 5214 

TA50 DAILY FLOWS (liters) 
FEB-2002 

Rate Eflluent DP 
(l~ers/rrin) 

0.0 0 0 

0.0 0 0 

0.0 0 0 

183.296 0 0 

0.0 0 0 

199.887 73236 0 

135.046 73236 0 

85214 0 0 

0.0 0 0 

0.0 0 0 

0.0 66,548 0 

90.45 0 0 

185.717 0 0 

222.143 73236 0 

0.0 0 0 

0.0 0 0 

0.0 0 0 

0.0 0 0 

176.704 73236 0 

31.625 0 0 

190.65 73236 0 

0.0 0 0 

0.0 0 0 

0.0 0 0 

147.773 72,630 0 

110.772 0 0 

279.842 0 0 

161258 73236 0 

578,594 0 

279.842 73236 

31.625 66,548 

157.17 72.324 

Misc Aecirc Sludge 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 43,050 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 43,050 0 



Influent Treated Tirre 
(hrs) 

01-MAR-2002 22,445 31,075 3.0 

02-MAR-2002 19,229 0 0.0 

03-MAR-2002 20,332 0 0.0 

04-MAR-2002 35,125 53,142 5.0 

05-MAR-2002 46,415 0 0.0 

06-MAR-2002 94,851 128,033 7.0 

07-MAR-2002 27,148 53,751 6.0 

OB-MAR-2002 20,842 0 0.0 

09-MAR-2002 12,371 0 0.0 

1 O-MAR-2002 10,899 0 0.0 

11-MAR-2002 34,399 0 0.0 

12-MAR-2002 5,424 48,035 6.0 

13-M A R-2002 56,753 0 0.0 

14-MAR-2002 35,350 91,038 8.0 

15-MAR-2002 15,814 0 0.0 

16-M A R-2002 22,591 0 0.0 

17-MAR-2002 22,510 0 0.0 

1 B-MAR-2002 29,969 43,026 5.0 

19-MAR-2002 27.975 59,167 6.0 

20-MAR-2002 14,754 54,206 7.0 

21-MAR-2002 8,357 34;!28 6.0 

22-MAR-2002 75,399 0 0.0 

23-MAR-2002 11,296 0 0.0 

24-MAR-2002 9,036 0 0.0 

25-MAR-2002 29,517 69,758 6.0 

26-MAR-2002 4,490 0 0.0 

27-MAR-2002 30,308 0 0.0 

28-MAR-2002 53,988 0 0.0 

29-MAR-2002 0 28,769 5.0 

30-MAR-2002 11,738 0 0.0 

31-MAR-2002 11;J53 0 0.0 

MAR-2002 

Total 821,278 694.928 70.0 

Maxirrum'Day 94,851 128,033 8.0 

M inirrum'Day 4,490 28,769 3.0 

Average/Day 26,493 57,911 5.833 

TA50 DAILY FLOWS (liters) 
MAR-2002 

Rite Ellluent DP 
(liters/rrin) 

172.639 73,236 0 

0.0 0 0 

0.0 0 0 

177.14 0 0 

0.0 72,630 0 

304.84 72f,30 0 

149.308 0 0 

0.0 0 0 

0.0 0 0 

00 0 0 

0.0 0 0 

133.431 73,236 0 

00 73,236 0 

189.662 0 0 

0.0 0 0 

0.0 0 0 

0.0 0 0 

143.42 72,630 0 

164.353 73.236 0 

129.062 73,236 0 

97.022 0 -0 

0.0 0 0 

0.0 0 0 

0.0 0 0 

193.m 73,236 0 

0.0 0 0 

0.0 0 0 

0.0 0 0 

95.897 0 0 

00 0 0 

0.0 0 0 

657,306 0 

304.84 73,236 

95.897 72,630 

162.546 73,034 

Misc Aecirc Sludge 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 80,537 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 29,353 0 

0 0 0 

0 0 0 

0 53,005 0 

0 0 0 

0 0 0 

0 162,895 0 

80,537 

29,353 

54,298 



lnnuent Treated Tin-e 
(hrs) 

01-APR-2002 37,980 82,888 10.0 

02-A PR-2002 21,056 101,926 10.0 

03-APR-2002 25,100 0 0.0 

04-APR-2002 75,955 36,605 30 

05-A PR-2002 16,887 43,312 4.0 

06-APR-2002 13,555 0 0.0 

07-APR-2002 15,814 0 0.0 

08-APR-2002 41,273 65,m 5.0 

09-A PR-2002 16,832 75,019 4.0 

1 O-APR-2002 54,712 0 0.0 

11-APR-2002 47,115 73,236 7.0 

12-APR-2002 0 0 0.0 

13-APR-2002 19,794 0 0.0 

14-A PR-2002 21,092 0 0.0 

15-APR-2002 0 47,854 4.0 

16-A PR-2002 29,228 0 0.0 

17-APR-2002 18,763 65,302 9.0 

16-APR-2002 62,534 68,642 50 

19-APR-2002 13,036 50,814 5.0 

20-APR-2002 14,657 0 0.0 

21-APR-2002 13,528 0 0.0 

22-APR-2002 14,811 19,489 5.0 

23-A PR-2002 54,663 57,851 5.0 

24-A PR-2002 55,374 14,974 1.0 

25-A PR-2002 45,481 52,759 4.0 

26-APR-2002 22,702 0 0.0 

27-APR-2002 13,501 0 0.0 

26-APR-2002 13,159 0 0.0 

29-APR-2002 0 29,062 4.0 

3G-A PR-2002 48,044 0 0.0 

APR-2002 

Total 826,666 885,505 85.0 

Maxirrum'Day 75,955 101,926 10.0 

Minirrum'Day 13,036 14,974 1.0 

Averag&'Day 27,556 55,344 5.312 

T ASO DAILY FLOWS (liters) 
APR-2002 

Rate Ellluent DP 
(liters/rrin) 

138.147 0 0 

169.8n 146,472 0 

0.0 0 0 

203.361 73,236 0 

180.467 0 0 

0.0 0 0 

0.0 0 0 

219.24 0 0 

312.579 145,866 0 

0.0 73,236 0 

174371 0 0 

0.0 0 0 

0.0 0 0 

0.0 0 0 

199.392 73,236 0 

0.0 0 0 

120.93 0 0 

228.807 0 0 

169.38 0 0 

0.0 0 0 

0.0 0 0 

64.963 146,472 0 

192.637 0 0 

249.567 0 0 

219.829 0 0 

0.0 0 0 

0.0 0 0 

0.0 0 0 

121.092 73,236 0 

0.0 0 0 

731,754 0 

312.579 146,472 

64.963 73,236 

185.302 104,536 

Misc R!circ Sludge 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 39,841 0 

0 0 0 

0 0 0 

42,604 42,604 25,719 

0 0 0 

0 0 0 

44,100 13,013 0 

20,064 20,064 0 

0 0 20,013 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

106,768 115,522 45,732 

44,100 42,604 25,719 

20,064 13,013 20,013 

35,589 28,881 22,866 



lnftuent Treated Tirre 
(hrs) 

01-MAY-2002 25,161 14,670 40 

02-MAY-2002 20,196 38,986 5.0 

03-MA Y-2002 45,580 70,499 6.0 

04-MAY-2002 15,814 0 0.0 

05-MA Y-2002 28,827 0 0.0 

06-MA Y-2002 19,861 26,981 6.0 

07-MA Y-2002 69,433 62,059 7.0 

08-MAY-2002 23,770 121,647 6.0 

09-MAY-2002 0 0 0.0 

10-MAY-2002 84,262 112,191 4.0 

12-MAY-2002 19,175 0 0.0 

13-MA Y-2002 62,764 37,618 6.0 

14-MAY-2002 44,366 66,207 7.0 

15-MA Y-2002 61,587 33,253 8.0 

16-MA Y-2002 38,581 44,898 7.0 

17-MA Y-2002 41,587 49,108 5.0 

18-MA Y-2002 19,963 0 0.0 

19-MAY-2002 20,023 0 0.0 

20-MA Y-2002 31,361 44,591 7.0 

21-MA Y-2002 40,214 5Cl,185 6.0 

22-MA Y-2002 85,134 87,861 9.0 

23-MA Y-2002 44,463 86,193 10.0 

24-MA Y-2002 26,696 60,547 6.0 

25-MAY-2002 0 0 0.0 

26-MAY-2002 12,398 0 0.0 

27-MAY-2002 11,269 0 0.0 

28-MAY-2002 64,469 69,375 5.0 

29-MAY-2002 46,212 66,262 5.0 

30-MAY-2002 33,217 16,829 6.0 

31-MAY-2002 29,813 0 0.0 

MAY-2002 

Total 1,066,196 1,159,960 125.0 

Maxirrum'Day 85,134 121,647 10.0 

Minirrum'Day 11,269 14,670 4.0 

Ave,._iQay 34,393 57.998 625 

T ASO DAILY FLOWS (liters) 
MAY-2002 

Rite El!luent DP 
(liters/rrin) 

61.125 73,236 0 

129.953 0 0 

195.831 0 0 

0.0 0 0 

0.0 0 0 

74.947 73,236 0 

147.76 73,236 0 

337.908 0 0 

0.0 73,236 0 

467.462 0 0 

0.0 0 0 

104.494 73,236 0 

157.636 73,236 0 

69277 73,236 0 

106.9 0 0 

163.693 0 0 

0.0 0 0 

0.0 0 0 

106.169 73,236 0 

139.403 0 0 

162.706 146,472 0 

143.655 72,630 0 

168.186 73.236 0 

0.0 0 0 

0.0 0 0 

0.0 0 0 

231.25 73,236 0 

220.873 69,375 0 

46.747 0 0 

0.0 0 0 

1,020,837 0 

467.462 146,472 

46.747 69,375 

161.799 78,526 

Misc Ale ire Sudge 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 63,444 0 

0 0 0 

0 42,337 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 24,867 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 130,648 0 

63,444 

24,867 

43,549 



lnlluent Trealed nrre 
(hrs) 

01..JUN-2002 18,551 0 0.0 

02..JUN-2002 8,067 0 0.0 

03-JUN-2002 58,997 58,657 5.0 

04..JUN-2002 50,896 69,218 5.0 

05..JUN-2002 42,349 35,887 2.0 

06-JUN-2002 48,948 86,619 11.0 

07..JUN-2002 17,252 49,135 6.0 

08-J UN-2002 18,610 0 0.0 

09-J UN-2002 16,096 0 0.0 

10-J UN-2002 99,153 52,669 5.0 

11..JUN-2002 93,281 113,348 7.0 

12-JUN-2002 21,009 93,976 7.0 

13-J UN-2002 66,674 93,150 11.0 

14..JUN-2002 90,447 89,021 3.0 

15..JUN-2002 17,199 0 0.0 

16..JUN-2002 16,661 0 0.0 

17..JUN-2002 8,364 0 00 

18-JUN-2002 68,713 70,583 6.0 

19..JUN-2002 58,371 62,849 5.0 

20-JUN-2002 3,176 62,242 9.0 

21..JUN-2002 56,882 44,564 7.0 

22..JUN-2002 45,574 0 0.0 

23-J UN-2002 39,068 0 0.0 

24..JUN-2002 59,980 87,951 10.0 

25-JUN-2002 38,990 92,671 10.0 

26..JUN-2002 54,104 109,927 11.0 

27-JUN-2002 28,983 85,629 10.0 

28-JUN-2002 37:3n 93,909 7.0 

29..JUN-2002 122,518 0 0.0 

30-J UN-2002 0 0 0.0 

JUN-2002 

Total 1;306,290 1,452,005 137.0 

MaxirrurriDay 122,518 113;348 11.0 

MinirrurrlDay 3,176 35,887 2.0 

Average/Day 43,543 76,421 7211 

T A50 DAILY FLOWS (liters) 
JUN-2002 

Rite Blluenl DP 
(liters/rrin) 

0.0 0 0 

0.0 0 0 

195.523 0 0 

230.727 0 0 

299.058 73,236 0 

131241 73236 0 

136.486 73,236 0 

0.0 0 0 

0.0 0 0 

175.563 73,236 0 

269.876 0 0 

223.752 0 0 

141.136 73,236 0 

494.561 72,006 0 

0.0 0 0 

0.0 0 0 

0.0 73,236 0 

196064 0 0 

209.497 73,236 0 

115.263 73,236 0 

106.105 67,986 0 

0.0 0 0 

0.0 0 0 

146.585 73,236 0 

154.452 73,236 0 

166.556 146,472 0 

142.715 73,236 0 

223.593 73,236 0 

0.0 0 0 

0.0 0 0 

1,165,296 0 

494.561 146,472 

106.105 67,986 

197.829 n,6fll3 

Misc Rlclrc Sludge 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 54,815 0 

0 0 0 

0 0 0 

0 0 0 

0 40,269 0 

0 90,620 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 34,048 0 

0 0 0 

0 0 0 

0 0 0 

0 219,752 0 

90,620 

34,048 

54,936 



tnftuent Treated Tirre 
(hrs) 

01-Jl.JL-2002 31,760 78,853 7.0 

02-JUL-2002 70.507 69,462 7.0 

03-JUL-2002 69,018 115,921 7.0 

04-JUL-2002 23,653 0 0.0 

05-JUL-2002 11,026 42,334 5.0 

06-JUL-2002 23,159 0 0.0 

07-JUL-2002 27261 0 0.0 

08-JUL-2002 60,038 73,058 4.0 

09-JUL-2002 65,347 73236 6.0 

1 O-JUL-2002 31,150 20,795 6.0 

11-JUL-2002 70,629 96,354 9.0 

12-JUL-2002 53261 67,083 4.0 

13-JUL-2002 38,583 0 0.0 

14-JUL-2002 37248 0 0.0 

15-JUL-2002 33,833 39,120 30 

1~1.JL-2002 75255 112,899 8.0 

17-JUL-2002 56,484 102,486 8.0 

18-JUL-2002 58,464 131,893 8.0 

19-JUL-2002 61,064 48,747 2.0 

20-JUL-2002 27,055 0 0.0 

21-JUL-2002 28239 0 0.0 

22-JUL-2002 45,920 89 4.0 

23-JUL-2002 32,181 67,626 7.0 

24-JUL-2002 43,768 80,439 60 

25-Jl.JL-2002 29,995 1,783 9.0 

26-JUL-2002 31,360 79,118 6.0 

27-JUL-2002 18295 0 0.0 

28-J Ul-2002 18,157 0 0.0 

29-JUL-2002 60,044 0 0.0 

3G-JUL-2002 38,863 89,466 7.0 

31-JUL-2002 82,578 86,443 3.0 

JUL-2002 

Total 1,354,195 1,47.7205 126.0 

Maxi1T1Jm'Day 82,578 131,893 90 

Mini1T1Jm'Day 11,026 89 2.0 

Average/Day 43,684 70,343 6.0 

:i;;;~ 

T ASO DAILY FLOWS (liters) 
JUL-2002 

Fate Etnuent DP 
(li!erslrrin) 

187.745 0 0 

165.386 73236 0 

276.002 73236 0 

0.0 73236 0 

141.113 73236 0 

0.0 0 0 

0.0 0 0 

304.408 73236 0 

203.433 73236 0 

57.764 73236 0 

178.433 73236 0 

279.512 0 0 

0.0 0 0 

0.0 0 0 

217.333 145242 0 

235206 0 0 

213.512 146,472 0 

274.77.7 73236 0 

406225 73236 0 

00 0 0 

0.0 0 0 

0.371 72,006 0 

161.014 0 0 

223.442 73236 0 

3.302 72,630 0 

219.772 0 0 

0.0 0 0 

0.0 0 0 

0.0 73236 0 

213.014 0 0 

480239 146,472 0 

1,461,654 0 

480239 146,472 

0.371 72,006 

211524 85,980 

Misc Fe:: ire Sludge 

0 0 0 

0 10,785 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 72284 0 

0 13,904 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 10,696 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 7,130 0 

0 0 0 

0 0 0 

0 114,799 0 

72284 

7,130 

22,960 



Influent Treated Tirre 
(hrs) 

01-Al.,G-2002 45,155 0 0.0 

02-Al.,G-2002 58,827 39,527 3.0 

03-Al.,G-2002 45,155 0 0.0 

04-Al.,G-2002 42,641 0 0.0 

05-Al.,G-2002 72,644 78,300 6.0 

06-Al.,G-2002 57;274 102,407 7.0 

07-Al.,G-2002 0 o 0.0 

08-Al.,G-2002 50,672 94,750 7.0 

09-Al.,G-2002 0 30;261 3.0 

10-Al.,G-2002 0 0 0.0 

11-Al.,G-2002 0 0 0.0 

12-Al.,G-2002 13.982 58,439 5.0 

13-Al.,G-2002 37,908 0 0.0 

14-Al.,G-2002 23:276 63,641 5.0 

15-Al.,G-2002 17.513 78,468 4.0 

16-Al.,G-2002 20;278 0 0.0 

17-Al.,G-2002 14,684 0 0.0 

16-Al.,G-2002 13.528 0 0.0 

19-Al.G-2002 28,089 53;217 5.0 

20-Al.G-2002 38,109 0 0.0 

21-Al.,G-2002 78,387 79,906 5.0 

22-Al.G-2002 19;278 0 0.0 

23-Al.G-2002 28,570 57,636 5.0 

24-Al.G-2002 13.528 0 0.0 

25-Al.,G-2002 15,787 0 0.0 

26-Al.G-2002 73,619 80,258 5.0 

27-Al.G-2002 50.893 42,996 5.0 

26-Al.G-2002 47,814 69,735 4.0 

29-Al.G-2002 37;278 66.480 4.0 

30-Al.G-2002 20,005 16.603 2.0 

31-Al.G-2002 19.202 0 0.0 

AUG-2002 

Total 984,096 1,012,624 75.0 

Maxirrum'Day 78,387 102,407 7.0 

Minirrum'Day 13,528 16,603 2.0 

Averag&'Day 31,745 63,289 4.688 

T A50 DAILY FLOWS (liters) 
AUG-2002 

Rlte Elftuent DP 
(liters/rrin) 

0.0 0 0 

219.594 73,236 0 

0.0 0 0 

0.0 0 0 

2175 0 0 

243.826 73;236 0 

0.0 0 0 

225.595 145,866 0 

168.117 0 0 

0.0 0 0 

0.0 0 0 

194.797 72,006 0 

0.0 0 0 

212.137 73:236 0 

326.95 73;236 0 

0.0 0 0 

0.0 0 0 

0.0 0 0 

177.39 73;236 0 

0.0 0 0 

266.353 0 0 

0.0 72,630 0 

192.12 0 0 

0.0 0 0 

0.0 0 0 

267.527 73:236 0 

143.32 73,236 0 

290.562 0 0 

277.0 73,236 0 

138.358 0 0 

0.0 0 0 

876,390 0 

326.95 145,866 

138.358 72,006 

222572 79,672 

Misc Ale ire Sludge 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 16,935 0 

o o 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 16,935 0 



lnHuent Treated Tirre 
(hrs) 

01-SEP-2002 14,315 0 0.0 

02-SEP-2002 16,943 0 0.0 

03-SEP-2002 15,044 36,665 4.0 

04-SEP-2002 26,751 57,180 4.0 

05-SEP-2002 57,173 86,911 4.0 

06-SEP-2002 41,494 0 0.0 

07-SEP-2002 18,795 0 0.0 

08-SEP-2002 20,975 0 0.0 

09-SEP-2002 43,160 n,613 6.0 

10-SEP-2002 10,117 0 0.0 

11-SEP-2002 36.397 75J:J78 5.0 

12-SEP-2002 15.224 41,060 5.0 

13-SEP-2002 19,902 0 0.0 

14-SEP-2002 15,787 0 0.0 

15-SEP-2002 12,922 0 0.0 

16-SEP-2002 38,534 17,674 1.0 

17-SEP-2002 44,146 82,165 7.0 

18-SEP-2002 0 51.258 5.0 

19-SEP-2002 106,570 0 0.0 

20-SEP-2002 0 0 0.0 

21-SEP-2002 15,841 0 0.0 

22-SEP-2002 45,711 0 0.0 

23-SEP-2002 25,137 33,313 7.0 

24-SEP-2002 7.471 34,187 6.0 

25-SEP-2002 0 59,621 60 

26-SEP-2002 6.381 117.270 6.0 

27-SEP-2002 0 0 0.0 

26-SEP-2002 13,555 0 0.0 

29-SEP-2002 16,574 0 0.0 

30-SEP-2002 42,510 75,344 6.0 

SEP-2002 

Total 727,429 846.239 72.0 

Maxirrum'Day 106,570 117.270 7.0 

Minirrum'Day 6.381 17,674 1.0 

Average/Day 24.248 60,448 5.143 

T A50 DAILY FLOWS (liters) 
SEP-2002 

Rate Ellluent DP 
(liters/rrin) 

0.0 0 0 

0.0 0 0 

152.n1 72,630 0 

238.25 69,375 0 

362.129 0 0 

0.0 0 0 

0.0 0 0 

0.0 0 0 

215.592 72,630 0 

0.0 73.236 0 

25326 0 0 

136.867 73.236 0 

0.0 0 0 

0.0 0 0 

0.0 0 0 

294.567 72,630 0 

195.631 0 0 

170.86 73.236 0 

0.0 73.236 0 

0.0 0 0 

0.0 0 0 

0.0 0 0 

79.317 73.236 0 

94.964 0 0 

165.614 73.236 0 

325.75 73.236 0 

o.o 0 0 

0.0 0 0 

0.0 0 0 

200289 73.236 0 

873,153 0 

362.129 73.236 

79.317 69,375 

206.n6 72,763 

Misc Fecin; Sludge 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 



lnftuent Treated Tirre 
(hrs) 

01-0CT-2002 0 0 0.0 

02-0CT-2002 0 80,735 5.0 

03-0CT-2002 17,302 0 0.0 

04-0CT-2002 0 0 0.0 

05-0CT-2002 15,603 0 0.0 

06-0CT-2002 26,867 0 0.0 

07-0CT-2002 82,604 97,123 6.0 

OS-OCT-2002 3,925 31,947 6.0 

09-0CT-2002 67,841 92,420 5.0 

10-0CT-2002 43,866 109,756 7.0 

11-0CT-2002 39,780 0 0.0 

12-0CT-2002 23,918 0 0.0 

13-0CT-2002 13,501 0 0.0 

14-0CT-2002 15,491 0 0.0 

15-0CT-2002 16,526 71,099 7.0 

16-0CT-2002 0 63,106 2.0 

17-0CT-2002 43,699 87,555 6.0 

18-0CT-2002 35,016 0 0.0 

19-0CT-2002 13,528 0 0.0 

20-0CT-2002 12,452 0 0.0 

21-0CT-2002 41,914 31,122 4.0 

22-0CT-2002 55,197 93,713 5.0 

23-0CT-2002 25,419 0 0.0 

24-0CT-2002 51,057 72,782 5.0 

25-0CT-2002 11,122 0 0.0 

26-0CT-2002 14,684 0 0.0 

27-0CT-2002 16,943 0 0.0 

28-0CT-2002 10.n9 83.259 4.0 

29-0CT-2002 37,088 0 0.0 

30-0CT-2002 93,169 43,152 30 

31-0CT-2002 17,072 74,621 7.0 

OCT-2002 

Total 906,363 1,032,390 72.0 

Maxinvm'Day 93,169 109,756 7.0 

Minirrum'Day 3,925 31,122 2.0 

Average/Day 29,238 73,742 5.143 

TASO DAILY FLOWS (liters) 
OCT-2002 

Fate Ellluent DP 
(liters/rrin) 

0.0 73.236 0 

269.117 0 0 

0.0 73,236 0 

0.0 0 0 

0.0 0 0 

0.0 0 0 

269.786 0 0 

88.742 72,630 0 

308.067 73.236 0 

261.324 72,630 0 

0.0 0 0 

0.0 0 0 

0.0 0 0 

0.0 0 0 

169283 72,630 0 

525.883 72,630 0 

243208 73.236 0 

0.0 0 0 

0.0 0 0 

0.0 0 0 

129.675 72,630 0 

312.3n 0 0 

0.0 145,412 0 

242.607 0 0 

0.0 0 0 

0.0 0 0 

0.0 0 0 

346.913 73.236 0 

0.0 0 0 

239.733 73,236 0 

1n.669 0 0 

947,978 0 

525.883 145,412 

88.742 72,630 

256.027 78,998 

Misc Aecirc Sludge 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 25,848 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 20,500 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 46,348 0 

25,848 

20,500 

23,174 



lnftuent Treated nrre 
(hrs) 

01-NOV-2002 0 24,489 30 

02-NOV-2002 22,618 0 0.0 

03-NOV-2002 20,332 0 0.0 

04-NOV-2002 389,606 0 0.0 

05-NOV-2002 59,835 46,590 3.0 

06-NOV-2002 71,359 129,488 8.0 

07-NOV -2002 32.212 37,813 4.0 

06-NOV-2002 48,764 99,846 5.0 

09-NOV-2002 36,077 0 0.0 

1 O-NOV-2002 19,855 0 0.0 

11-NOV-2002 16,943 0 0.0 

12-NOV-2002 62.279 90,328 5.0 

13-NOV-2002 53,376 67,736 5.0 

14-NOV-2002 67,913 79,929 7.0 

15-NOV-2002 26,504 0 0.0 

16-NOV-2002 0 0 0.0 

17-NOV-2002 0 0 0.0 

16-NOV-2002 51,696 41,533 7.0 

19-NOV-2002 30,185 14,563 5.0 

20-NOV-2002 44,758 87,600 7.0 

21-NOV-2002 46,031 90,340 5.0 

22-NOV-2002 28,548 0 0.0 

23-NOV-2002 26,027 0 0.0 

24-NOV-2002 19,813 0 0.0 

25-NOV-2002 32,127 84,409 7.0 

26-NOV-2002 90,586 83,380 5.0 

27-NOV-2002 0 0 0.0 

26-NOV-2002 15,912 0 0.0 

29-NOV-2002 18,638 0 0.0 

30-NOV-2002 18,073 0 0.0 

NOV-2002 

Total 1,350,067 978,044 76.0 

Maxirrum'Day 389,606 129,488 8.0 

Minirrum'Day 15,912 14,563 3.0 

Average'Day 45,002 69,860 5.429 

T A50 DAILY FLOWS (liters) 
NOV-2002 

Rate Ellluent DP 
(liters/rrin) 

136.05 0 0 

0.0 0 0 

0.0 0 0 

0.0 0 0 

258.833 146.472 0 

269.767 0 0 

157.554 72,630 0 

332.82 150,935 0 

0.0 0 0 

0.0 0 0 

0.0 0 0 

301.()93 0 0 

225.787 73.236 0 

190.307 64,319 0 

0.0 0 0 

0.0 0 0 

0.0 0 0 

98.888 72,006 0 

48.543 72,630 0 

208.571 0 0 

301.133 73,236 0 

0.0 0 0 

0.0 0 0 

0.0 0 0 

200.974 144,000 0 

277.933 73,236 0 

0.0 0 0 

0.0 0 0 

0.0 0 0 

0.0 0 0 

942,700 0 

332.82 150,935 

48.543 64,319 

214.875 94,270 

Misc Rlcirc Sudge 

0 30,304 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 9,845 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 14,360 0 

0 8,312 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 15,844 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 78,665 0 

30,304 

8,312 

15,733 



lnlluent Treated Tirre 
(hrs) 

01-DEC-2002 16281 0 0.0 

02-DEC-2002 0 58,005 5.0 

03-DEC-2002 25,078 47,854 4.0 

04-DEC-2002 22,260 0 0.0 

05-DEC-2002 48,057 99,509 7.0 

06-DEC-2002 75,137 0 0.0 

07-DEC-2002 18,046 0 0.0 

06-DEC-2002 17,777 0 0.0 

09-DEC-2002 0 71,700 8.0 

1 O-DEC-2002 12,143 0 0.0 

11-DEC-2002 78,966 120,229 6.0 

12-DEC-2002 0 0 0.0 

13-DEC-2002 12,082 61,934 6.0 

14-DEC-2002 14,442 0 0.0 

15-DEC-2002 13,003 0 0.0 

16-DEC-2002 60,415 70,585 4.0 

17-DEC-2002 7.7fJ3() 73,959 5.0 

16-DEC-2002 0 0 0.0 

19-DEC-2002 29,848 77;324 6.0 

20-DEC-2002 37,002 9,576 6.0 

21-DEC-2002 15,733 0 0.0 

22-DEC-2002 16,006 0 0.0 

23-DEC-2002 18,161 76,945 7.0 

24-DEC-2002 187,169 38,350 3.0 

25-DEC-2002 116,7.71 0 0.0 

26-DEC-2002 14,109 0 0.0 

27-DEC-2002 13,713 0 0.0 

26-DEC-2002 11,429 0 0.0 

29-DEC-2002 12,038 0 0.0 

30-DEC-2002 12,899 0 0.0 

31-DEC-2002 11,756 0 0.0 

DEC-2002 

Total 988,041 805,970 67.0 

Maxirrum'Day 187,169 120229 8.0 

Minirrum'Day 11,429 9,576 3.0 

Average/Day 31,872 67,164 5.583 

T A50 DAILY FLOWS (liters) 
DEC-2002 

Fate Elnuent DP 
(literslnin) 

0.0 0 0 

193.35 146,472 0 

199.392 0 0 

0.0 0 0 

236.926 72,630 0 

0.0 73236 0 

0.0 0 0 

0.0 0 0 

149.375 73236 0 

0.0 0 0 

333.969 0 0 

0.0 73236 0 

172.039 73236 0 

0.0 0 0 

0.0 0 0 

294.104 73236 0 

246.53 70,719 0 

0.0 0 0 

214.789 73236 0 

26.6 73236 0 

0.0 0 0 

0.0 0 0 

183202 0 0 

213.056 0 0 

0.0 0 0 

0.0 0 0 

0.0 0 0 

0.0 0 0 

0.0 0 0 

0.0 0 0 

0.0 0 0 

802,473 0 

333.969 146,472 

26.6 70,719 

205278 60247 

Misc 11lcirc Sludge 

0 0 0 

27,405 25,848 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 18,543 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 28,522 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

27,405 72,913 0 

28,522 

18,543 

24,304 



Influent Treated Tirre 
(hrs) 

SUMMARY 

Total 11,986,052 11,984,916 1063.0 

Maxirrum'Month 1,354,195 1,477,205 

Minirrum'Month 727,429 694,928 

Average/Month 998,838 998,743 88.583 

TASO DAILY FLOWS (liters) 
JAN-2002 through DEC-2002 

Rate Effluent DP 
(liters/rrin) 

11,010,203 0 

1,461,654 0 

578,594 

187.91 917,517 0 

Misc Aacirc Sludge 

134,173 1,001/j27 45,732 

106,768 219,752 45,732 

27,405 16,935 45,732 

11,181 83,461 3,811 
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PAW 
nCi/L 

ALPHA 79.0 

Am-241 19.0 

BETA 25.0 

Cs-137 LDL* 

Np-237 LDL* 

Pu-238 54.0 

Pu-239 14.0 

Pa-226 LDL* 

Pa-228 LDL* 

AJ-83 

Sr-89 LDL* 

Sr-90 LDL* 

TOTAL PLUTONIUM 68.0 

TRTIUM 35.0 

Th-232 LDL* 

U-234 130.0e-3 

U-235 LDL* 

U-238 160.0e-3 

Total Alpha 

Volume of Flow: 

TA50 RADIOISOTOPES 
JAN-2002 

PA.W FINAL 
Total (Ci) pCi/l 

73.831e-3 39.0 

17.757e-3 23.0 

23.364e-3 760.0 

15.0 

LDL* 

50.467e-3 14.0 

13.084e-3 4.4 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

63.551e-3 18.4 

32.71e-3 4300.0 

LDL* 

121.494e-6 4.6 

LDL* 

149.531e-6 LDL* 

81.429e-3 

FINAL 
Total (Ci) 

37.131e-6 

21.898e-6 

723.572e-6 

14281e-6 

13.329e-6 

4.189e-6 

17.518e-6 

4.094e-3 

4.38e-6 

43.795e-6 

Influent = 868,026.0 liters Final = 952,068.0 liters 

* LDL: Less than Detection Unit. 



PAW 
nCi/L 

ALPHA 74.0 

Am-241 29.0 

BETA LDL* 

Cs-137 LDL* 

Np-237 LDL* 

Pu-238 33.0 

Pu-239 9.3 

Pa-226 LDL* 

Pa-228 LDL* 

Sr-89 LDL* 

Sr-90 LDL* 

TOTAL PLUTONIUM 42.3 

TRITIUM 46.0 

Th-232 LDL* 

U-234 170.0e-3 

U-235 95.0e-3 

U-238 270.0e-3 

Total Alpha 

Volume of Flow: 

TA50 RADIOISOTOPES 
FEB-2002 

PAW FINAL 
Total (Ci) pCi/I 

52205e-3 42.0 

20.459e-3 14.0 

90.0 

13.0 

LDL* 

23281e-3 22.0 

6.561e-3 4.8 

LDL* 

LDL* 

LDL* 

LDL* 

29.842e-3 26.8 

32.452e-3 10000.0 

LDL* 

119.931e-6 LDL* 

67.02e-6 LDL* 

190.479e-6 LDL* 

50.487e-3 

FINAL 
Total (Ci) 

24.301e-6 

8.1e-6 

52.073e-6 

7.522e-6 

12.729e-6 

2.777e-6 

15.506e-6 

5.786e-3 

23.607e-6 

Influent = 787,405.0 liters Final = 578,594.0 liters 

* LDL: Less than Detection Unit. 



PAW 
nCi/L 

ALPHA 91.0 

Am-241 35.0 

As-74 

BETA LDL* 

Be-7 180.0e-3 

Co-56 

Cs-137 LDL* 

Na-22 190.0e-3 

Np-237 

Pu-238 17.0 

Pu-239 22.0 

R:l-226 28.0e-3 

R:l-228 LDL* 

A:l-83 

Sr-85 58.0e-3 

Sr-89 LDL* 

Sr-90 LDL* 

TOTAL PLUTONIUM 39.0 

TRITIUM 38.0 

Th-232 LDL* 

U-234 140.0e-3 

U-235 LDL* 

U-238 160.0e-3 

Total Alpha 

Volume of Flow: 

TASO RADIOISOTOPES 
MAR-2002 

PAW FINAL 
Total (Ci) pCi/I 

63238e-3 22.0 

24.322e-3 17.0 

28.0 

290.0 

125.087e-6 

22 

7.7 

132.036e-6 

LDL* 

11.814e-3 7.7 

15288e-3 LDL* 

19.458e-6 LDL* 

LDL* 

35.0 

40.306e-6 

LDL* 

LDL* 

27.102e-3 LDL* 

26.407e-3 6700.0 

LDL* 

9729e-6 LDL* 

LDL* 

111.188e-6 LDL* 

51.522e-3 

FINAL 
Total (Ci) 

14.461e-6 

11.174e-6 

18.405e-6 

190.619e-6 

1.446e-6 

5.061e-6 

5.061e-6 

23.006e-6 

4.404e-3 

16235e-6 

Influent = 821,278.0 liters Final = 657,306.0 liters 

* LDL: Less than Detection Lirrit. 

::t 



RA.W 
nCi/L 

ALPHA 98.0 

Am-241 53.0 

As-74 30.0e-3 

BETA LDL* 

Cs-137 LDL* 

Na-22 

Np-237 

Pu-238 31.0 

Pu-239 13.0 

Pa-226 

Pa-228 

R>-83 

Sr-89 LDL* 

Sr-90 79.0e-3 

TOTAL PLUTONIUM 44.0 

TRITIUM 8.4 

Th-232 

U-234 160.0e-3 

U-235 LDL* 

U-238 LDL* 

Total Alpha 

Volume of Flow: 

TA50 RADIOISOTOPES 
APR-2002 

RA.W FINAL 
Total (Ci) pCi/I 

86.779e-3 5.0 

46.932e-3 8.1 

26.565e-6 21.0 

LDL* 

3.1 

6.9 

LDL* 

27.451e-3 6.4 

11.512e-3 2.7 

LDL* 

LDL* 

2.8 

LDL* 

69.955e-6 LDL* 

38.962e-3 9.1 

7.438e-3 4200.0 

LDL* 

141.681e-6 LDL* 

LDL* 

LDL* 

86.036e-3 

FINAL 
Total (Ci) 

3.659e-6 

5.927e-6 

15.367e-6 

2268e-6 

5.049e-6 

4.683e-6 

1.976e-6 

2.049e-6 

6.659e-6 

3.073e-3 

12.586e-6 

Influent = 826,666.0 liters Final= 731,754.0 liters 

* LDL: Less than Detection Lirrit. 



PAW 
nCi/L 

ALPHA 300.0 

Am-241 16.0 

As-74 

BETA 160.0e-3 

Cs-137 LDL* 

Na-22 61.0e-3 

Pu-238 54.0 

Pu-239 26.0 

Fa-226 

Fa-228 18.0e-3 

A::l-83 22.0e-3 

A::l-84 

Sr-85 63.0e-3 

Sr-89 LDL* 

Sr-90 LDL* 

TOTAL PLUTONIUM 80.0 

TRITIUM 20.0 

U-234 LDL* 

U-235 LDL* 

U-238 140.0e-3 

Zn-65 

Total Alpha 

TA50 RADIOISOTOPES 
MAY-2002 

PAW FINAL 
Total (Ci) pCi/I 

347.988e-3 12.0 

18.559e-3 9.6 

13.0 

185.594e-6 130.0 

LDL* 

70.758e-6 5.6 

62.638e-3 5.6 

30.159e-3 2.0 

4.6 

20.879e-6 5.7 

25.519e-6 

3.7 

73.077e-6 

LDL* 

LDL* 

92.797e-3 7.6 

23.199e-3 7300.0 

LDL* 

LDL* 

162.394e-6 LDL* 

32 

111.356e-3 

FINAL 
Total (Ci) 

1225e-6 

9.8e-6 

13271e-6 

132.709e-6 

5.717e-6 

5.717e-6 

2.042e-6 

4.696e-6 

5.819e-6 

3.777e-6 

7.758e-6 

7.452e-3 

3267e-6 

17.558e-6 

Volume of Flow: Influent = 1,066, 196.0 liters Final = 1,020,837.0 liters 

* LDL: Less than Detection Lirrit. 



RAW 
na/L 

ALPHA 400.0 

Am-241 200.0 

As-74 

BETA LDL* 

Be-7 

Ce-141 

Co-56 

Co-57 

Co-58 

Co-60 

Cs-134 

Cs-137 170.0e-3 

Eu-152 

1-133 

Mn-52 

Mn-54 33.0e-3 

Na-22 100.0e-3 

Np-237 

Pu-238 130.0 

Pu-239 56.0 

Ra-226 

Ra-228 

A:l-83 

A:l-84 

Sc-46 

Sc-48 

Se-75 

Sn-113 

Sr-85 

Sr-89 LDL* 

Sr-90 68.0e-3 

TOTAL PLUTONIUM 186.0 

TRITIUM 7.7 

Th-232 

U-234 43.0e-3 

U-235 LDL* 

U-238 LDL* 

V-48 

Y-88 

Zn-65 1.0 

Total Alpha 

TA50 RADIOISOTOPES 
JUN-2002 

RAW FINAL 
Total (Ci) pCill 

580.802e-3 13.0 

290.401e-3 14.0 

36.0 

330.0 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

246.841e-6 19.0 

LDL* 

LDL* 

LDL* 

47.916e-6 LDL* 

1452e-6 12.0 

LDL* 

188.761e-3 6.1 

81.312e-3 2.5 

14.0 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

98.736e-6 LDL* 

270.073e-3 8.6 

11.18e-3 7300.0 

LDL* 

62.436e-6 570.0e-3 

LDL* 

LDL* 

LDL* 

LDL* 

1.452e-3 LDL* 

560.536e-3 

FINAL 
Total (Ci) 

15.149e-6 

16.314e-6 

41.951e-6 

384.546e-6 

22.141e-6 

13.984e-6 

7.108e-6 

2.913e-6 

16.314e-6 

10.022e-6 

8.507e-3 

664219e-9 

27.0e-6 

Volume of Flow: Influent= 1,306,290.0 liters Final = 1, 165,296.0 liters 

• LDL: Less than Detection Lirrit. 



PAW 
nCi/L 

ALPHA 150.0 

Am-241 110.0 

As-74 

BETA 3.5 

Be-7 

Ce-141 

Co-56 

Co-57 

Co-58 

Co-60 

Cs-134 

Cs-137 93.0e-3 

Eu-152 

1-133 

Mn-52 

Mn-54 

Na-22 

Np-237 

Pu-238 35.0 

Pu-239 17.0 

Ra-226 

Ra-228 

Fb-83 

Fb-84 

Sc-46 

Sc-48 

Se-75 

Sn-113 

Sr-85 

Sr-89 LDL• 

Sr-90 LDL• 

TOTAL PLlJTONIUM 52.0 

TRITIUM 

Th-232 

U-234 370.0e-3 

U-235 LDL• 

U-238 LDL• 

V-48 

Y-88 

Zn-65 160.0e-3 

Total Alpha 

TASO RADIOISOTOPES 
JUL-2002 

PAW FINAL 
Total (0) pCi/1 

221.581e-3 LDL• 

162.493e-3 5.0 

28.0 

5.17e-3 LDL• 

LDL• 

LDL• 

LDL• 

LDL• 

LDL• 

LDL• 

LDL• 

137.38e-6 26.0 

LDL• 

LDL• 

LDL• 

LDL• 

9.4 

LDL• 

51.702e-3 4.3 

25.112e-3 1.9 

LDL• 

LDL• 

LDL• 

LDL• 

LDL• 

LDL• 

LDL• 

LDL• 

LDL• 

LDL• 

LDL• 

76.815e-3 62 

7400.0 

LDL• 

546.566e-6 LDL• 

LDL• 

LDL• 

LDL• 

LDL• 

236.353e-6 t.DL• 

239.8546-3 

FINAL 
Total (Ci) 

7.308e-6 

40.926e-6 

38.003e-6 

13.746-6 

6285e-6 

2.777e-6 

9.062e-6 

10.816e-3 

16.371e-6 

Volume of Flow: Influent = 1,354, 195.0 liters Final = 1,461,654.0 liters 

• LDL: Less than Detection Lin'it. 



PAW 
nCi/L 

ALPHA 93.0 

Am-241 85.0 

As-74 

BETA LDL* 

Be-7 

Ce-141 

Co-56 

Co-57 

Co-58 

Co-60 

Cs-134 

Cs-137 65.0e-3 

Eu-152 

1-133 

Mn-52 

Mn-54 

Na-22 

Np-237 

Pu-238 48.0 

Pu-239 21.0 

Rl-226 

Rl-228 

A:J-83 

Fb-84 

Sc-46 

Sc-48 

Se-75 

Sn-113 

Sr-85 

Sr-89 LDL* 

Sr-90 LDL* 

TOTAL PLUTONIUM 69.0 

TRITIUM 

Th-232 1.1e-3 

U-234 12 

U-235 LDL* 

U-238 LDL* 

V-48 

Y-88 

Zn-65 

Total Alpha 

Volume of Flow: 

TASO RADIOISOTOPES 
AUG-2002 

PAW FINAL 
Total (Ci) pCi/I 

94.174e-3 LDL* 

86.073e-3 5.5 

31.0 

37.0 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

65.821e-6 50.0 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

48.606e-3 4.2 

21265e-3 1.'3 

8.8 

9.4 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

69.871e-3 LDL* 

7900.0 

1.1149-6 LDL* 

1215e-3 LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

5.4 

157.159e-3 

FINAL 
Total (Ci) 

4.82e-6 

27.168e-6 

32.4266-6 

43.819e-6 

3.681e-6 

1.139e-6 

7.712e-6 

8238e-6 

6.9239-3 

4.7339-6 

9.649-6 

Influent = 984,096.0 liters Final = 876,390.0 liters 

• LDL: Less than Detection Lirrit. 



FlAW 
nCi/L 

ALPHA 590.0 

Am-241 200.0 

As-74 

BETA 24.0 

Be-7 

Ql-141 

Co-56 

Co-57 

Co-58 

Co-60 

Cs-134 

Cs-137 66.0e-3 

Eu-152 

1-133 

Mn-52 

Mn-54 

Na-22 

Np-237 

Pu-238 180.0 

Pu-239 65.0 

Pa-226 

Pa-228 

Fb-83 

Fb-84 

Sc-46 

Sc-48 

Se-75 

Sn-113 

Sr-85 

Sr-89 LDL• 

Sr-90 LDL• 

TOTAL PLLJTONIUM 245.0 

TRITIUM 

Th-232 520.0e-6 

U-234 2.1 

U-235 LDL• 

U-238 3.5 

V-48 

Y-88 

Zn-65 260.0e-3 

Total Alpha 

Volume of Flow: 

TA50 RADIOISOTOPES 
SEP-2002 

PAW FINAL 
Total (Ci) pCi/I 

499281e-3 26.0 

169248e-3 3.7 

11.0 

20.31e-3 110.0 

LDL• 

LOL• 

LOL• 

tDL• 

LDL• 

LDL• 

LOL• 

55.852e-6 37.0 

LDL• 

LDL• 

LDL• 

LDL• 

4.0 

LDL• 

152.323e-3 2.7 

55.006e-3 600.0e-3 

LDL• 

LDL• 

LDL• 

LDL• 

LDL• 

LDL• 

LDL• 

LDL• 

LDL• 

LDL• 

LDL• 

207.329e-3 3.3 

9500.0 

440.044e-9 LDL• 

1.7ne-3 LDL• 

LDL• 

2.962e-3 LDL* 

LOL• 

LDL* 

220.022e-6 LDL* 

378.353e-3 

FINAL 
Total (Ci) 

22.702e-6 

3231e-6 

9.605e-6 

96.047e-6 

32.307e-6 

3.493e-6 

2.358e-6 

523.892e-9 

2.881e-6 

8295e-3 

6.112e-6 

Influent= 727,429.0 liters Final = 873, 153.0 liters 

• LDL: Less than Detection Lirrit. 



PAW 
nCVL 

ALPHA 35.0 

Am-241 21.0 

As-74 39.0e-3 

BETA LDL* 

Be-7 

Ce-141 

Co-56 

Co-57 

Co-58 

Co-60 

Cs-134 

Cs-137 1.3 

Eu-152 

1-133 

Mn-52 

Mn-54 

Na-22 9.Be-3 

Np-237 

Pu-238 19.0 

Pu-239 7.4 

Fb-226 

Fb-228 20.0e-3 

Fb-83 

Fb-84 

Sc-46 

Sc-48 

Se-75 

Sn-113 

Sr-85 

Sr-89 LDL* 

Sr-90 LDL* 

TOTAL PLUTONIUM 26.4 

TRITIUM 

Th-232 620.Qe-6 

U-234 26.1e-3 

U-235 1.1e-3 

U-238 45.4e-3 

V-48 

Y-88 

Zn-65 25.0e-3 

Total Alpha 

Volume of Flow: 

TASO RADIOISOTOPES 
OCT-2002 

PAW FINAL 
Total (Ci) pCi/I 

36.134e-3 15.0 

21.68e-3 6.0 

40.263e-6 21.0 

230.0 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

1.342e-3 280.0 

LDL* 

LDL* 

LDL* 

LDL* 

10.117e-6 14.0 

LDL* 

19.615e-3 6.5 

7.64e-3 3.1 

LDL* 

20.648e-6 LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

27255e-3 9.6 

11000.0 

640.082e-9 40.Qe-3 

26.945e-6 LDL* 

1.136e-6 LDL* 

46.871e-6 LDL* 

LDL* 

LDL* 

25.81e-6 LDL* 

48.963e-3 

FINAL 
Total (Ci) 

1422e-6 

5.688e-6 

19.908e-6 

218.035e-6 

265.434e-6 

13272e-6 

6.162e-6 

2.939e-6 

9.101e-6 

10.428e-3 

37.919e-9 

14.788e-6 

Influent = 906,363.0 liters Final = 947,978.0 liters 

• LDL: Less than Detection Lirrit. 



PAW 
nO/L 

ALPHA 79.0 

Am-241 13.0 

As-74 LDL* 

BETA 4.9 

Be-7 LDL* 

Ce-141 LDL* 

Co-56 LDL* 

Co-57 LDL* 

Co-58 LDL* 

Co-60 LDL* 

Cs-134 LDL* 

Cs-137 48.0e-3 

Eu-152 LDL* 

1-133 LDL* 

Mn-52 LDL* 

Mn-54 LDL* 

Na-22 LDL* 

Np-237 LDL* 

Pu-238 43.0 

Pu-239 14.0 

Ra-226 LDL* 

Ra-228 LDL* 

AJ-83 LDL* 

AJ-84 LDL* 

Sc-46 LDL* 

Sc-48 LDL* 

Se-75 LDL* 

Sn-113 LDL* 

Sr-85 230.0e-3 

Sr-89 LDL* 

Sr-90 27.0e-3 

TOTAL PLUTONIUM LDL* 

TRITIUM 

Th-232 LDL* 

U-234 47.3e-3 

U-235 LDL* 

U-238 LDL* 

V-48 LDL* 

Y-88 LDL* 

Zn-65 LDL* 

Total Alpha 

TA50 RADIOISOTOPES 
NOV-2002 

PAW FINAL 
Total (Ci) pCill 

77265e-3 11.0 

12.715e-3 16.0 

18.0 

4.792e-3 250.0 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

46.946e-6 110.0 

LDL* 

LDL* 

LDL* 

LDL* 

50.0 

LDL* 

42.0560-3 2.7 

13.693e-3 1.1 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

224.95e-6 LDL* 

LDL* 

26.407e-6 3.5 

LDL* 

6700.0 

LDL* 

46261e-6 500.0e-3 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

68.509e-3 

FINAL 
Total (Ci) 

10.37e-6 

15.083e-6 

16.969e-6 

235.675e-6 

103.697e-6 

47.135e-6 

2.545e-6 

1.037e-6 

3299e-6 

6.316e-3 

471.35e-9 

19.1370-6 

Volume of Flow: Influent = 1,350,067.0 liters Final= 942,700.0 liters 

• LDL: Less than Detection Unit. 



PAW 
nCi/L 

ALPHA 53.0 

Am-241 20.0 

As-74 LDL* 

BETA LDL* 

Be-7 LDL* 

Ce-141 LDL* 

Co-56 LDL* 

Co-57 LDL* 

Co-58 LDL* 

Co-60 LDL* 

Cs-134 LDL* 

Cs-137 76.0e-3 

Eu-152 LDL* 

1-133 LDL* 

Mn-52 LDL* 

Mn-54 LDL* 

Na-22 LDL* 

Np-237 LDL* 

Pu-238 8.1 

Pu-239 8.1 

Ri-226 LDL* 

Ri-228 LDL* 

Fb-83 LDL* 

Fb-84 LDL* 

Sc-46 LDL* 

Sc-48 LDL* 

Se-75 LDL* 

Sn-113 LDL* 

Sr-85 LDL* 

Sr-89 38.0e-3 

Sr-90 LDL* 

TOTAL PLUTONIUM LDL* 

TRITIUM 

Th-232 130.0e-6 

U-234 94.0e-3 

U-235 LDL* 

U-238 LDL* 

V-48 LDL* 

Y-88 LDL* 

Zn-65 LDL* 

Total Alpha 

Volume of Flow: 

TA50 RADIOISOTOPES 
DEC-2002 

PAW FINAL 
Total (0) pO/I 

42.716e-3 11.0 

16.119e-3 6.0 

37.0 

100.0 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

61254e-6 95.0 

LDL* 

LDL* 

LDL* 

LDL* 

9.3 

LDL* 

6.528e-3 4.7 

6.528e-3 22 

LDL* 

LDL* 

2.0 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

30.627e-6 4.8 

LDL* 

LDL* 

3600.0 

104.776e-9 LDL* 

75.761e-6 1.0 

LDL* 

LDL* 

LDL* 

LDL* 

3.1 

29252e-3 

FINAL 
Total (0) 

8.827e-6 

4.8156-6 

29.692e-6 

80247e-6 

76235e-6 

7.463e-6 

3.772e-6 

1.765e-6 

1.6056-6 

3.852e-6 

2.889e-3 

802.473e-9 

2.488e-6 

11.154e-6 

Influent = 988,041.0 liters Final = 802,473.0 liters 

* LDL: Less than Detection Lirrit. 
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RAW 
Concentration 

ALKALI NI TY-MO• 59.8 

ALKALINITY-I'* LOI.: 

ALUMINUM 0.14 

AMMONIA-N 8.8 

ANTIMONY 0.014 

AR3ENIC LDL• 

BAA UM 0.038 

BERYLLIUM 0.003 

BOAJN 0.051 

CADMIUM LDL• 

CALCIUM 10.8 

CHLORIDE 24.0 

COBALT 0.001 

COD 91.0 

CONDUCTIVITY* 303.0 

COPPER 0.152 

CYANIDE 0.019 

FLUOR DE 0.98 

HAFONESS* 39.939 

!FON 0.976 

LEAD 0.093 

MAGNESIUM 3.15 

MERCURY 0.002 

NICKa 0.386 

NITRATE-N 7.45 

PEACHLOPA TE 0.16 

PHOSPHOA..JS 8.1 

POTASSIUM 6.07 

saENIUM 0.197 

SILICON 39.0 

SILVER 0.009 

SODIUM 25.7 

SULFATE 16.8 

TDS 70.62 

TDS-E 107.0 

THALLIUM 3.3e-4 

TKN 10.4 

TOTAL CATIONS" 2.96 

TOTAL CHFOMIUM 0.044 

TOXIC OFOANICS 

TSS 11.0 

URANIUM 0.14 

VANADIUM O.Q16 

ZINC 328 

pH 7.19 

Volume of Flow: 

TA50 MINERALS 
JAN-2002 

Total (KG) 

55.887 

0.131 

8224 

0.013 

0.036 

0.003 

0.048 

10.093 

22.43 

9.346e-4 

85.046 

0.142 

O.D18 

0.916 

37.326 

0.912 

0.087 

2.944 

0.002 

0.361 

6.963 

0.15 

757 

5.673 

0.184 

36.448 

0.008 

24.018 

15.701 

65.999 

99.999 

3.084e-4 

9.72 

0.041 

1028 

0.131 

O.D15 

3.065 

Influent = 868,026.0 liters 

FINAL 
Concentration Total (KG) 

336.0 319.895 

LDL• 

LDL• 

9.6 9.14 

O.Q18 0.017 

LDL• 

LDL• 

LDL• 

0.087 0.083 

LDL• 

5.84 5.56 

32.0 30.466 

LDL• 

37.0 35227 

990.0 

0.075 0.071 

0.02 0.019 

1.04 0.99 

LDL• 

LDL• 

0.003 0.003 

LDL• 

4.0e-5 3.8088-5 

0.02 0.019 

125 1.19 

0.11 0.105 

0.08 0.076 

11.7 11.139 

LDL• 

24.8 23.611 

LDL• 

197.0 187557 

115.0 109.488 

336.6 320.466 

510.0 485.555 

0.002 0.002 

12.6 11.996 

10.83 

0.014 0.013 

0.006 0.005 

5.0 4.76 

0.005 0.005 

O.Q13 0.012 

0.465 0.443 

7.93 

Final = 952,068.0 liters 

•Alkalinities and hardness as rrg CaCOOll. •eonduclivity as uS'cm ·rotal Cations as l'IBq/I. OtheJ'Wse: rrg/I 

• LDL: Less than Detection Linit 

,. :~! 



PAW 
Concentration 

ALKALINITY-MO• 59.8 

ALKALINITY-P- LDL• 

ALUMINUM 1.32 

AMMONIA-N 9.5 

ARSENIC LDL• 

BARIUM 0.034 

BERYLLIUM LDL• 

BO FON 2.69 

CADMIUM 0.008 

CALCIUM 11.0 

CHLORIDE 27.0 

COBALT 0.009 

COD 81.0 

CONDUCTIVITY" 298.0 

COPPER 0.792 

CYANIDE 0.04 

FLUORIDE 1.1 

HARDNESS• 40.48 

IFON 2.97 

LEAD 0.198 

MAGNESIUM 3.16 

MEFCURY 0.002 

NICKEL 0.364 

NITPATE-N 4.1 

PERCHLOPATE 1.09 

PHOSPHORUS 5.6 

POTASSIUM 6.7 

SELENIUM 0.141 

SILICON 65.0 

SILVER LDL• 

SODIUM 24.4 

SULFATE 32.0 

TDS 92.4 

TDS-E 140.0 

TKN 14.3 

TOTAL CATIONS• 2.95 

TOTAL CHFOMIUM 0.095 

TOXIC OffiANICS 

TSS 16.0 

VANADIUM LDL• 

ZINC 023 

pH 7.03 

Volume of Flow: 

TASO MINERALS 
FEB-2002 

Total (KG) 

42.188 

0.931 

6.702 

0.024 

1.898 

0.006 

7.76 

19.048 

0.006 

57.144 

0.559 

0.028 

0.776 

28.558 

2.095 

0.14 

2.229 

0.001 

0.257 

2.892 

0.769 

3.951 

4.727 

0.099 

45.856 

17214 

22.575 

65.186 

98.767 

10.088 

0.067 

11288 

0.162 

Influent = 787,405.0 liters 

FINAL 
Concentration Total (KG) 

199.0 115.14 

LDL• 

0.06 0.035 

62 3.587 

LDL• 

0.001 5.786e-4 

0.001 5.786e-4 

LDL• 

LDL• 

4.74 2.743 

46.5 26.905 

LDL• 

19.0 10.993 

624.0 

0.038 0.022 

0.06 0.035 

0.51 0295 

12.359 7.151 

0.056 0.032 

0.008 0.005 

0.127 0.073 

3.1e-4 1.794e-4 

0.018 0.01 

0.78 0.451 

0.053 0.031 

0.03 0.017 

30.8 17.821 

LDL• 

20.5 11.861 

LDL• 

120.0 69.431 

52.0 30.087 

165.0 95.468 

250.0 144.648 

72 4.166 

6.53 

0.009 0.005 

0.004 0.002 

6.0 3.472 

0.016 0.009 

0.012 0.007 

821 

Final = 578,594.0 liters 

•Alkalinities and hardness as rrg CaC03/1. •Conductivity as uS'cm •Total Cations as rreq/I. Othel'Wse: rrg/J 

• LDL: Less than Detection Lirrit. 



PAW 
Concentration 

ALKALI NI TY-MO• 58.6 

ALKALINITY-P" LDL• 

ALUMINUM 2.9 

AMMONIA-N 14.0 

ANTIMONY 0.002 

Af~ENIC 0.017 

BARIUM 0.021 

BERYLLIUM LDL• 

BOFON 2.91 

CADMIUM LDL• 

CALCIUM 9.82 

CHLORIDE 27.0 

COBALT LDL• 

COD 64.0 

CONDUCTIVITY' 403.0 

COPPER 0.303 

CYANIDE LDL• 

FLUORIDE 0.84 

HAFDNESS' 36.998 

IRJN 0.927 

LEAD 0.045 

MAGNESIUM 3.03 

MEA::UF!Y 0.005 

NICKEL 0.096 

NITF>ATE-N 18.0 

NITRITE-N 0.55 

PEFCHLOF>ATE 0.196 

PHOSPHOFIJS 2.8 

POTASSIUM 6.7 

SELENIUM 0.024 

SILICON 11.8 

SILVER LDL• 

SODIUM 41.0 

SULFATE 17.0 

TDS 163.02 

TDS-E 247.0 

THALLIUM LDL• 

THORIUM LDL• 

TKN 16.7 

TOTAL CATIONS- 3.73 

TOTAL CHFOMIUM 0.02 

TOXIC OFl3ANICS 

TSS 144.0 

UPANIUM 0214 

VANADIUM 0.003 

ZINC 0.1 

pH 7.18 

Volume of Flow: 

I 

TASO MINERALS 
MAR-2002 

Total (KG) 

40.723 

2.015 

9.729 

0.001 

0.012 

O.D15 

2.022 

6.824 

18.763 

44.475 

0211 

0.584 

25.711 

0.644 

0.031 

2.106 

0.003 

0.067 

12.509 

0.382 

0.136 

1.946 

4.656 

0.017 

62 

28.492 

11.814 

113287 

171.647 

11.605 

0.014 

100.07 

0.149 

0.002 

0.069 

Influent= 821,278.0 liters 

FINAL 
Concentration Total (KG) 

181.0 118.972 

LDL• 

0.18 0.118 

7.4 4.864 

0.002 0.001 

O.D15 0.01 

LDL• 

LDL• 

3.94 2.59 

LDL• 

6.0 3.944 

25.0 16.433 

LDL' 

21.0 13.803 

481.0 

0.067 0.044 

0.04 0.026 

0.39 0256 

15.064 9.902 

0.059 0.039 

LDL' 

0.02 0.013 

6.0e-5 3.944e-5 

0.017 0.011 

0.73 0.48 

2.93 1.926 

0.06 0.039 

0.02 0.013 

16.0 10.517 

LDL• 

12.4 8.151 

LDL• 

101.0 66.388 

44.0 28.921 

205.92 135.352 

312.0 205.079 

LDL• 

LDL• 

8.9 5.85 

5.3 

0.002 0.001 

0.004 0.003 

LDL• 

LDL• 

0.004 0.003 

0.029 O.Q19 

826 

Final = 657,306.0 liters 

• Alkalintties and hardness as fTll caC03'1. •Conductivity as uS'cm. •Total cations as meq/1. Otherv.ise: mg/I 

• LDL: Less than Detection Lim. 

1 .. 



PAW 
Concentration 

ALKALINITY-MO' 51.9 

ALKALI NITY-P" LDL* 

ALUMINUM 0.33 

AMMONIA-N 7.81 

ANTIMONY 0.003 

AffiENIC LDL* 

BARIUM 0.015 

BERYLLIUM LDL* 

BOFON 0.063 

CADMIUM LDL* 

CALCIUM 11.0 

CHLORIDE 28.0 

COBALT LOL* 

coo 127.0 

CONDUCTIVITY* 193.0 

COPPER 0.16 

CYANIDE 0.04 

FLUORIDE 0.98 

HAFONESS* 41.056 

IFON 1.7 

LEAD 0.045 

MAGNESIUM 3.3 

MEFCURf 0002 

NICKEL 0.12 

NITRATE-N 4.99 

NITRITE-N 0.35 

PER::HLORA TE 0.119 

PHOSPHOAJS 4.0 

POTASSIUM 7.0 

SELENIUM LDL* 

SILICON 37.0 

SILVER 0.02 

SODIUM 28.0 

SULFATE 18.0 

TDS LDL* 

THALLIUM LDL* 

THORIUM LDL* 

TKN 10.5 

TOTAL CATIONS* 2.65 

TOTAL CHFOMIUM 0.03 

TOXIC OA3ANICS 

TSS LDL* 

URl\NIUM 0.111 

VANADIUM O.Q16 

ZINC 0.12 

pH 7.34 

Volume of Flow: 

TA50 MINERALS 
APR-2002 

Total (KG) 

45.958 

0292 

6.916 

0.003 

0.013 

0.056 

9.741 

24.794 

112.459 

0.142 

0.035 

0.868 

36.355 

1.505 

0.04 

2.922 

0.002 

0.106 

4.419 

0.31 

0.105 

3.542 

6.199 

32.764 

0.018 

24.794 

15.939 

9298 

0.027 

0.098 

0.014 

0.106 

Influent = 826,666.0 liters 

FINAL 
Concentration Total (KG) 

47.4 34.685 

LDL* 

LDL* 

4.16 3.044 

0.001 7.318e-4 

LDL* 

LDL* 

LDL* 

0.054 0.04 

LDL* 

1.7 1244 

3.87 2.832 

LDL* 

12.0 8.781 

134.0 

LDL* 

0.04 0.029 

0.03 0.022 

LDL" 

LDL* 

LDL* 

LDL* 

LDL* 

LDL* 

0.36 0263 

0.45 0.329 

LDL* 

0.1 0.073 

1.7 1244 

LDL* 

1.06 0.776 

LDL* 

23.0 16.83 

15.0 10.976 

LDL* 

LDL* 

LDL* 

625 4.573 

1.33 

LDL* 

0.002 0.002 

LDL* 

LDL* 

LDL* 

LDL* 

8.16 

Final = 731,754.0 liters 

• Alkalintties and hardness as rrg CaC031l. *Conductivity as u&'cm *Total Cations as rreqll. Other.lise: rro'I 

• LDL: Less than Detection Llrrit. 



PAW 
Concentration 

ALKALINITY-MO* 52.9 

ALKALINITY-P* LOI..* 

ALUMINUM 0.41 

AMMONIA-N 355 

ANTIMONY 0.004 

ARSENIC LOI..* 

BARIUM 0.01 

BERYLLIUM LOI..* 

BOAJN 0.045 

CADMIUM LDL* 

CALCIUM 10.0 

CHLORIDE 21.0 

CCBALT LOL* 

coo 54.0 

CONDUCTIVITY* 240.0 

CCPPER 0.3 

CYANIDE LOL* 

FLUORIDE 0.69 

HAFDNESS* 37.324 

IAJN 2.1 

LEAD 0.06 

MAGNESIUM 3.0 

MEA:UR'f 0.006 

NICKEL 0.11 

NITRATE-N 255 

NITRITE-N 0.42 

PER:HLOPATE 0.152 

PHOSPHOA..JS 322 

POTASSIUM 42 

saENIUM LOL* 

SILICCN 38.0 

SILVER 0.06 

SODIUM 22.0 

SULFATE 21.0 

TOS 188.0 

THALLIUM LOL* 

TKN 5.14 

TOTAL CATIONS' 2.36 

TOTAL CHAJMIUM 0.03 

TOXIC OffiANICS 

TSS 35.0 

URANIUM 0.335 

VANADIUM LOL* 

ZINC 0.15 

pH 6.8 

Volume of Flow: 

TA50 MINERALS 
MAY-2002 

Total (KG) 

61.362 

0.476 

4.118 

0.005 

0.01? 

0.052 

11.6 

24.359 

62.638 

0.348 

0.8 

43294 

2.436 

0.07 

3.48 

0.007 

0.128 

2.958 

0.487 

0.176 

3.735 

4.872 

44.078 

0.07 

25519 

24.359 

218.072 

5.962 

0.035 

40599 

0.389 

0.174 

Influent = 1,066, 196.0 liters 

FINAL 
Concentration Total (KG) 

675 68.906 

LDL* 

LDL* 

3.65 3.726 

0.001 0.001 

LOI..* 

LDL* 

LDL* 

0.03 0.031 

LOL* 

102 10.413 

5.4 5513 

LDL* 

10.0 10208 

190.0 

LDL* 

LOL* 

0.07 0.071 

38235 39.032 

0.03 0.031 

LDL* 

3.1 3.165 

4.0e-5 4.083e-5 

LDL• 

0.06 0.061 

0.04 0.041 

LOL* 

0.04 0.041 

4.0 4.083 

LOL* 

2.0 2.042 

LDL* 

21.0 21.438 

25.0 25521 

66.0 67.375 

5.3e-4 5.41e-4 

2.6 2.654 

2.0 

LOL* 

0.002 0.002 

LDL* 

LOL* 

LDL* 

L.OL* 

7.66 

Final = 1,020,837.0 liters 

•Alkalinities and hardness as rrg CaC03.11. *Conductivity as uS'cm *Total Cations as rreqll. OthelWse: rTllt'I 

• LOL: Less than Detection Lirril. 



PAW 
Concentration 

ALKALINITY-MO" 52.9 

ALKALI NITY-P' LDL* 

ALUMINUM 126 

AMMONIA-N 4.0 

ANTIMONY 0.012 

ARSENIC LDL* 

BARIUM 0.055 

BERYLLIUM LDL* 

BOAJN 0.167 

CADMIUM 0.004 

CALCIUM 12.0 

CHLORIDE 25.0 

COBALT 0.004 

COD 103.0 

CONDUCTIVITY* 390.0 

COPPER 0.432 

CYANIDE LDL* 

FLUORIDE 0.66 

HAFONESS* 46.024 

IFON 2.86 

LEAD 0.16 

MAGNESIUM 3.9 

MEFCURI' 0.009 

NICKa 022 

NITRATE-N 5.16 

NITRITE-N 0.19 

PEFCHLOPA TE 0.164 

PHOSPHORJS 5.5 

POTASSIUM 62 

saENIUM LDL* 

SILICON 37.0 

SILVER 0.105 

SODIUM 55.0 

SULFATE 56.0 

TDS 244.0 

THALLIUM LDL* 

THORIUM 5.0e-13 

TKN 5.15 

TOTAL CATIONS* 3.6 

TOTAL CHAJMIUM 0.098 

TOXIC OR3ANICS 

TSS 64.0 

URANIUM 0286 

VANADIUM 0.03 

ZINC 0.19 

pH 7.03 

Volume of Flow: 

TA50 MINERALS 
JUN-2002 

Total (KG) 

76.811 

1.83 

5.808 

0.017 

0.08 

0242 

0.006 

17.424 

36.3 

0.006 

149.557 

0.627 

0.958 

66.827 

4.153 

0232 

5.663 

0.013 

0.319 

7.492 

0276 

0238 

7.986 

9.002 

53.724 

0.152 

79.86 

81.312 

354289 

726e-13 

7.478 

0.142 

92.928 

0.415 

0.044 

0276 

Influent = 1,306,290.0 liters 

FINAL 
Concentration Total (KG) 

93.8 109305 

LDL* 

0.042 0.049 

6.1 7.108 

0.013 O.Q15 

LDL* 

0.002 0.002 

LDL* 

0.16 0.186 

LDL' 

3.0 3.496 

14.0 16.314 

0.001 0.001 

LDL* 

390.0 

0.025 0.029 

LDL* 

021 0245 

8.356 9.737 

0.08 0.093 

LDL* 

021 0245 

6.0e-5 6.992e-5 

LDL* 

0.15 0.175 

0.5 0.583 

LDL' 

0.05 0.058 

5.3 6.176 

LDL* 

5.8 6.759 

0.001 0.001 

66.0 76.91 

59.0 68.752 

144.0 167.803 

LDL* 

7.78 9.066 

3.66 

LDL* 

0.003 0.004 

LDL* 

LDL* 

LDL* 

LDL* 

7.94 

Final = 1, 165,296.0 liters 

• Alkalinrties and hardness as flll CaC0311. *Conductivity as uS'cm *Total Cations as rreq/I. Otherv.ise: fTll/I 

• LDL: Less than Detection Lirrit. 



PAW 
Concentration 

ALKALINITY-MO' 40.7 

ALKALINITY-I'* LDL• 

ALUMINUM 0.59 

AMMONIA·N 2.16 

ANTIMONY 0.009 

AR3ENIC LDL• 

BAA UM 0.034 

BERYLLIUM LDL• 

BO FON 0.05 

CADMIUM 0.004 

CALCIUM 11.0 

CHLOADE 18.0 

COBALT LDL• 

COD 56.0 

CONDUCTIVITY" 230.0 

COPPER 1.05 

CYANIDE 0.009 

FLUOR DE 025 

HAA:>NESS' 40233 

IFON 121 

LEAD 0.114 

MAGNESIUM 3.1 

MEFCURY 0.003 

NICKa 0.06 

NITPATE·N 5.0 

NITRITE-N 0.35 

PEFCHLOPA TE 0.08 

PHOSPHOR.JS 0.042 

POTASSIUM 3.5 

SB.ENI UM LDL• 

SILICON 35.0 

SILVER 0.03 

SODIUM 20.0 

SULFATE 12.0 

TDS 148.0 

THALLIUM LDL• 

THOAUM 1.Se-13 

TKN 3.46 

TOTAL CATIONS' 2.05 

TOTAL CHFOMIUM 0.032 

TOXIC OffiANICS 

TSS 7.6 

URANIUM 0.198 

VANADIUM 0.023 

ZINC 021 

pH 6.63 

Volume of Flow: 

TA50 MINERALS 
JUL-2002 

Total (KG) 

60.122 

0.872 

3.191 

0.013 

0.05 

0.074 

0.006 

16249 

26.59 

82.723 

1.551 

0.013 

0.369 

59.432 

1.787 

0.168 

4.579 

0.004 

0.089 

7.386 

0.517 

0.118 

0.062 

5.17 

51.702 

0.044 

29.544 

17.726 

218.626 

2.364e-13 

5.111 

0.047 

11227 

0292 

0.034 

0.31 

Influent = 1,354, 195.0 liters 

FINAL 
Concentration Total (KG) 

109.0 159.32 

LDL• 

0.014 0.02 

42 6.139 

0.006 0.009 

LDL• 

LDL• 

LDL• 

LDL• 

LDL• 

0.75 1.096 

12.5 18271 

LDL• 

LDL• 

340.0 

0.023 0.034 

0.003 0.004 

0.18 0263 

1.972 2.882 

0.0'2 0.029 

LDL• 

0.024 O.D35 

LDL• 

LDL• 

0.71 1.038 

0.66 0.965 

LDL• 

1.02 1.491 

3.5 5.116 

LDL• 

6.1 8.916 

LDL• 

63.0 92.084 

162 23.679 

130.0 190.015 

LDL• 

3.92 5.73 

3.34 

LDL• 

7.0&-4 0.001 

LDL• 

LDL• 

0.011 0.016 

LDL• 

7.8 

Final = 1,461,654.0 liters 

•Alkalinities and hardness as rrQ CaC03/l. •Conductivity as uSlcm •Total Cations as rreq/1. Otherv.ise: rro'I 

• LDL: Less than Detection Lirrit. 



PAW 
Concentration 

ALKALINITY-MO* 51.0 

ALKALINITY-P" LDL* 

ALUMINUM 0.78 

AMMONIA-N 2.68 

ARSENIC LDL* 

BARIUM 0.037 

BERYLLIUM LDL* 

BO FON 0.134 

CADMIUM 0.005 

CALCIUM 12.0 

CHLORIDE 21.0 

COBALT LDL* 

COD 48.0 

CONDUCTIVITY* 270.0 

COPPER 0.41 

CYANIDE 0.025 

FLUORIDE 0.54 

HAFDNESS* 46.024 

I FON 0.968 

LEAD 0.08 

MAGNESIUM 3.9 

MEFCURY 0.005 

NICKEL 0.083 

NITAATE-N 4.83 

NITRITE-N 026 

PEFCHLORA TE 0216 

PHOSPHOFUS 3.1 

POTASSIUM 3.8 

SELENIUM LDL* 

SILICON 33.0 

SILVER 0.104 

SODIUM 29.0 

SULFATE 17.0 

TDS 110.0 

THORIUM 1.1e-12 

TKN 5.0 

TOTAL CATIONS* 2.52 

TOTAL CHFOMIUM 0.037 

TOXIC OFGANICS 

TSS 20.0 

UAANIUM 0.143 

VANADIUM 0.01 

ZINC 0.13 

pH 6.73 

Volume of Flow: 

TA50 MINERALS 
AUG-2002 

Total (KG) 

51.644 

0.79 

2.714 

0.037 

0.136 

0.005 

12.151 

21265 

48.606 

0.415 

0.025 

0.547 

46.605 

0.98 

0.081 

3.949 

0.005 

0.084 

4.891 

0263 

0219 

3.139 

3.848 

33.417 

0.105 

29.366 

17215 

111.389 

1.114e-12 

5.063 

0.037 

20252 

0.145 

0.01 

0.132 

Influent = 984,096.0 liters 

FINAL 
Concentration Total (KG) 

165.0 144.604 

LDL* 

0.048 0.042 

2.81 2.463 

LDL* 

LDL* 

LDL* 

0.071 0.062 

LDL* 

1.7 1.49 

19.0 16.651 

LDL* 

14.0 12269 

580.0 

0.044 0.039 

0.005 0.004 

0.37 0.324 

4.352 3.814 

0.018 0.016 

LDL* 

0.026 0.023 

4.0e-5 3.506e-5 

LDL* 

02 0.175 

1.74 1.525 

LDL* 

0201 0.176 

4.4 3.856 

LDL* 

12.0 10.517 

0.086 0.075 

124.0 108.672 

76.0 66.606 

208.0 182289 

LDL* 

32 2.804 

5.73 

LDL* 

0.003 0.003 

LDL* 

LDL* 

LDL* 

LDL* 

7.87 

Final = 876,390.0 liters 

•Alkalinities and hardness as rTll CaC03/I. *Conductivity as uS'cm *Total Cations as meq/I. Otherv.ise: rrg/I 

• LDL: Less than Detection Lirrit 



PAW 
Concentration 

ALKALI NI TY-MO' 48.8 

ALKALINITY-P' LDL' 

ALUMINUM 225 

AMMONIA-N 1.6 

ARSENIC LDL' 

BARIUM 0.08 

BERYLLIUM 0.005 

BO AON 0.122 

CADMIUM 0.008 

CALCIUM 13.6 

CHLORIDE 57.0 

COBALT LDL' 

COD 270.0 

CONDUCTIVITY' 380.0 

COPPER 1.73 

CYANIDE LDL' 

FLUORIDE 0.88 

HARDNESS' 79257 

IFON 5.3 

LEAD 0.31 

MAGNESIUM 11.0 

MEFCURY 0.025 

NICKEL 0.22 

NITRATE-N 3.56 

NITRITE-N 0.4 

PEFCHLORA TE 0.33 

PHOSPHORUS 4.96 

POTASSIUM 12.0 

SELENIUM LDL' 

SILICON 36.0 

SILVER 0.05 

SODIUM 36.0 

SULFATE 20.0 

TDS 142.0 

THORIUM 52e-13 

TKN 6.4 

TOTAL CATIONS' 3.46 

TOTAL CHFOMIUM 0.14 

TOXIC OR3ANICS 

TSS 210.0 

UPANIUM 1.04 

VANADIUM 0.03 

ZINC 025 

pH 6.01 

Volume of Flow: 

TASO MINERALS 
SEP-2002 

Total (KG) 

41296 

1.904 

1.354 

0.068 

0.004 

0.103 

0.007 

11.509 

48236 

228.485 

1.464 

0.745 

67.07 

4.485 

0262 

9.309 

0.021 

0.186 

3.013 

0.338 

0279 

4.197 

10.155 

30.465 

0.042 

30.465 

16.925 

120.166 

4.4e-13 

5.416 

0.118 

1n.11 

0.88 

0.025 

0212 

Influent = 727,429.0 liters 

FINAL 
Concentration Total (KG) 

152.0 132.719 

LDL' 

0.012 0.01 

2.86 2.497 

LDL' 

LDL' 

LDL' 

0.114 0.1 

LDL' 

1.6 1.397 

26.0 22.702 

LDL' 

13.0 11.351 

520.0 

0.038 0.033 

LDL' 

0.46 0.402 

4242 3.704 

0.02 0.017 

LDL' 

0.06 0.052 

1.0e-4 8.732e-5 

LDL' 

0.32 0279 

1.99 1.738 

LDL' 

025 0218 

62 5.414 

LOL' 

9.0 7.858 

LDL' 

115.0 100.413 

56.0 48.897 

140.0 122241 

LDL' 

3.5 3.056 

5.07 

LDL' 

0.004 0.003 

LDL' 

LOL' 

LDL' 

O.Q11 O.Q1 

7.37 

Final = 873, 153.0 liters 

·Alkalinities and hardness as rrg CaC0311. 'Conductivity as uS'cm 'Total cations as rreq/I. Otherv.ise: rro'I 

• LDL: Less than Detection Lirrit. 



RAW 
Concentration 

ALKALINITY-MO* 69.1 

ALKALINITY-P" LDL* 

ALUMINUM 0.85 

AMMONIA-N 2.09 

ARSENIC LDL* 

BARIUM 0.045 

BERYLLIUM 0.001 

BO FON 0.08 

CADMIUM 0.005 

CALCIUM 16.0 

CHLOPJDE 23.0 

COBALT 0.001 

COD 107.0 

CONDUCTIVITY* 260.0 

COPPER 0283 

CYANIDE LDL* 

FLUOR DE 0.5 

HAFONESS* 55.189 

IFON 2.84 

LEAD 0.067 

MAGNESIUM 3.7 

MEFCURY 0.011 

NICKEL 0.053 

NITRATE-N 2.78 

NITRITE-N 0.012 

PEFCHLORA TE 0.118 

PHOSPHORJS 3.14 

POTASSIUM 4.3 

SELENIUM LDL* 

SILICON 36.0 

SILVER 0.042 

SODIUM 29.0 

SULFATE 15.0 

TDS 290.0 

THORIUM 62e-13 

TKN 3.56 

TOTAL CATIONS* 2.76 

TOTAL CHFOMIUM 0.035 

TOXIC OffiANICS 

TSS 21.0 

URANIUM 0.136 

VANADIUM 0.012 

ZINC 0.342 

pH 6.41 

Volume of Flow: 

TASO MINERALS 
OCT-2002 

Total (KG) 

71.338 

0.878 

2.158 

0.046 

0.001 

0.083 

0.005 

16.518 

23.745 

0.001 

110.466 

0292 

0.516 

56.977 

2.932 

0.069 

3.82 

0.011 

0.055 

2.87 

0.012 

0.122 

3242 

4.439 

37.166 

0.043 

29.939 

15.486 

299.393 

6.401e-13 

3.675 

0.036 

21.68 

0.14 

0.012 

0.353 

Influent = 906,363.0 liters 

FINAL 
Concentration Total (KG) 

334.0 316.625 

LDL* 

0.035 0.033 

3.89 3.688 

LDL* 

LDL• 

LDL* 

0.117 0.111 

LDL• 

2.71 2.569 

33.0 31283 

0.001 9.48e-4 

21.0 19.908 

940.0 

0.076 0.072 

LDL* 

0.85 0.806 

7.121 6.751 

0.034 0.032 

LDL* 

0.086 0.082 

1.90-4 1.801e-4 

O.D18 0.017 

029 0275 

1.39 1.318 

LDL* 

023 0218 

12.0 11.376 

LDL* 

17.0 16.116 

0.002 0.002 

220.0 208.555 

123.0 116.601 

580.0 549.827 

4.0e-14 3.792e-14 

5.1 4.835 

10.7 

0.003 0.003 

0.005 0.005 

LDL* 

LDL* 

LDL* 

0.06 0.057 

7.59 

Final = 947,978.0 liters 

•Alkalinities and hardness as rrg CaC03/I. •eonductivity as uSlcm •Total Cations as rreq/1. Otherv.ise: rrW! 

• LDL: Less than Detection Llrrit 



PAW 
Concentration 

ALKALINITY-MO* 68.0 

ALKALINITY-P* LDL* 

ALUMINUM 0.698 

AMMONIA-N 4.87 

ARSENIC LDL* 

BARIUM 0.033 

BERYLLIUM 0.002 

BOR:>N 0.08 

CADMIUM 0.003 

CALCIUM 14.0 

CHLORIDE 17.0 

COBALT 0.001 

COD 42.0 

CONDUCTIVITY* 290.0 

COPPER 0285 

CYANIDE 0.006 

FLUORIDE 0.36 

HARIJNESS* 48.63 

IR:>N 221 

LEAD 0.06 

MAGNESIUM 3.32 

MEA::URY 0.008 

NICKEL 1.1 

NITPATE-N 529 

NITRITE-N 0.53 

PEA::HLOPA TE 0.034 

PHOSPHOFUS 323 

POTASSIUM 5.65 

SELENIUM LDL* 

SILICON 35.0 

SILVER 0.004 

SODIUM 30.0 

SULFATE 22.0 

TDS 220.0 

THORIUM 5.0e-14 

TKN 102 

TOTAL CATIONS* 2.84 

TOTAL CHFOMIUM 0.057 

TOXIC OR3ANICS 

TSS 20.0 

UPANIUM 0.178 

VANADIUM 0,01 

ZINC 022 

pH 6.67 

Volume of Flow: 

TA50 MINERALS 
NOV-2002 

Total (KG) 

66.507 

0.683 

4.763 

0.032 

0.002 

0.078 

0.003 

13.693 

16.627 

9.78e-4 

41.078 

0279 

0.006 

0.352 

47.562 

2.161 

0.059 

3247 

0.008 

1.076 

5.174 

0.518 

0.033 

3.159 

5.526 

34232 

0.004 

29.341 

21.517 

215.17 

4.89e-14 

9.976 

0.056 

19.561 

0.174 

0,01 

0215 

Influent = 1,350,067.0 liters 

FINAL 
Concentration Total (KG) 

456.0 429.871 

LDL* 

0.05 0.047 

10.8 10.181 

LDL* 

LDL* 

LDL* 

0.101 0.095 

LDL* 

2.0 1.885 

36.0 33.937 

0.001 9.427e-4 

8.0 7.542 

1200.0 

O.D75 0.071 

0.005 0.005 

0.76 0.716 

5241 4.941 

0.04 0.038 

LDL* 

0.06 0.057 

8.0e-5 7.542e-5 

0.02 0,019 

0.14 0.132 

1.03 0.971 

LDL* 

0.194 0.183 

12.0 11.312 

LDL* 

15.0 14.14 

0.002 0.002 

270.0 254.529 

149.0 140.462 

690.0 650.463 

223 2.102 

132 

0.003 0.003 

0.002 0.002 

4.4 4.148 

1.7e-4 1.603e-4 

LDL* 

LDL* 

8.05 

Final = 942,700.0 liters 

• Alkalintties and hardness as rrg CaC0311. *Conductivity as uS/cm •Total Cations as meq/I. Otherv.ise: l'Tllll 

• LDL: Less than Detection Lirrit 



PAW 
Concentration 

ALKALINITY-MO* 85.8 

ALKALINITY-P" LDt: 

ALUMINUM 0.697 

AMMONIA-N 4.05 

ARSENIC LDL* 

BARIUM 0.03 

BERYLLIUM 0.004 

BO FON 0.07 

CADMIUM LDL* 

CALCIUM 17.0 

CHLORIDE 21.0 

COBALT LDL" 

COD 74.0 

CONDUCT! VITY* 410.0 

COPPER 0.19 

CYANIDE 0.043 

FLUORIDE 0.84 

HARDNESS* 63.039 

IFON 1.3 

LEAD 0.052 

MAGNESIUM 5.0 

MEFCURY 0.002 

NICKEL 0.06 

NITPATE-N 5.68 

NITRITE-N 0.39 

PEFCHLOPA TE 0.107 

PHOSPHORUS 4.98 

POTASSIUM 5.7 

SELENIUM LDL" 

SILICON 36.0 

SILVER 0.006 

SODIUM 51.0 

SULFATE 51.0 

TDS 250.0 

TKN 6.3 

TOTAL CATIONS" 3.94 

TOTAL CHFOMIUM 0.03 

TOXIC OffiANICS 

TSS 13.0 

UPANIUM 0.068 

VANADIUM 0.02 

ZINC 0.12 

pH 6.95 

Volume of Flow: 

TASO MINERALS 
DEC-2002 

Total (KG) 

69.152 

0.562 

3264 

0.024 

0.003 

0.056 

13.701 

16.925 

59.642 

0.153 

0035 

0.677 

50.808 

1.048 

0.042 

4.03 

0.002 

0.048 

4.578 

0.314 

0.086 

4.014 

4.594 

29.015 

0.005 

41.104 

41.104 

201.492 

5.078 

0.024 

10.478 

0.055 

O.Q16 

0.097 

Influent= 988,041.0 liters 

FINAL 
Concentration Total (KG) 

470.0 377.162 

LDL* 

0.023 O.Q18 

7.08 5.682 

LDL* 

LDL• 

LDL* 

0.078 0.063 

LDL* 

3.8 3.049 

65.0 52.161 

LDL* 

56.0 44.938 

1360.0 

0.07 0.056 

0.005 0.004 

0.85 0.682 

9.736 7.813 

0.03 0.024 

LDL" 

0.06 0.048 

8.0e-5 6.42e-5 

0.02 O.Q16 

025 0201 

1.8 1.444 

LDL" 

024 0.193 

10.0 8.025 

LDL" 

19.0 15247 

0.002 0.002 

311.0 249.569 

119.0 95.494 

750.0 601.855 

8.7 6.982 

14.3 

0.005 0.004 

0.004 0.003 

8.8 7.062 

4.4e-4 3.531e-4 

0.01 0.008 

LDL" 

7.67 

Final = 802,473.0 liters 

•Alkalinities and hardness as mg CaC03/I. "Conductivity as uS'cm. "Total Cations as rreqtl. Otherv.ise: mg/1 

• LDL: Less than Detection Unit. 
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Appendix E 

TA-50 Plant Feed VOe Results by Sample 

Appendix F 

TA-50 Plant Feed voe Results by Species 

Appendix G 

TA-50 Plant Feed SVOC Results by Sample 

AppendixH 

TA-50 Plant Feed SVOC Results by Species 
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SarT1Jl0 SarT1Jl0 
Date Nurrber 

03-JAN-2002 P0102.03 

03-JAN-2002 P0102.03 

07-JAN-2002 P0102.07 

07-JAN-2002 P0102.07 

07-JAN-2002 P0102.07 

07-JAN-2002 P0102.07 

07-JAN-2002 P0102.07 

07-JAN-2002 P0102.07 

07-JAN-2002 P0102.07 

07-JAN-2002 P0102.07 

14-JAN-2002 P0102.14 

14-JAN-2002 P0102.14 

14-JAN-2002 P0102.14 

22-JAN-2002 P010222 

22-JAN-2002 P010222 

22-JAN-2002 P010222 

22-JAN-2002 P010222 

22-JAN-2002 P010222 

22-JAN-2002 P010222 

22-JAN-2002 P010222 

22-JAN-2002 P010222 

28-JAN-2002 P010228 

28-JAN-2002 P010228 

28-JAN-2002 P010228 

28-JAN-2002 P010228 

28-JAN-2002 P010228 

07-FEB-2002 P0202.07 

07-FEB-2002 P0202.07 

07-FEB-2002 P0202.07 

07-FEB-2002 P0202.D7 

12-FEB-2002 P0202.12 

12-FEB-2002 P0202.12 

12-FEB-2002 P0202.12 

12-FEB-2002 P0202.12 

12-FES-2002 P0202.12 

12-FEB-2002 P0202.12 

12-FEB-2002 P0202.12 

21-FEB-2002 P020221 

21-FEB-2002 P020221 

21-FES-2002 P020221 

21-FEB-2002 P020221 

26-FEB-2002 P020226 

26-FEB-2002 P020226 

26-FEB-2002 P020226 

26-FEB-2002 P020226 

04-MAR-2002 P0302.04 

04-MAR-2002 P0302.04 

04-MAR-2002 P0302.04 

04-MAR-2002 P0302.04 

25-M A R-2002 P030225· 

RADIOACTIVE LIQUID WASTE 
TREATMENT FACILITY 

V OC results by sample for T A50 Plant Feed 
01-JAN-2002 - 31-DEC-2002 

Species 

CHLOR:>FO™ 

METHYLENE CHLORDE 

1,2,4-TR METHYL BENZENE 

2-BUTANONE 

4-METHYL-2-PENT A NONE 

ACETONE 

BFOMOM ETHANE 

CHLOFOFO™ 

CHLOFOM ETHANE 

I ODOM ETHANE 

ACETONE 

CHLOFOFO™ 

METHYLENE CHLORDE 

1,2,4-TRI M ETHYLBENZENE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BFOMOMETHANE 

CHLOFOFO™ 

I ODOM ETHANE 

1,2,4-TRI M ETHYLBENZENE 

2-BUTANONE 

4-METHYL-2-PENTANONE 

ACETONE 

CHLOFOFO™ 

4-METHYL-2-PENTANONE 

ACETONE 

CHLOR:>FO™ 

METHYLENE CHLORIDE 

1,2,4-TRI M ETHYLBENZENE 

2-BUTANONE 

4-METHYL-2-PENTANONE 

ACETONE 

CHLOFOFO™ 

CHLOFOMETHANE 

METHYLENE CHLORIDE 

4-M ETHYL-2-PENT A NONE 

ACETONE 

CHLOFOFO™ 

METHYLENE CHLORIDE 

ACETONE 

CHLOFOFO™ 

METHYLENE CHLORIDE 

TOLUENE 

ACETONE 

CHLOFOFO™ 

METHYLENE CHLORIDE 

TOLUENE 

ACETONE 

Concentration Uncertainty 
(rrg/I) (rrg/I) 

4.4e-4 4.4e-5 

0.001 1.4e-4 

52e-4 52e-5 

0.006 6.3e-4 

0.003 3.De-4 

025 0.025 

0.002 2.De-4 

4.9e-4 4.9e-5 

7.Be-4 7.Be-5 

0.005 5.4e-4 

3.3 0.33 

0.086 0.009 

027 0.027 

3.7e-4 3.7e-5 

0.011 0.001 

0.008 7.6e-4 

0.002 1.7e-4 

0.51 0.051 

7.3e-4 7.3e-5 

0.001 12e-4 

0.002 1.5e-4 

9.9e-4 9.9e-5 

0.004 42e-4 

0.003 2.6e-4 

12 0.12 

0.001 12e-4 

0.004 4.3e-4 

1.1 0.11 

0.003 3.1e-4 

0.003 2.9e-4 

0.001 1.De-4 

0.004 3.5e-4 

0.002 2.3e-4 

0.83 0.083 

0.005 5.1e-4 

2.3e-4 2.3e-5 

2.5e-4 2.5e-5 

0.005 4.Be-4 

1.8 0.18 

0.009 8.6e-4 

O.D13 0.001 

0.84 0.084 

0.003 3.De-4 

0.003 3.De-4 

0.002 2.0e-4 

0.87 0.087 

0.002 1.9e-4 

0.002 1.5e-4 

0.001 12e-4 

026 0.026 

Issued 1 Apr 2003 7:16:41 a.rn.. Page 1 of 4. 



Sarrple Sarrple 
Date Nurrt>er 

25-MAR-2002 P030225 

25-MAR-2002 P030225 

02-A PR-2002 P0402.02 

02-APR-2002 P0402.02 

02-APR-2002 P0402.02 

02-APR-2002 P0402.02 

02-APR-2002 P0402.02 

02-APR-2002 P0402.02 

02-APR-2002 P0402.02 

02-A PR-2002 P0402.02 

09-A PR-2002 P0402.09 

09-A PR-2002 P0402.09 

09-A PR-2002 P0402.09 

09-A PR-2002 P0402.09 

09-A PR-2002 P0402.09 

09-APR-2002 P0402.09 

15-APR-2002 P0402.15 

15-APR-2002 P0402.15 

15-APR-2002 P0402.15 

15-APR-2002 P0402.15 

15-APR-2002 P0402.15 

15-A PR-2002 P0402.15 

15-APR-2002 P0402.15 

15-APR-2002 P0402.15 

15-A PR-2002 P0402.15 

15-APR-2002 P0402.15 

15-A PR-2002 P0402.15 

22-APR-2002 P040222 

22-APR-2002 P040222 

22-APR-2002 P040222 

22-APR-2002 P040222 

22-A PR-2002 P040222 

22-A PR-2002 P040222 

22-APR-2002 P040222 

22-APR-2002 P040222 

22-A PR-2002 P040222 

29-APR-2002 P040229 

29-A PR-2002 P040229 

29-APR-2002 P040229 

29-A PR-2002 P040229 

29-A PR-2002 P040229 

29-A PR-2002 P040229 

07-MAY-2002 P0502.07 

07-MAY-2002 P0502.07 

07-MAY-2002 P0502.07 

07-MAY-2002 P0502.07 

07-MAY-2002 P0502.07 

07-MAY-2002 P0502.07 

13-MAY-2002 P0502.13 

13-MAY-2002 P0502.13 

RADIOACTIVE LIQUID WASTE 
TREATMENT FACILITY 

VOC results by sample for TASO Plant Feed 
01-JAN-2002 - 31-DEC-2002 

Species 

CHLOFOFOFM 

METHYLENE CHLORIDE 

1,2,4-TRI METHYL BENZENE 

2-BUTANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BFOMODICHLOFOM ETHANE 

CHLOFOFOFM 

CHLOFOM ETHANE 

METHYLENE CHLORIDE 

1,2,4-TRIMETHYLBENZENE 

2-BUTANONE 

4-METHYL-2-PENTANONE 

ACETONE 

CHLOFOFOFM 

METHYLENE CHLORIDE 

1,2,4-TRI METHYL BENZENE 

2-BUTANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BFOMOMETHANE 

CARBON DISULFIDE 

CHLOFOFOFM 

CHLOFOMETHANE 

IODOMETHANE 

METHYLENE CHLORIDE 

TRI CHLOFOETHENE 

1,2,4-TRI M ETHYLBENZENE 

2-BUTANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BFOMOMETHANE 

CARBON DISULFIDE 

CHLOFOFOFM 

CHLOFOM ETHANE 

METHYLENE CHLORIDE 

2-BUTANONE 

4-M ETHYL-2-PENT A NONE 

ACETONE 

CHLOFOFOFM 

CHLOFOM ETHANE 

METHYLENE CHLORIDE 

2-BUTANONE 

4-METHYL-2-PENTANONE 

ACETONE 

CHLOFOFOFM 

CHLOFOMETHANE 

METHYLENE CHLORIDE 

1,1,1-TRICHLOFOETHANE 

2-BUTANONE 

Concentration Uncertainty 
(~ (~ 

0.003 2.6e-4 

0.005 52e-4 

0.001 1.4e-4 

0.005 5.3e-4 

O.D15 0.002 

027 0.027 

2.3e-4 2.3e-5 

0.002 1.7e-4 

2.5e-4 2.5e-5 

0.003 3.0e-4 

0.002 1.7e-4 

0.027 0.003 

O.D15 0.002 

12 0.12 

0.002 2.3e-4 

4.Be-4 4.Be-5 

7.5e-4 7.5e-5 

0.012 0.001 

0.004 4.3e-4 

0.36 0.036 

0.001 1.3e-4 

5.3e-4 5.3e-5 

0.001 1.4e-4 

0.002 22e-4 

0.004 42e-4 

4.Be-4 4.Be-5 

6.0e-4 6.0e-5 

9.4e-4 9.4e-5 

0.005 4.Be-4 

0.003 2.Be-4 

0.22 0.022 

0.002 2.0e-4 

3.4e-4 3.4e-5 

0.002 1.9e-4 

0.003 2.7e-4 

0.01 0.001 

0.037 0.004 

0.005 5.1e-4 

1.7 0.17 

0.002 1.7e-4 

0.002 2.0e-4 

0.004 4.4e-4 

0.023 0.002 

0.004 3.6e-4 

12 0.12 

0.002 1.9e-4 

0.001 1.3e-4 

0.002 2.5e-4 

0.068 0.007 

0.019 0.002 
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Sani:>le Sarrple 
Date Nurrber 

13-MAY-2002 P0502.13 

13-MAY-2002 P0502.13 

13-MAY-2002 P0502.13 

13-MAY-2002 P0502.13 

20-MAY-2002 P050220 

20-MAY-2002 P050220 

20-MAY-2002 P050220 

20-MAY-2002 P050220 

20-MAY-2002 P050220 

04-JUN-2002 P0602.04 

04-JUN-2002 P0602.04 

04-JUN-2002 P0602.04 

04-JUN-2002 P0602.04 

04-JUN-2002 P0602.04 

04-JUN-2002 P0602.04 

04-JUN-2002 P0602.04 

04-JUN-2002 P0602.04 

18-JUN-2002 P0602.1B 

18-JUN-2002 P0602.1B 

18-JUN-2002 P0602.1B 

18-JUN-2002 P0602.1B 

25-JUN-2002 P060225 

25-JUN-2002 P060225 

25-JUN-2002 P060225 

25-JUN-2002 P060225 

25-JUN-2002 P060225 

25-JUN-2002 P060225 

25-JUN-2002 P060225 

25-JUN-2002 P060225 

25-JUN-2002 P060225 

25-JUN-2002 P060225 

25-J UN-2002 P060225 

25-JUN-2002 P060225 

01-JUL-2002 P0702.01 

01-JUL-2002 P0702.01 

01-JUL-2002 P0702.01 

01-JUL-2002 P0702.01 

01-JUL-2002 P0702.01 

01-JUL-2002 P0702.01 

01-JUL-2002 P0702.01 

01-JUL-2002 P0702.01 

01-JUL-2002 P0702.01 

01-JUL-2002 P0702.01 

08-JUL-2002 P0702.08 

08-JUL-2002 P0702.08 

08-JUL-2002 P0702.0B 

17-JUL-2002 P0702.17 

17-JUL-2002 P0702.17 

17-JUL-2002 P0702.17 

17-JUL-2002 P0702.17 

RADIOACTIVE LIQUID WASTE 
TREATMENT FACILITY 

VOC results by sample for TA50 Plant Feed 
01-JAN-2002 - 31-DEC-2002 

Species 

4-METHYL-2-PENTANONE 

ACETONE 

CHLOFOFOFtvi 

METHYLENE CHLOADE 

1,1,1-TRI CHLOFOETHANE 

4-METHYL-2-PENTANONE 

ACETONE 

CHLOFOFOFtvl 

METHYLENE CHLOA DE 

1,1,1-TRICHLOFOETHANE 

1,2,4-TFll METHYL BENZENE 

2-BUTANONE 

4-METHYL-2-PENTANONE 

ACETONE 

CHLOFOFOFtvl 

CHLOFOM ETHANE 

METHYLENE CHLORIDE 

ACETONE 

CHLOFOFOFtvl 

CHLOFOM ETHANE 

METHYLENE CHLORIDE 

1,1,1-TRICHLOFOETHANE 

1,2,4-TFll M ETHYLBENZENE 

2-BUTANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BRJMODI CHLOFOM ETHANE 

BRJMOM ETHANE 

CHLOFODI BFOMOM ETHANE 

CHLOFOFOFtvl 

CHLOFOM ETHANE 

METHYLENE CHLORIDE 

TOLUENE 

2-BUTANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BRJMODICHLOFOMETHANE 

BRJMOFOFtvl 

CHLORJDI BFOMOM ETHANE 

CHLOFOFOFtvl 

CHLOFOMETHANE 

ETHYLBENZENE 

TOLUENE 

4-METHYL-2-PENT ANONE 

ACETONE 

CHLOFOMETHANE 

2-BUTANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BFOMOFOFtvl 

Concentration Uncertainty 
(rrg/I) (rrg/Q 

0.006 6.1e-4 

0.76 0.076 

0.002 2.1e-4 

0.003 32e-4 

0.009 9.1e-4 

0.004 4.4e-4 

0.12 0.012 

0.002 2.1e-4 

0.008 7.5e-4 

3.8e-4 3.8e-5 

62e-4 62e-5 

0.003 3.4e-4 

0.003 3.3e-4 

022 0.022 

0.002 1.6e-4 

4.Be-4 4.Be-5 

0.025 0.002 

0.3 0.03 

0.003 2.7e-4 

0.003 3.4e-4 

0.031 0.003 

3.9e-4 3.9e-5 

3.7e-4 3.7e-5 

0.004 3.7e-4 

0.002 2.5e-4 

0.17 0.017 

3.0e-4 3.0e-5 

B.Oe-4 B.Oe-5 

3.5e-4 3.5e-5 

0.002 2.1e-4 

0.001 1.3e-4 

3.4e-4 3.4e-5 

2.9e-4 2.9e-5 

0.007 7.3e-4 

0.009 92e-4 

0.15 O.D15 

2.3e-4 2.3e-5 

4.3e-4 4.3e-5 

3.4e-4 3.4e-5 

0.002 1.7e-4 

5.7e-4 5.7e-5 

4.0e-4 4.0e-5 

3.6e-4 3.6e-5 

0.002 2.3e-4 

0.1 O.D1 

0.001 1.4e-4 

0.005 5.3e-4 

0.003 2.7e-4 

024 0.024 

7.7e-4 7.7e-5 
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San-pie Sarrple 
Date Nurriler 

17-JUL-2002 P0702.17 

17-JUL-2002 P0702.17 

17-J UL-2002 P0702.17 

17-JUL-2002 P0702.17 

22-JUL-2002 P0702.22 

22-JUL-2002 P0702.22 

30-JUL-2002 P0702.30 

30-JUL-2002 P0702.30 

30-JUL-2002 P0702.30 

30-JUL-2002 P0702.30 

05-AUG-2002 P0802.05 

05-AUG-2002 P0802.05 

05-AUG-2002 P0802.05 

12-AUG-2002 P0802.12 

12-AUG-2002 P0802.12 

12-AUG-2002 P0802.12 

19-AUG-2002 P0802.19 

19-AUG-2002 P0802.19 

19-AUG-2002 P0802.19 

19-AUG-2002 P0802.19 

19-AUG-2002 P0802.19 

19-AUG-2002 P0802.19 

19-AUG-2002 P0802.19 

19-AUG-2002 P0802.19 

26-AUG-2002 P080226 

26-AUG-2002 P080226 

26-AUG-2002 P080226 

26-AUG-2002 P080226 

26-AUG-2002 P080226 

03-SEP-2002 P0902.03 

03-SEP-2002 P0902.03 

03-SEP-2002 P0902.03 

09-SEP-2002 P0902.09 

09-SEP-2002 P0902.09 

16-SEP-2002 P0902.16 

16-SEP-2002 P0902.16 

23-SEP-2002 P090223 

23-SEP-2002 P090223 

30-SEP-2002 P0902.30 

30-SEP-2002 P0902.30 

08-0CT-2002 P1002.08 

08-0CT-2002 P1002.08 

15-0CT-2002 P1002.15 

15-0CT-2002 P1002.15 

15-0CT-2002 P1002.15 

15-0CT-2002 P1002.15 

21-0CT-2002 P100221 

21-0CT-2002 P100221 

28-0CT-2002 P100228 

28-0CT-2002 P100228 

RADIOACTIVE LIQUID WASTE 
TREATMENT FACILITY 

VOC results by sample for TASO Plant Feed 
01..JAN-2002 - 31-DEC-2002 

Species 

CHLOR::>FOFt.1 

CHLOR::>METHANE 

METHYLENE CHLOADE 

TOLUENE 

ACETONE 

METHYLENE CHLOADE 

2-BUTANONE 

ACETONE 

CHLOR::>METHANE 

METHYLENE CHLOADE 

ACETONE 

CHLOR)M ETHANE 

METHYLENE CHLOADE 

ACETONE 

CHLOR::>METHANE 

METHYLENE CHLOADE 

2-BUTANONE 

4-M ETHYL-2-PENT A NONE 

ACETONE 

BR::>MODICHLOR)M ETHANE 

CHLOR::>FOFt.1 

CHLOR::>M ETHANE 

METHYLENE CHLOADE 

TOLUENE 

2-BUTANONE 

4-METHYL-2-PENTANONE 

ACETONE 

CHLOR::>FOFt.1 

METHYLENE CHLOADE 

ACETONE 

BR::>MOFOFt.1 

METHYLENE CHLOADE 

ACETONE 

METHYLENE CHLOADE 

ACETONE 

METHYLENE CHLOADE 

ACETONE 

METHYLENE CHLOADE 

ACETONE 

METHYLENE CHLOADE 

ACETONE 

METHYLENE CHLOADE 

2-BUTANONE 

ACETONE 

CHLOR::>FOFt.1 

TOLUENE 

ACETONE 

METHYLENE CHLOADE 

ACETONE 

CHLOR::>M ETHANE 

Concentration Uncertainty 
(rrg/l) (rrg/l) 

0.006 5.Be-4 

6.9e-4 6.9e-5 

0.002 1.6e-4 

2.7e-4 2.7e-5 

0.42 0.042 

0.043 0.004 

0.065 0.007 

0.55 0.055 

0.005 4.6e-4 

0.024 0.002 

0.85 0.085 

0.02 0.002 

02 0.02 

22 022 

O.D18 0.002 

021 0.021 

0.006 62e-4 

0.012 0.001 

0.62 0.062 

3.0e-4 3.0e-5 

0.002 1.7e-4 

3.1e-4 3.1e-5 

7.5e-4 7.5e-5 

2.6e-4 2.6e-5 

0.006 5.7e-4 

0.005 4.7e-4 

1.3 0.13 

0.001 1.0e-4 

8.1e-4 8.1e-5 

0.55 0.055 

0.012 0.001 

0.037 0.004 

0.76 0.076 

0.071 0.007 

0.63 0.063 

0.039 0.004 

2.1 021 

0.31 0.031 

1.3 0.13 

0.19 0.019 

0.46 0.046 

0.062 0.006 

0.007 6.7e-4 

0.442 0.044 

8.Se-4 8.Se-5 

5.4e-4 5.4e-5 

1.1 0.11 

0.1 0.01 

0.19 0.019 

0.007 7.0e-4 
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Sa/ri:lle Sarrple 
Date Nurrber 

13-MAY-2002 P0502.13 

20.MAY-2002 P050220 

04-JUN-2002 P0602.04 

25-JUN-2002 P060225 

25-NCV-2002 P110225 

25-NOV-2002 P110225 

07-JAN-2002 P0102.07 

22-JAN-2002 P0102.22 

28-J A N-2002 P010228 

12-FEB-2002 P0202.12 

02-APR-2002 P0402.02 

09-APR-2002 P0402.09 

15-APR-2002 P0402.15 

22-APR-2002 P0402.22 

04-JUN-2002 P0602.04 

25-JUN-2002 P060225 

07-JAN-2002 P0102.07 

22-JAN-2002 P0102.22 

28-JAN-2002 P010226 

12-FEB-2002 P0202.12 

02-APR-2002 P0402.02 

09-A PR-2002 P0402.09 

15-APR-2002 P0402.15 

22-APR-2002 P0402.22 

29-APR-2002 P040229 

07-MAY-2002 P0502.07 

13-MAY-2002 P0502.13 

04-JUN-2002 P0602.04 

25-JUN-2002 P060225 

01-JUL-2002 P0702.01 

17-JUL-2002 P0702.17 

30-JUL-2002 P0702.30 

19-AUG-2002 P0602.19 

26-AUG-2002 P080226 

15-0CT-2002 P1002.15 

19-NOV-2002 P1102.19 

22-JAN-2002 P0102.22 

07-JAN-2002 P0102.07 

22-JA N-2002 P0102.22 

28-JAN-2002 P010228 

07-FEB-2002 P0202.07 

12-FEB-2002 P0202.12 

21-FEB-2002 P020221 

02-APR-2002 P0402.02 

09-APR-2002 P0402.09 

15-A PR-2002 P0402.15 

22-APR-2002 P0402.22 

29-APR-2002 P040229 

07-MAY-2002 P0502.07 

13-MAY-2002 P0502.13 

RADIOACTIVE LIQUID WASTE 
TREATMENT FACILITY 

V OC results by species for T ASO Plant Feed 
01-JAN-2002 through 31-0EC-2002 

Species 

1,1,1-TRICHLOFOETHANE 

1,1,1-TRICHLOFOETHANE 

1,1,1-TRI CHLOFOETHANE 

1,1,1-TRICHLOFOETHANE 

1,1,1-TRICHLOFOETHANE 

1,1-DICHLOFOETHANE 

1,2,4-TRI M ETHYLBENZENE 

1,2,4-TRI METHYL BENZENE 

1,2,4-TRI METHYLBENZENE 

1,2,4-TRI METHYLBENZENE 

1,2,4-TRIMETHYLBENZENE 

1,2,4-TRI METHYL BENZENE 

1,2,4-TRI M ETHYLBENZENE 

1,2,4-TRI M ETHYLBENZENE 

1,2,4-TRI M ETHYLBENZENE 

1,2,4-TRIMETHYLBENZENE 

2-BUTANONE 

2-BUTANONE 

2-BUTANONE 

2-BUTANONE 

2-BUTANONE 

2-BUTANONE 

2-BUTANONE 

2-BUTANONE 

2-BUTANONE 

2-BUTANONE 

2-BUTANONE 

2-BUTANONE 

2-BUTANONE 

2-BUTANONE 

2-BUTANONE 

2-BUTANONE 

2-BUTANONE 

2-BUTANONE 

2-BUTANONE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

4-METHYL-2-PENTANONE 

4-M ETHYL-2-PENT A NONE 

4-METHYL-2-PENTANONE 

4-METHYL-2-PENTANONE 

4-METHYL-2-PENTANONE 

4-M ETHYL-2-PENT A NONE 

4-METHYL-2-PENTANONE 

4-METHYL-2-PENTANONE 

4-METHYL-2-PENTANONE 

4-M ETHYL-2-PENT A NONE 

4-M ETHYL-2-PENT A NONE 

4-M ETHYL-2-PENT A NONE 

Concentration Uncertainty 
(rrg/I) (rrg/I) 

0.068 0.007 

0.009 9.1e-4 

3.Be-4 3.Be-5 

3.9e-4 3.9e-5 

0.006 5.9e-4 

0.002 1.Be-4 

52e-4 52e-5 

3.7e-4 3.7e-5 

9.9e-4 9.9e-5 

0.001 1.0e-4 

0.001 1.4e-4 

0.002 1.7e-4 

7.5e-4 7.5e-5 

9.4e-4 9.4e-5 

62e-4 62e-5 

3.7e-4 3.7e-5 

0.006 6.3e-4 

0.011 0.001 

0.004 42e-4 

0.004 3.5e-4 

0.005 5.3e-4 

0.027 0.003 

0.012 0.001 

0.005 4.8e-4 

0.037 0.004 

0.023 0.002 

0.019 0.002 

0.003 3.4e-4 

0.004 3.7e-4 

0.007 7.3e-4 

0.005 5.3e-4 

0.065 0.007 

0.006 62e-4 

0.006 5.7e-4 

0.007 6.7e-4 

0.005 5.4e-4 

0.006 7.6e-4 

0.003 3.0e-4 

0.002 1.7e-4 

0.003 2.6e-4 

0.004 4.3e-4 

0.002 2.3e-4 

0.005 4.6e-4 

O.D15 0.002 

O.D15 0.002 

0.004 4.3e-4 

0.003 2.8e-4 

0.005 5.1e-4 

0.004 3.6e-4 

0.006 6.1e-4 
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Sarrple Sarrple 
Date Nurrber 

20-MAY-2002 P050220 

04-JUN-2002 P0602.04 

25-JUN-2002 P060225 

01-JUL-2002 P0702.01 

08-JUL-2002 P0702.08 

17-JUL-2002 P0702.17 

19-AUG-2002 P0802.19 

26-AUG-2002 P080226 

19-NOV-2002 P1102.19 

25-NOV-2002 P110225 

09-DEC-2002 P1202.09 

07-JAN-2002 P0102.07 

14-JAN-2002 P0102.14 

22-JA N-2002 P010222 

28-JAN-2002 P010228 

07-FES-2002 P0202.07 

12-FES-2002 P0202.12 

21-FES-2002 P020221 

26-FES-2002 P020226 

04-MAR-2002 P0302.04 

25-MAR-2002 P030225 

02-A PR-2002 P0402.02 

09-APR-2002 P0402.09 

15-A PR-2002 P0402.15 

22-APR-2002 P040222 

29-A PR-2002 P040229 

07-MAY-2002 P0502.07 

13-MAY-2002 P0502.13 

20-MAY-2002 P050220 

04-JUN-2002 P0602.04 

18-JUN-2002 P0602.18 

25-JUN-2002 P060225 

01-JUL-2002 P0702.01 

08-JUL-2002 P0702.08 

17-JUL-2002 P0702.17 

22-JUL-2002 P070222 

3(}-JUL-2002 P0702.30 

05-AUG-2002 P0802.05 

12-AUG-2002 P0802.12 

19-AUG-2002 P0802.19 

26-AUG-2002 P080226 

03-SEP-2002 P0902.03 

09-SEP-2002 P0902.09 

16-SEP-2002 P0902.16 

23-SEP-2002 P090223 

3o-SEP-2002 P0902.30 

08-0CT-2002 P1002.0B 

15-0CT-2002 P1002.15 

21-0CT-2002 P100221 

28-0CT-2002 P100228 

RADIOACTIVE LIQUID WASTE 
TREATMENT FACILITY 

V OC results by species for T A50 Plant Feed 
01-JAN-2002 through 31-DEC-2002 

Species 

4-M ETHYL-2-PENT A NONE 

4-METHYL-2-PENTANONE 

4-METHYL-2-PENTANONE 

4-METHYL-2-PENTANONE 

4-METHYL-2-PENTANONE 

4-METHYL-2-PENTANONE 

4-METHYL-2-PENTANONE 

4-METHYL-2-PENTANONE 

4-METHYL-2-PENTANONE 

4-METHYL-2-PENTANONE 

4-M ETHYL-2-PENT A NONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

Concentration 
(irg/I) 

0.004 

0.003 

0.002 

0.000 

0.002 

0.003 

0.012 

0.005 

0.003 

0.003 

0.005 

025 

3.3 

0.51 

12 

1.1 

0.83 

1.8 

0.84 

0.87 

026 

027 

12 

0.36 

022 

1.7 

12 

0.76 

0.12 

022 

0.3 

0.17 

0.15 

0.1 

024 

0.42 

0.55 

0.85 

22 

0.62 

1.3 

0.55 

0.78 

0.63 

2.1 

1.3 

0.46 

0.442 

1.1 

0.19 

Uncertainty 
(irg/I) 

4.4&-4 

3.3e-4 

2.5e-4 

92&-4 

2.3e-4 

2.7e-4 

0.001 

4.7&-4 

2.7e-4 

2.7&-4 

52e-4 

0.025 

0.33 

0.051 

0.12 

0.11 

0.083 

0.18 

0.084 

0.087 

0.026 

0.027 

0.12 

0.036 

0.022 

0.17 

0.12 

0.076 

0.012 

0.022 

0.03 

0.017 

O.Q15 

0.01 

0.024 

0.042 

0.055 

0.085 

022 

0.062 

0.13 

0.055 

0.078 

0.063 

021 

0.13 

0.046 

0.044 

0.11 

0.019 
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Sarrple Sarrple 
Date Nurrber 

05-NOV-2002 P1102.05 

12-NOV-2002 P1102.12 

19-NOV-2002 P1102.19 

25-NOV-2002 P110225 

02-DEC-2002 P1202.02 

09-DEC-2002 P1202.09 

16-DEC-2002 P1202.16 

02-APR-2002 P0402.02 

25-JUN-2002 P060225 

01-JUL-2002 P0702.01 

19-AUG-2002 P0802.19 

01-JUL-2002 P0702.01 

17-JUL-2002 P0702.17 

03-SEP-2002 P0902.03 

07-JAN-2002 P0102.07 

22-JAN-2002 P010222 

15-APR-2002 P0402.15 

22-A PR-2002 P040222 

25-J UN-2002 P060225 

15-APR-2002 P0402.15 

22·APR-2002 P040222 

25-JUN-2002 P060225 

01-JUL-2002 P0702.01 

03-JAN-2002 P0102.03 

07-JAN-2002 P0102.07 

14-JAN-2002 P0102.14 

22-JAN-2002 P010222 

28-J A N-2002 P010228 

07-FEB-2002 P0202.07 

12-FEB-2002 P0202.12 

21-FEB-2002 P020221 

26-FEB-2002 P020226 

04-MAR-2002 P0302.04 

25-MAR-2002 P030225 

02-APR-2002 P0402.02 

09-APR-2002 P0402.09 

15-APR-2002 P0402.15 

22-A PR-2002 P040222 

29-A PR-2002 P040229 

07-MAY-2002 P0502.07 

13-MAY-2002 P0502.13 

20.MAY-2002 P050220 

04-J UN-2002 P0602.04 

18-JUN-2002 P0602.18 

25-JUN-2002 P060225 

01-JUL-2002 P0702.01 

17-JUL-2002 P0702.17 

19-AUG-2002 P0802.19 

26-AUG-2002 P080226 

15-0CT-2002 P1002.15 

RADIOACTIVE LIQUID WASTE 
TREATMENT FACILITY 

VOC results by species for TA50 Plant Feed 
01-JAN-2002 through 31-DEC-2002 

Species 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

BFOMODI CHLOFOM ETHANE 

BFOMODI CHLOFOM ETHANE 

BFOMODI CHLOFOM ETHANE 

BFOMODI CHLOFOM ETHANE 

BFOMOFOFM 

BFOMOFOFM 

BFOMOFOFM 

BFOMOMETHANE 

BFOMOM ETHANE 

BFOMOM ETHANE 

BFOMOM ETHANE 

BFOMOMETHANE 

CAffiON DISULFIDE 

CAffiON DISULFIDE 

CHLOFODI BFOMOM ETHANE 

CHLOFODI BFOMOM ETHANE 

CHLOFOFOFM 

CHLOFOFOFM 

CHLOFOFOFM 

CHLOFOFOFM 

CHLOFOFOFM 

CHLOFOFOFM 

CHLOFOFOFM 

CHLOFOFOFM 

CHLOFOFOFM 

CHLOFOFOFM 

CHLOFOFOFM 

CHLOFOFOFM 

CHLOFOFOFM 

CHLOFOFOFM 

CHLOFOFOFM 

CHLOFOFOFM 

CHLOFOFOFM 

CHLOFOFOFM 

CHLOFOFOFM 

CHLOFOFOFM 

CHLOFOFOFM 

CHLOFOFOFM 

CHLOFOFOFM 

CHLOFOFOFM 

CHLOFOFOFM 

CHLOFOFOFM 

CHLOFOFOFM 

Concentration Uncertainty 
(rrg/1) (rrg/1) 

0.77 0.077 

0.63 0.063 

0.19 0.019 

0.17 0.017 

025 0.025 

028 0.028 

023 0.023 

2.3e-4 2.3e-5 

3.0e-4 3.0e-5 

2.3e-4 2.3e-5 

3.0e-4 3.0e-5 

4.3e-4 4.3e-5 

7.7e-4 7.7e-5 

0.012 0.001 

0.002 2.0e-4 

7.3e-4 7.3e-5 

0.001 1.3e-4 

0.002 2.0e-4 

8.0e-4 8.0e-5 

5.3e-4 5.3e-5 

3.4e-4 3.4e-5 

3.Se-4 3.Se-5 

3.4e-4 3.4e-5 

4.4e-4 4.4e-5 

4.9e-4 4.9e-5 

0.086 0.009 

0.001 12e-4 

0.001 12e-4 

0.003 3.1e-4 

0.005 5.1e-4 

0.009 8.6e-4 

0.003 3.0e-4 

0.002 1.9e-4 

0.003 2.6e-4 

0.002 1.7e-4 

0.002 2.3e-4 

0.001 1.4e-4 

0.002 1.9e-4 

0.002 1.7e-4 

0.002 1.9e-4 

0.002 2.1e-4 

0.002 2.1e-4 

0.002 1.6e-4 

0.003 2.7e-4 

0.002 2.1e-4 

0.002 1.7e-4 

0.006 5.Be-4 

0.002 1.7e-4 

0.001 1.0e-4 

8.Se-4 B.Se-5 
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Sarrple Sarrple 
Date Nuniler 

19-NOV-2002 P1102.19 

25-NOV-2002 P110225 

07-JAN-2002 P0102.07 

12-FEB-2002 P0202.12 

02-APR-2002 P0402.02 

15-APR-2002 P0402.15 

22-APR-2002 P040222 

29-A PR-2002 P040229 

07-MAY-2002 P0502.07 

04-JUN-2002 P0602.04 

18-JUN-2002 P0602.18 

25-JUN-2002 P060225 

01-JUL-2002 P0702.01 

08-JUL-2002 P0702.08 

17-JUL-2002 P0702.17 

30-JUL-2002 P0702.30 

05-A UG-2002 P0802.05 

12-AUG-2002 P0802.12 

19-AUG-2002 P0802.19 

28-0CT-2002 P100228 

01-JUL-2002 P0702.01 

07-JAN-2002 P0102.07 

22-JA N-2002 P010222 

15-A PR-2002 P0402.15 

03-JAN-2002 P0102.03 

14-JAN-2002 P0102.14 

07-FEB-2002 P0202.07 

12-FEB-2002 P0202.12 

21-FEB-2002 P020221 

26-FEB-2002 P020226 

04-MAR-2002 P0302.04 

25-MAR-2002 P030225 

02-APR-2002 P0402.02 

09-A PR-2002 P0402.09 

15-APR-2002 P0402.15 

22-APR-2002 P0402.22 

29-APR-2002 P040229 

07-MAY-2002 P0502.07 

13-MAY-2002 P0502.13 

20-MAY-2002 P050220 

04-JUN-2002 P0602.04 

18-JUN-2002 P0602.18 

25-JUN-2002 P060225 

17-JUL-2002 P0702.17 

22-JUL-2002 P070222 

30-JUL-2002 P0702.30 

05-AUG-2002 P0802.05 

12-AUG-2002 P0802.12 

19-AUG-2002 P0802.19 

26-AUG-2002 P080226 

RADIOACTIVE LIQUID WASTE 
TREATMENT FACILITY 

VOC results by species for TASO Plant Feed 
01-JAN-2002 through 31-DEC-2002 

Species 

CHLOFOFOFN 

CHLOFOFOFN 

CHLOFOMETHANE 

CHLOFOM ETHANE 

CHLOFOM ETHANE 

CHLOFOMETHANE 

CHLOFOM ETHANE 

CHLOFOM ETHANE 

CHLOFOMETHANE 

CHLOFOM ETHANE 

CHLOFOM ETHANE 

CHLOFOM ETHANE 

CHLOFOMETHANE 

CHLOFOMETHANE 

CHLOFOM ETHANE 

CHLOFOMETHANE 

CHLOFOMETHANE 

CHLOFOMETHANE 

CHLOFOMETHANE 

CHLOFOM ETHANE 

ETHYLBENZENE 

I ODOM ETHANE 

IODOMETHANE 

I ODOM ETHANE 

METHYLENE CHLOADE 

METHYLENE CHLOADE 

METHYLENE CHLOADE 

METHYLENE CHLOADE 

METHYLENE CHLOADE 

METHYLENE CHLOADE 

METHYLENE CHLOADE 

METHYLENE CHLOADE 

METHYLENE CHLOA DE 

METHYLENE CHLOADE 

METHYLENE CHLOA DE 

METHYLENE CHLOADE 

METHYLENE CHLOADE 

METHYLENE CHLOADE 

METHYLENE CHLOADE 

METHYLENE CHLOADE 

METHYLENE CHLOADE 

METHYLENE CHLOADE 

METHYLENE CHLOADE 

METHYLENE CHLOADE 

METHYLENE CHLOADE 

METHYLENE CHLOADE 

METHYLENE CHLOADE 

METHYLENE CHLOADE 

METHYLENE CHLOA DE 

METHYLENE CHLOADE 

Concentration Uncertainty 
(rrg/I) (rrg/I) 

O.Q1 9.Se-4 

0.003 3.3e-4 

7.Be-4 7.Be-5 

2.3e-4 2.3e-5 

2.5e-4 2.5e-5 

0.002 22e-4 

0.003 2.7e-4 

0.002 2.0e-4 

0.001 1.3e-4 

4.Se-4 4.Se-5 

0.003 3.4e-4 

0.001 1.3e-4 

5.7e-4 5.7e-5 

0.001 1.4e-4 

6.!le-4 6.9e-5 

0.005 4.Se-4 

0.02 0.002 

O.Q18 0.002 

3.1e-4 3.1e-5 

0.007 7.0e-4 

4.0e-4 4.0e-5 

0.005 5.4e-4 

0.002 1.5e-4 

0.004 42e-4 

0.001 1.4e-4 

027 0.027 

0.003 2.9e-4 

2.5e-4 2.5e-5 

O.Q13 0.001 

0.003 3.0e-4 

0.002 1.5e-4 

0.005 52e-4 

0.003 3.0e-4 

4.Be-4 4.Be-5 

4.Se-4 4.Se-5 

0.01 0.001 

0.004 4.4e-4 

0.002 2.5e-4 

0.003 32e-4 

0.008 7.5e-4 

0.025 0.002 

0.031 0.003 

3.4e-4 3.4e-5 

0.002 1.6e-4 

0.043 0.004 

0.024 0.002 

02 0.02 

021 0.021 

7.5e-4 7.5e-5 

8.1e-4 8.1e-5 
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Sarrple Saflllle 
Date Nurrber 

03-JAN-2002 P0102.03 

03-JAN-2002 P0102.03 

07-JAN-2002 P0102.07 

07-JAN-2002 P0102.07 

07-JAN-2002 P0102.07 

14-JAN-2002 P0102.14 

14-JAN-2002 P0102.14 

22-JAN-2002 P010222 

22-JAN-2002 P010222 

22-JAN-2002 P0102.22 

28-JA N-2002 P010228 

28-JAN-2002 P010228 

07-F EB-2002 P0202.07 

07-FEB-2002 P0202.07 

07-FEB-2002 P0202.07 

12-FEB-2002 P0202.12 

21-FEB-2002 P020221 

21-FEB-2002 P020221 

21-FEB-2002 P020221 

26-FEB-2002 P020226 

26-FEB-2002 P020226 

26-FEB-2002 P020226 

04-MAR-2002 P0302.04 

04-M A R-2002 P0302.04 

02-A PR-2002 P0402.02 

22-A PR-2002 P0402.22 

29-A PR-2002 P040229 

29-APR-2002 P040229 

07-MAY-2002 P0502.07 

07-MAY-2002 P0502.07 

07-MA Y-2002 P0502.07 

13-MAY-2002 P0502.13 

13-MAY-2002 P0502.13 

20-MAY-2002 P050220 

20-MAY-2002 P050220 

04-JUN-2002 P0602.04 

04-JUN-2002 P0602.04 

18-JUN-2002 P0602.18 

18-JUN-2002 P0602.18 

25-JUN-2002 P060225 

25-JUN-2002 P060225 

01-JUL-2002 P0702.01 

01-J UL-2002 P0702.01 

08-JUL-2002 P0702.08 

17-JUL-2002 P0702.17 

17-JUL-2002 P0702.17 

17-JUL-2002 P0702.17 

22-J UL-2002 P0702.22 

22-JUL-2002 P0702.22 

3o-JUL-2002 P0702.30 

RADIOACTIVE LIQUID WASTE 
TREATMENT FACILITY 

SVOC results by sampleforTA50 Plant Feed 
01-JAN-2002 - 31-DEC-2002 

Species 

BIS(2-ETHYLHEXYL)PHTHALATE 

DIETHYL PHTHALATE 

BENZOIC ACID 

BENZYL ALCOHOL 

Dl-N-OCTYL PHTHALATE 

BENZOIC ACID 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BENZOIC ACID 

Bl $(2-ETHYLHEXYL) PHTHALA TE 

PHENOL 

BENZOIC ACID 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BENZOIC ACID 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

BENZOIC ACID 

BENZOIC ACID 

Bl $(2-ETHYLHEXYL)PHTHALA TE 

PYRIDINE 

BENZOIC ACID 

BENZVL ALCOHOL 

PYRIDINE 

BENZOIC ACID 

Bl $(2-ETHYLHEXYL) PHTHALA TE 

BENZOIC ACID 

PHENOL 

BENZOIC ACID 

PYRIDINE 

BENZOIC ACID 

BIS(2-ETHYLHEXYL)PHTHALATE 

PYRIDINE 

BENZOIC ACID 

PYRIDINE 

BENZOIC ACID 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BIS(2-ETHYLHEXYL)PHTHALA TE 

PYRIDINE 

BENZOIC ACID 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BENZOIC ACID 

BIS(2-ETHYLHEXYL)PHTHALATE 

BENZOIC ACID 

BIS(2-ETHYLHEXYL)PHTHALATE 

Bl $(2-ETHYLHEXYL)PHTHALA TE 

Bl $(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALA TE 

PYRIDINE 

BIS(2-ETHYLHEXYL)PHTHALA TE 

PYRIDINE 

BENZOIC ACID 

Concentration Uncertainty 
(rrg/I) (rrg/I) 

0.041 0.004 

0.002 22e-4 

0.025 0.002 

0.003 32e-4 

O.Q18 0.002 

0.027 0.003 

0.014 0.001 

0.065 0.007 

0.044 0.004 

0.002 2.1e-4 

0.057 0.006 

0.005 5.3e-4 

0.057 0.006 

0.012 0.001 

O.Q1 9.5e-4 

0.027 0.003 

0.017 0.002 

0.008 82e-4 

O.Q1 0.001 

0.031 0.003 

0.004 3.6e-4 

0.005 4.7e-4 

0.063 0.006 

0.007 6.Be-4 

0.031 0.003 

0.017 0.002 

0.14 0.014 

0.042 0.004 

0.091 0.009 

0.006 5.6e-4 

O.Q15 0.002 

0.043 0.004 

0.014 0.001 

0.029 0.003 

0.006 5.6e-4 

0.007 6.9e-4 

0.006 5.9e-4 

0.021 0.002 

0.005 4.5e-4 

0.004 3.7e-4 

O.Q1 9.6e-4 

0.029 0.003 

0.005 5.1e-4 

0.009 9.0e-4 

0.007 7.0e-4 

0.005 4.9e-4 

0.02 0.002 

0.017 0.002 

0.007 7.4e-4 

0.093 0.009 
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SaITlJle SaITlJle 
Date Nuniler 

30-JUL-2002 P0702.30 

30-JUL-2002 P0702.30 

05-AUG-2002 P0802.05 

05-AUG-2002 P0802.05 

12-AUG-2002 P0802.12 

19-AUG-2002 P0802.19 

19-AUG-2002 P0802.19 

19-AUG-2002 P0802.19 

26-AUG-2002 P080226 

26-AUG-2002 P080226 

03-8EP·2002 P0902.03 

03-5EP-2002 P0902.03 

03-5EP· 2002 P0902.03 

03-5EP-2002 P0902.03 

09-SEP-2002 P0902.09 

09·5EP-2002 P0902.09 

09-5EP-2002 P0902.09 

16-SEP-2002 P0902.16 

16-SEP-2002 P0902.16 

16-5EP-2002 P0902.16 

23-8EP·2002 P090223 

23-5EP-2002 P090223 

23-8EP-2002 P090223 

30-8EP-2002 P0902.30 

30-8EP-2002 P0902.30 

08-0CT-2002 P1002.08 

08-0CT-2002 P1002.08 

08-0CT-2002 P1002.08 

08-0CT-2002 P1002.08 

21-0CT-2002 P100221 

21-0CT-2002 P100221 

28-0CT-2002 P100228 

28-0CT-2002 P100228 

28-0CT-2oo2 P100228 

05-NOV-2002 P1102.05 

05-NOV-2002 P1102.05 

12-NOV-2002 P1102.12 

19-NOV-2002 P1102.19 

19-NOV-2002 P1102.19 

25-NOV-2002 P110225 

25-NOV-2002 P110225 

25-NOV-2002 P110225 

02-DEC-2002 P1202.02 

02-DEC-2002 P1202.02 

02-DEC-2002 P1202.02 

09-DEC-2002 P1202.09 

09-DEC-2002 P1202.09 

09-DEC-2002 P1202.09 

09-DEC-2002 P1202.09 

09-DEC-2002 P1202.09 

RADIOACTIVE LIQUID WASTE 
TREATMENT FACILITY 

SVOC results by sampleforTASO Plant Feed 
01-JAN-2002 - 31-DEC-2002 

Species 

Bl S(2-ETHYLHEXYL)PHTHALA TE 

PYRIDINE 

BENZOIC ACID 

B18(2-ETHYLHEXYL)PHTHALA TE 

Bl S(2-ETHYLHEXYL)PHTHALA TE 

BENZOIC ACID 

Bl8(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALA TE 

BENZOIC ACID 

Bl 8(2-ETHYLHEXYL)PHTHALA TE 

AZOBENZENE 

BENZOIC ACID 

NI TR'.)BENZENE 

PYRIDINE 

BENZOI C ACID 

Bl 5(2-ETHYLHEXYL)PHTHALA TE 

PYRIDINE 

AZOBENZENE 

BENZOIC ACID 

Bl5(2-ETHYLHEXYL)PHTHALA TE 

BENZOIC ACID 

BENZYL ALCOHOL 

Bl8(2-ETHYLHEXYL)PHTHALA TE 

BENZOIC ACID 

Bl5(2-ETHYLHEXYL)PHTHALATE 

BENZOIC ACID 

BENZYL ALCOHOL 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALA TE 

BENZOIC ACID 

Bl S(2-ETHYLHEXYL)PHTHALA TE 

BENZOIC ACID 

Bl 8(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

BENZOIC ACID 

BIS(2-ETHYLHEXYL)PHTHALA TE 

Bl8(2-ETHYLHEXYL)PHTHALA TE 

BENZOIC ACID 

BENZYL ALCOHOL 

BENZOIC ACID 

BENZYL ALCOHOL 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BENZOIC ACID 

Bl 8(2-ETHYLHEXYL)PHTHALA TE 

PYRIDINE 

BENZO(A)PYFENE 

BENZO(B)FLUOF\<\NTHENE 

BENZOIC ACID 

BENZYL ALCOHOL 

Bl5(2-ETHYLHEXYL)PHTHALA TE 

Concentration Uncertainty 
(nWIJ (nWIJ 

O.Q11 0.001 

0.014 0.001 

0.027 0.003 

0.006 5.9e-4 

0.005 5.4e-4 

O.Q16 0.002 

0.017 0.002 

0.005 4.5e-4 

0.047 0.005 

O.Q1 9.5e-4 

0.004 4.1e-4 

0.042 0.004 

0.002 2.1e-4 

0.038 0.004 

0.003 3.4e-4 

0.008 8.4e-4 

0008 7.7e-4 

0.002 2.5e-4 

0.022 0.002 

0.095 0.01 

0.027 0.003 

0.002 2.4e-4 

O.Q11 0.001 

0.083 0.008 

0.007 72e-4 

0.033 0.003 

0.002 2.4e-4 

0.013 0.001 

0.003 3.4e-4 

0.027 0.003 

0.008 8.3e-4 

0.036 0.004 

0.011 0.001 

0.007 7.3e-4 

0.068 0.007 

0.009 8.9e-4 

0.008 7.6e-4 

0.036 0.004 

0.014 0.001 

0.07 0.007 

O.Q15 0.002 

0.013 0.001 

0.023 0.002 

0.004 42e-4 

0.003 3.1e-4 

0.003 2.Be-4 

0.003 2.Be-4 

0.06 0.006 

0.003 3.0e-4 

0.01 9.Be-4 
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Sarrple Sarrple 
Date Nurrber 

09-DEC-2002 P1202.09 

09-DEC-2002 P1202.09 

16-DEC-2002 P1202.16 

16-DEC-2002 P1202.16 

16-DEC-2002 P1202.16 

16-DEC-2002 P1202.16 

RADIOACTIVE LIQUID WASTE 
TREATMENT FACILITY 

SVOC results by sample for TA50 Plant Feed 
01-JAN-2002 - 31-DEC-2002 

Species 

BUTYLBENZYLPHTHA LA TE 

PYRIDINE 

BENZOIC ACID 

Bl S(2-ETHYLHEXYL) PHTHA LA TE 

BUTYLBENZYLPHTHA LA TE 

DI -N-OCTYL PHTHALA TE 

Concentration Uncertainty 
(rrg/l) (rrg/l) 

0.003 3.4e-4 

0.004 4.4e-4 

0.003 2.7e-4 

0.051 0.005 

0.004 4.1e-4 

0.003 2.7e-4 
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SarJ'llle Sarrple 
Date Nuni>er 

03-SEP-2002 P0902.03 

16-SEP-2002 P0902.16 

09-DEC-2002 P1202.09 

09-DEC-2002 P1202.09 

07-JAN-2002 P0102.07 

14-JAN-2002 P0102.14 

22-JAN-2002 P0102.22 

28-JAN-2002 P010228 

07-FEB-2002 P0202.07 

12-FEB-2002 P0202.12 

21-FEB-2002 P020221 

26-FEB-2002 P020226 

04-M A R-2002 P0302.04 

02-APR-2002 P0402.02 

I 29-APR-2002 P040229 

07-MA Y-2002 P0502.07 

13-MA Y-2002 P0502.13 

20-MAY-2002 P050220 

18-J UN-2002 P0602.18 

25-JUN-2002 P060225 

01-JUL-2002 P0702.01 

30-JUL-2002 P0702.30 

05-AUG-2002 P0802.05 

19-AUG-2002 P0802.19 

26-AUG-2002 P080226 

03-SEP-2002 P0902.03 

09-SEP-2002 P0902.09 

16-SEP-2002 P0902.16 

23-SEP-2002 P090223 

30-SEP-2002 P0902.30 

08-0CT-2002 P1002.08 

21-0CT-2002 P100221 

28-0CT-2002 P100228 

05-NOV-2002 P1102.05 

19-NOV-2002 P1102.19 

25-NOV-2002 P110225 

02-DEC-2002 P1202.02 

09-DEC-2002 P1202.09 

16-DEC-2002 P1202.16 

07-JAN-2002 P0102.07 

26-FEB-2002 P020226 

23-SEP-2002 P090223 

08-0CT-2002 P1002.08 

19-NOV-2002 P1102.19 

25-NOV-2002 P110225 

09-DEC-2002 P1202.09 

03-JAN-2002 P0102.03 

14-JAN-2002 P0102.14 

22-JAN-2002 P0102.22 

28-JAN-2002 P010228 

RADIOACTIVE LIQUID WASTE 
TREATMENT FACILITY 

SVOC results by species for TASO Plant Feed 
01-JAN-2002 through 31-DEC-2002 

Species 

AZOBENZENE 

AZOBENZENE 

BENZO(A)PYR:NE 

BENZO(B)FLUOPANTHENE 

BENZOIC ACID 

BENZOIC ACID 

BENZOIC ACID 

BENZOIC ACID 

BENZOIC ACID 

BENZOIC ACID 

BENZOIC ACID 

BENZOIC ACID 

BENZOIC ACID 

BENZOIC ACID 

BENZOIC ACID 

BENZOIC ACID 

BENZOIC ACID 

BENZOIC ACID 

BENZOIC ACID 

BENZOIC ACID 

BENZOIC ACID 

BENZOIC ACID 

BENZOIC ACID 

BENZOIC ACID 

BENZOIC ACID 

BENZOIC ACID 

BENZOIC ACID 

BENZOIC ACID 

BENZOIC ACID 

BENZOIC ACID 

BENZOIC ACID 

BENZOIC ACID 

BENZOIC ACID 

BENZOIC ACID 

BENZOIC ACID 

BENZOIC ACID 

BENZOIC ACID 

BENZOIC ACID 

BENZOIC ACID 

BENZYL ALCOHOL 

BENZYL ALCOHOL 

BENZYL ALCOHOL 

BENZYL ALCOHOL 

BENZYL ALCOHOL 

BENZYL ALCOHOL 

BENZYL ALCOHOL 

BIS(2-ETHYLHEXYL)PKTHALA TE 

BIS(2-ETHYLHEXYL)PKTHALATE 

BIS(2-ETHYLHEXYL)PKTHALA TE 

BIS(2-ETHYLHEXYL)PKTHALA TE 

Concentration Uncertainty 
(rrg/I) (rrg/I) 

0.004 4.1e-4 

0.002 2.5e-4 

0.003 2.Be-4 

0.003 2.Be-4 

0.025 0.002 

0.027 0.003 

0.065 0.007 

0.057 0.006 

0.057 0.006 

0.027 0.003 

0.017 0.002 

0.031 0.003 

0.063 0.006 

0.031 0.003 

0.14 0.014 

0.091 0.009 

0.043 0.004 

0.029 0.003 

0.021 0.002 

0.004 3.7e-4 

0.029 0.003 

0.093 0.009 

0.027 0.003 

O.D16 0.002 

0.047 0.005 

0.042 0.004 

0.003 3.4e-4 

0.022 0.002 

0.027 0.003 

0.083 0.008 

0.033 0.003 

0.027 0.003 

0.036 0.004 

0.068 0.007 

0.036 0.004 

0.07 0.007 

0.023 0.002 

0.06 0.006 

0.003 2.7e-4 

0.003 32e-4 

O.Q04 3.Se-4 

0.002 2.4e-4 

0.002 2.4e-4 

0.014 0.001 

O.D15 0.002 

0.003 3.Qe-4 

0.041 0.004 

0.014 0.001 

0.044 0.004 

0.005 5.3e-4 
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Sar1'4lle Sarrple 
Date Nurrber 

07-FEB-2002 P0202.07 

21-FEB-2002 P020221 

04-MA~2002 P0302.04 

07-MAY-2002 P0502.07 

20-MAY-2002 P050220 

04-JUN-2002 P0602.04 

18-J UN-2002 P0602.18 

25-JUN-2002 P060225 

01-JUL-2002 P0702.01 

08-JUL-2002 P0702.08 

17-JUL-2002 P0702.17 

22-JUL-2002 P070222 

3G-JUL-2002 P0702.30 

05-AUG-2002 P0802.05 

12-AUG-2002 P0802.12 

19-AUG-2002 P0802.19 

26-AUG-2002 P080226 

09-SEP-2002 P0902.09 

16-5EP-2002 P0902.16 

23-5EP-2002 P090223 

3G-5EP-2002 P0902.30 

08-0CT-2002 P1002.08 

21-0CT-2002 P100221 

28-0CT-2002 P100228 

05-NOV-2002 P1102.05 

12-NOV-2002 P1102.12 

25-NOV-2002 P110225 

02-DEC-2002 P1202.02 

09-DEC-2002 P1202.09 

16-DEC-2002 P1202.16 

07-FEB-2002 P0202.07 

17-JUL-2002 P0702.17 

19-AUG-2002 P0802.19 

08-0CT-2002 P1002.08 

28-0CT-2002 P100228 

09-DEC-2002 P1202.09 

16-DEC-2002 P1202.16 

07-JAN-2002 P0102.07 

16-DEC-2002 P1202.16 

03-JAN-2002 P0102.03 

03-5EP-2002 P0902.03 

22-JAN-2002 P010222 

22-AP~2002 P040222 

21-FEB-2002 P020221 

26-FEB-2002 P020226 

29-AP~2002 P040229 

07-MAY-2002 P0502.07 

13-MAY-2002 P0502.13 

04-J UN-2002 P0602.04 

17-JUL-2002 P0702.17 

RADIOACTIVE LIQUID WASTE 
TREATMENT FACILITY 

SV OC results by species for TA50 Plant Feed 
01-JAN-2002 through 31-DEC-2002 

Species 

Bl 5(2-ETHYLHEXYL)PHTHALA TE 

Bl5(2-ETHYLHEXYL)PHTHALATE 

Bl S(2-ETHYLHEXYL)PHTHALA TE 

Bl5(2-ETHYLHEXYL)PHTHALA TE 

BIS(2-ETHYLHEXYL)PHTHALATE 

Bl 5(2-ETHYLHEXYL)PHTHALA TE 

Bl 5(2-ETHYLHEXYL)PHTHALA TE 

BIS(2-ETHYLHEXYL)PHTHALATE 

BIS(2-ETHYLHEXYL)PHTHALA TE 

Bl 5(2-ETHYLHEXYL)PHTHALA TE 

BIS(2-ETHYLHEXYL)PHTHALATE 

Bl5(2-ETHYLHEXYL)PHTHALATE 

BIS(2-ETHYLHEXYL)PHTHALA TE 

Bl 5(2-ETHYLHEXYL)PHTHALA TE 

BIS(2-ETHYLHEXYL)PHTHALATE 

B15(2-ETHYLHEXYL)PHTHALATE 

BIS(2-ETHYLHEXYL)PHTHALA TE 

Bl 5(2-ETHYLHEXYL)PHTHALA TE 

Bl5(2-ETHYLHEXYL)PHTHALATE 

Bl5(2-ETHYLHEXYL)PHTHALATE 

Bl5(2-ETHYLHEXYL)PHTHALA TE 

BIS(2-ETHYLHEXYL)PHTHALA TE 

Bl 5(2-ETHYLHEXYL)PHTHALA TE 

Bl 5(2-ETHYLHEXYL)PHTHALA TE 

Bl5(2-ETHYLHEXYL)PHTHALA TE 

Bl 5(2-ETHYLHEXYL)PHTHALA TE 

BIS(2-ETHYLHEXYL)PHTHALA TE 

Bl 5(2-ETHYLHEXYL)PHTHALA TE 

Bl 5(2-ETHYLHEXYL)PHTHALA TE 

Bl5(2-ETHYLHEXYL)PHTHALATE 

BUTYLBENZYLPHTHALA TE 

BLJTYLBENZYLPHTHALA TE 

BUTYLBENZYLPHTHALATE 

BLJTYLBENZVLPHTHALATE 

BLJTYLBENZYLPHTHALATE 

BLJTYLBENZVLPHTHALATE 

BLJTYLBENZYLPHTHALATE 

Dl-N-OCTYL PHTHALATE 

Dl-N-OCTYL PHTHALATE 

DIETHYL PHTHALATE 

NITFDBENZENE 

PHENOL 

PHENOL 

PYRIDINE 

PYRIDINE 

PYRIDINE 

PYRIDINE 

PYRIDINE 

PYRIDINE 

PYRIDINE 

Concentration 
(rrg/I) 

0.012 

0.006 

0.007 

0.006 

0.006 

0.007 

0.005 

0.01 

0.005 

0.009 

0.007 

0.017 

0.Q11 

0.006 

0.005 

0.017 

0.01 

0.006 

0.095 

0.011 

0.007 

0.013 

0006 

0.011 

0.009 

0.006 

0.013 

0.004 

0.01 

0.051 

0.01 

0.005 

0.005 

0.003 

0.007 

0.003 

0.004 

0.018 

0.003 

0.002 

0.002 

0.002 

0.017 

0.01 

0.005 

0.042 

O.Q15 

0.014 

0.006 

0.02 

Uncertainty 
(rrg/I) 

0.001 

82e-4 

6.Be-4 

5.6e-4 

5.6e-4 

6.9e-4 

4.5e-4 

9.6e-4 

5.1e-4 

9.0e-4 

7.Qe-4 

0.002 

0.001 

5.9e-4 

5.4e-4 

0.002 

9.5e-4 

8.4e-4 

0.01 

0.001 

72e-4 

0.001 

8.3e-4 

0.001 

8.9e-4 

7.6e-4 

0.001 

42e-4 

9.Be-4 

0.005 

9.5e-4 

4.9e-4 

4.5e-4 

3.4e-4 

7.3e-4 

3.4e-4 

4.1e-4 

0.002 

2.7e-4 

22e-4 

2.1e-4 

2.1e-4 

0.002 

0.001 

4.7e-4 

0.004 

0.002 

0.001 

5.9e-4 

0.002 
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Sarrple Sarrple 
Date Nunt>er 

22-JUL-2002 P0702.22 

30-JUL-2002 P0702.30 

03-SEP-2002 P0902.03 

09-SEP-2002 P0902.09 

02-DEC-2002 P1202.02 

09-DEC-2002 P1202.09 

RADIOACTIVE LIQUID WASTE 
TREATMENT FACILITY 

SVOC results by species for TASO Plant Feed 
01-JAN-2002 through 31-DEC-2002 

Species 

PYRIDINE 

PYRIDINE 

PYRIDINE 

PYRIDINE 

PYRIDINE 

PYRIDINE 

Concentration 
(rrg/I) 

0.007 

0.014 

0.038 

0.008 

0.003 

0.004 

Uncertainty 
(rrg/I) 

7.4e-4 

0.001 

0.004 

7.7e-4 

3.1e-4 

4.4e-4 
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T A-50 Plant Sludge voe Results by Sample 

Appendix J 

TA-50 Plant Sludge voe Results by Species 

Appendix K 

TA-50 Plant Sludge SVOe Results by Sample 

Appendix L 

T A-50 Plant Sludge svoe Results by Species 
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Saflllle Saflllle 
Date Nurl'i>er 

08-JAN-2002 50S0102.08 

08-JAN-2002 50S0102.08 

08·JAN·2002 50S0102.08 

08-JAN-2002 50S0102.08 

08-JAN-2002 50S0102.08 

08-JAN-2002 50S0102.08 

08-JAN-2002 50S0102.08 

08·JAN·2002 50S0102.08 

21-FEB-2002 50S020221 

21-FEB-2002 50S020221 

21-FEB-2002 50S020221 

21-FEB-2002 50S020221 

21-FEB-2002 50S020221 

12-MAA-2002 50S0302.12 

12-MAA-2002 50S0302.12 

12-MAA-2002 50S0302.12 

12-MAA-2002 5080302.12 

12-MAA-2002 50S0302.12 

12-MAA-2002 50S0302.12 

12-MAA-2002 50S0302.12 

12-MAA-2002 50S0302.12 

12-MAA-2002 50S0302.12 

12-MAA-2002 50S0302.12 

01-MAY-2002 5050502.01 

01-MAY-2002 5050502.01 

01-MAY-2002 5050502.01 

01·MAY·2002 5050502.01 

24-JUN-2002 50S060224 

24-JUN-2002 505060224 

24-JUN-2002 505060224 

24-JUN-2002 50S060224 

24-JUN-2002 505060224 

24-JUN-2002 505060224 

24-JUN-2002 505060224 

22-JUL-2002 50S070222 

22-J UL ·2002 50S070222 

22-JUL-2002 50S070222 

22-JUL-2002 50S070222 

22-J UL ·2002 50S070222 

27-AUG-2002 50S080227 

27-AUG-2002 50S080227 

27-AUG-2002 50S080227 

27-AUG-2002 50S080227 

27-AUG-2002 50S080227 

01-0CT-2002 5051002.01 

01-0CT-2002 5051002.01 

01-0CT-2002 5051002.01 

01-0CT-2002 5051002.01 

19-NOV-2002 5051102.19 

19-NOV-2002 5051102.19 

RADIOACTIVE LIQUID WASTE 
TREATMENT FACILITY 

VOC results by sample for TA50 Plant Sludge 
01-JAN-2002 - 31-DEC-2002 

Species 

1,2,4· TFG M ETHYLBENZENE 

1,3,5-TFGMETHYLBENZENE 

4-METHYL-2-PENTANONE 

ACETONE 

BFOMOMETHANE 

CHLOFOFOFfJI 

METHYLENE CHLORDE 

TOLUENE 

1,2,4-TFG METHYL BENZENE 

2-BUTANONE 

ACETONE 

METHYLENE CHLORDE 

TOLUENE 

1,2,4-TFG M ETHYLBENZENE 

1,2-DICHLOFOBENZENE 

2·BUTANONE 

4·METHYL·2·PENTANONE 

ACETONE 

BFOMOM ETHANE 

METHYLENE CHLORDE 

STYF£NE 

TOLUENE 

TR CHLOFOFLUOFOM ETHANE 

1,2,4-TFG M ETHYLBENZENE 

ACETONE 

METHYLENE CHLOR DE 

TOLUENE 

1,2,4· TR M ETHYLBENZENE 

2·BUTANONE 

4·METHYL·2·PENTANONE 

ACETONE 

CHLOFOFOFfJI 

METHYLENE CHLORDE 

TOLUENE 

1,2,4· TFG METHYLBENZENE 

2-BUTANONE 

ACETONE 

METHYLENE CHLORDE 

TOLUENE 

1,2,4-TFG M ETHYLBENZENE 

1,3,5-TFG M ETHYLBENZENE 

ACETONE 

METHYLENE CHLORDE 

TOLUENE 

1,2,4-TFG M ETHYLBENZENE 

ACETONE 

METHYLENE CHLORDE 

TOLUENE 

1,2,4· TFG METHYL BENZENE 

ACETONE 

Concentration Uncertainty 
(rrg/I) (rrg/I) 

0.18 O.Q18 

0.005 5.0e-4 

0.009 9.1e-4 

0.5 0.05 

0.003 2.Se-4 

0.041 0.004 

0.096 O.Q1 

0.068 0.007 

0.16 0.016 

0.021 0.002 

0.16 O.Q16 

0.012 0.001 

0.007 6.58-4 

0.1 0.01 

7.39-4 7.3e-5 

0.012 0.001 

0.004 3.9e-4 

0.088 0.009 

0.002 1.9e-4 

0.004 3.9e-4 

0.001 1.1e-4 

0.004 3.58-4 

0.002 1.Se-4 

0.03 0.003 

029 0.029 

0.001 1.49-4 

0.002 2.3e-4 

0.11 0.011 

0.05 0.005 

0.008 7.59-4 

0.72 0.072 

0.001 1.4e-4 

0.049 0.005 

0.006 629-4 

0.043 0.004 

0.021 0.002 

022 0.022 

0.008 8.19-4 

0.002 1.79-4 

0.035 0.004 

0.004 3.Be-4 

0.32 0.032 

0.006 6.1e-4 

0.004 3.79-4 

0.034 0.003 

0.48 0.048 

0.023 0.002 

0.003 2.Be-4 

0.004 4.49-4 

023 0.023 
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Sarrple Sarrple 
Date Nurrber 

19-NOV-2002 5051102.19 

19-NOV-2002 5051102.19 

17-DEC-2002 5051202.17 

RADIOACTIVE LIQUID WASTE 
TREATMENT FACILITY 

VOC results by sample for TA50 Plant Sludge 
01-JAN-2002 - 31-DEC-2002 

Species 

METHYLENE CHLORIDE 

TOLUENE 

ACETONE 

Concentration Uncertainty 
(rrg/l) (rrg/I) 

0.011 0.001 

6.5e-4 6.5e-5 

2.35 0.235 
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Sarr-pie Sarr-pie 
Date NurTt>er 

08-JAN-2002 50S0102.08 

21-FEB-2002 505020221 

12-MAR-2002 50S0302.12 

01-MAY-2002 50S0502.01 

24-JUN-2002 50S060224 

22-JUL-2002 50S070222 

27-AUG-2002 50S080227 

01-0CT-2002 5051002.01 

19-NOV-2002 5051102.19 

12-MAR-2002 5050302.12 

08-JAN-2002 50S0102.08 

27-AUG-2002 50S080227 

21-FEB-2002 50S020221 

12-MAR-2002 50S0302.12 

24-JUN-2002 50S060224 

22-J UL-2002 50S070222 

08-JAN-2002 50S0102.08 

12-MAR-2002 50S0302.12 

I 
24-JUN-2002 50S060224 

08-JAN-2002 50S0102.08 

21-FEB-2002 50S020221 

12-MAR-2002 50S0302.12 

01-MA Y-2002 50S0502.01 

24-JUN-2002 50S060224 

22-J UL-2002 50S070222 

27-AUG-2002 50S080227 

01-0CT-2002 5051002.01 

19-NOV-2002 50S1102.19 

17-DEC-2002 5051202.17 

08-JAN-2002 50S0102.08 

12-MAR-2002 50S0302.12 

08-JAN-2002 50S0102.08 

24-JUN-2002 50S060224 

08-JAN-2002 50S0102.08 

21-FEB-2002 50S020221 

12-MAR-2002 5050302.12 

01-MAY-2002 50S0502.01 

24-J UN-2002 50S060224 

22-JUL-2002 50S070222 

27-AUG-2002 50S080227 

01-0CT-2002 5051002.01 

19-NCV-2002 5051102.19 

12-MAR-2002 50S0302.12 

08-JAN-2002 50S0102.08 

21-FEB-2002 50S020221 

12-MAR-2002 5050302.12 

01-MAY-2002 50S0502.01 

24-JUN-2002 50S060224 

22-JUL-2002 50S070222 

27-AUG-2002 50S080227 

RADIOACTIVE LIQUID WASTE 
TREATMENT FACILITY 

VOC results by species for TASO Plant Sludge 
01-JAN-2002 through 31-DEC-2002 

Species 

1,2,4-TRI M ETHYLBENZENE 

1,2,4-TRI METHYLBENZENE 

1,2,4-TRI M ETHYLBENZENE 

1,2,4-TRIMETHYLBENZENE 

1,2,4-TRI METHYL BENZENE 

1,2,4-TRI M ETHYLBENZENE 

1,2,4-TRI M ETHYLBENZENE 

1,2,4-TRI M ETHYLBENZENE 

1,2,4-TRI M ETHYLBENZENE 

1,2-DICHLOFOBENZENE 

1 ;3p-TRI M ETHYLBENZENE 

1,3.5-TRI M ETHYLBENZENE 

2-BUTANONE 

2-BUTANONE 

2-BUTANONE 

2-BUTANONE 

4-METHYL-2-PENTANONE 

4-METHYL-2-PENTANONE 

4-METHYL-2-PENTANONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

BFOMOMETHANE 

BFOMOM ETHANE 

CHLOFOFOFf.A 

CHLOFOFOFf.A 

METHYLENE CHLORIDE 

METHYLENE CHLORIDE 

METHYLENE CHLORIDE 

METHYLENE CHLORIDE 

METHYLENE CHLORIDE 

METHYLENE CHLORIDE 

METHYLENE CHLORIDE 

METHYLENE CHLORIDE 

METHYLENE CHLORIDE 

5TYFENE 

TOLUENE 

TOLUENE 

TOLUENE 

TOLUENE 

TOLUENE 

TOLUENE 

TOLUENE 

Concentration Uncertainty 
(rrg/I) (flll/I) 

0.18 O.Q18 

0.16 0.016 

0.1 0.01 

0.03 0.003 

0.11 0.011 

0.043 0.004 

0.035 0.004 

0.034 0.003 

0.004 4.4e-4 

7.3e-4 7.3e-5 

0.005 5.0e-4 

0.004 3.Be-4 

0.021 0.002 

0.012 0.001 

0.05 0.005 

0.021 0.002 

0.009 9.1e-4 

0.004 3.9e-4 

0.008 7.5e-4 

0.5 0.05 

0.16 0.016 

0.088 0.009 

029 0.029 

0.72 0.072 

022 0.022 

0.32 0.032 

0.48 0.048 

023 0.023 

2.35 0235 

0.003 2.6e-4 

0.002 1.9e-4 

0.041 0.004 

0.001 1.4e-4 

0.096 0.01 

0.012 0.001 

0.004 3.9e-4 

0.001 1.4e-4 

0.049 0.005 

0.008 8.1ir4 

0.006 6.1e-4 

0.023 0.002 

0.011 0.001 

0.001 1.1e-4 

0.068 0.007 

0.007 6.5e-4 

0.004 3.5e-4 

0.002 2.3e-4 

0006 62e-4 

0.002 1.7ir4 

0.004 3.7ir4 
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Sarrple Sarrple 
Date Nurrber 

01-0CT-2002 5051002.01 

19-NOV-2002 5051102.19 

12-MAR-2002 5050302.12 

RADIOACTIVE LIQUID WASTE 
TREATMENT FACILITY 

VOC results by species for TASO Plant Sludge 
01-JAN-2002 through 31-DEC-2002 

Species 

TOLUENE 

TOLUENE 

TRICHLOFOFLUOFOMETHANE 

Concentration Uncertainty 
(rrg/I) (rrg/I) 

0.003 2.8e-4 

6.5e-4 6.5e-5 

0.002 16e-4 
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Sarrple Sarrple 
Date Nurrber 

08-JAN-2002 5050102.08 

08-JAN-2002 5050102.08 

21-FEB-2002 505020221 

12-MAR-2002 5050302.12 

01-MA Y-2002 5050502.01 

24-JUN-2002 5050602.24 

27-AUG-2002 505080227 

01-0CT-2002 5081002.01 

19-NOV-2002 5081102.19 

19-NOV-2002 5081102.19 

17-DEC-2002 5081202.17 

RADIOACTIVE LIQUID WASTE 
TREATMENT FACILITY 

SVOC results by sample for TA50 Plant Sludge 
01-JAN-2002 - 31-DEC-2002 

Species 

Bl 5(2-ETHYLHEXYL)PHTHA LA TE 

PHENOL 

Bl 8(2-ETHYLHEXYL)PHTHALA TE 

Bl 8(2-ETHYLHEXYL)PHTHALA TE 

Bl 8(2-ETHYLHEXYL)PHTHALA TE 

Bl 5(2-ETHYLHEXYL)PHTHALA TE 

B18(2-ETHYLHEXYL)PHTHALA TE 

Bl 8(2-ETHYLHEXYL)PHTHALA TE 

Bl 5(2-ETHYLHEXYL)PHTHALA TE 

Dl-N-OCTYL PHTHALATE 

Bl 5(2-ETHYLHEXYL)PHTHALA TE 

Concentration 
(fTll/I) 

8.7 

0.73 

72 

6.8 

2.5 

30.0 

7.8 

15.0 

3.5 

0.21 

10.8 

Uncertainty 
(fTll/I) 

0.87 

0.073 

0.72 

0.68 

0.25 

3.0 

0.78 

1.5 

0.35 

0.021 

1.08 
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Sarrple Sarrple 
Date Nuniler 

08-JAN-2002 50S0102.08 

21-FEB-2002 50S0202.21 

12-MAR-2002 50S0302.12 

01-MA Y-2002 50S0502.01 

24-JUN-2002 50S0602.24 

27-AUG-2002 50SOB02.27 

01-0CT-2002 5081002.01 

19-NOV -2002 5081102.19 

17-DEC-2002 5081202.17 

19-NOV-2002 5081102.19 

08-JAN-2002 50S0102.08 

RADIOACTIVE LIQUID WASTE 
TREATMENT FACILITY 

SVOC results by species for TA50 Plant Sludge 
01-JAN-2002 through 31-DEG-2002 

Species 

Bl 8(2-ETHYLHEXYL)PHTHA LA TE 

BIS(2-ETHYLHEXYL)PHTHALA TE 

Bl 8(2-ETHYLHEXYL)PHTHALA TE 

Bl 8(2-ETHYLHEXYL)PHTHA LA TE 

Bl S{2-ETHYLHEXYL)PHTHALA TE 

Bl8(2-ETHYLHEXYL)PHTHALATE 

Bl 8(2-ETHYLHEXYL) PHTHA LA TE 

BIS(2-ETHYLHEXYL)PHTHALATE 

Bl 8(2-ETHYLHEXYL)PHTHALA TE 

DI -N-OCTYL PHTHALA TE 

PHENOL 

Concentration 
(rrg/I) 

8.7 

72 

6.8 

2.5 

30.0 

7.8 

15.0 

3.5 

10.8 

021 

0.73 

Uncertainty 
(rrg/I) 

0.87 

0.72 

0.68 

025 

3.0 

0.78 

1.5 

0.35 

1.08 

0.021 

0.073 
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~Alamos 
NATIONAL LABORATORY 

Risk Reduction & Environmental Stewardship Division 
Water Quality & Hydrology Group (RRES-WQH) 
PO Box 1663, MS K497 
Los Alamos, New Mexico 87545 

(505) 665-1859/Fax: (505) 665-9344 

Mr. Curt Frischkorn 
Pollution Prevention Section 
Ground Water Quality Bureau 
New Mexico Environment Department 
P.O. Box 26110 
Santa Fe, New Mexico 87502 

JUN 2 7 2003 

Date: June 24, 2003 
Refer to: RRES-WQH: 03-148 

SUBJECT: TA-50 RADIOACTIVE LIQUID WASTE TREATMENT FACILITY, GROUND 
WATER DISCHARGE PLAN (DP-1132), MINOR MODIFICATION 

Dear Mr. Frischkorn: 

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). The 
TA-50 RLWTF intends to replace a section of the existing 6-inch outfall pipeline with the out-of-service 
3-inch cross-country pipeline (See Enclosure 1 ). Historically, the cross-country pipeline was used to 
transport treated wastewater from TA-21, Building 257, to the TA-50 RLWTF. However, the 
Laboratory flushed and removed the cross-country pipeline from service on July 21, 2001. Replacement 
of the existing 6-inch outfall pipeline has been initiated to mitigate the problem ofradiological 
contaminants that are leaching from the inner walls of the pipe. 

In addition to pipeline replacement, this project also includes the installation of a new discharge pump 
from the effluent tanks (frac tanks) to the cross-country pipeline. The cross-country pipeline will be 
connected to the existing 6-inch pipeline in Mortandad Canyon (NPDES Outfall 051 ). The existing 6-
inch outfall pipeline will be taken out of service. 

Please contact me at (505) 667-7969 if you have any questions regarding this matter. 

Sincerely, 

Bob Beers 
Water Quality & Hydrology Group 

An Equal Opportunity Employer I Operated by the University of California 

@ Printed on Recycled Paper 
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Mr. Curt Frischkorn 
RRES-WQH:03-148 

- 2 -

BB/jr 

Enclosure: a/s 

Cy: J. Davis, NMED/SWQB, Santa Fe, NM, w/enc. 
J. Parker, NMED/DOE/OB, Santa Fe, NM, w/enc. 
J. Vozella, DOE/OLASO, w/enc., MS A316 
G. Turner, DOE/OLASO, w/enc., MS A316 
D. McLain, FWO-WFM, w/enc., MS J593 
R. Alexander, FWO-WFM, w/enc., MS E518 
B. Ramsey, RRES-DO, w/enc., MS J591 
K. Hargis, RRES-DO, w/enc., MS J591 
T. George, RRES-DO, w/enc., MS J591 
D. Stavert, RRES-EP, w/enc., MS J591 
S. Rae, RRES-WQH, w/enc., MS K497 
D. Rogers, RRES-WQH, w/enc., MS K497 
M. Saladen, RRES-WQH, w/enc., MS K497 
D. Woitte, LC-ESH, w/enc., MS A187 
RRES-WQH File, w/enc., MS K497 
Ilv1-5, w/enc., MS A150 

An Equal Opportunity Employer I Operated by the University of California 

@ Printed on Recycled Paper 

June 24, 2003 
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BILL RICHARDSON 
GOVERNOR 

.: State of New Mexico 
··EJV VIRONMENT 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 

CERTIFIED MAIL RETURN RECEIPT REQUESTED 

DP-1132 (CF) 

August 1, 2003 

Mr. Ralph Erickson, Manager 
Office of Los Alamos Site Operations 
National Nuclear Security Adminisration 
US Dept. of Energy 
528 35th Street 
Los Alamos, New Mexico 87544 

Dear Mr. Erickson: 

RON CURRY 
SECRETARY 

DERRJTH WATCHMAN-MOORE 
DEPlITY SECRETARY 

U.S. Postal Service 
CERTIFIED MAIL 
(Domestic Mail Only; No In 

::r 
r=i Postage $ 
CJ >---~~ 

cQ Certified Fee 

Cl Return Receipt Fee 
CJ (Endorsement Required) 
Cl f--~~ 

Cl Restricted Delivery Fee 
(Endorsement Required) 

0 Mr. Ralph Erickson, Mam 
r=i Office of Los Alamos Site 
~ National Nuclear Security 
r=i 1 US Dept. of Energy 
CJ 528 35th ST. 
:2 I Los Alamos, NM 87544 

PS f 1 inn :moo J~muary ~001 

Enclosed is a copy of the public notice pertaining to your~ proposed discharge plan(~) which 
is being published by the New Mexico Environment Departrllent in a newspaper of general 
circulation. 

If you have any questions, please do not hesitate to contact me at the address listed above or at 827-
2900 . 

. Sincerely, 

t:v:t:p~~~e~~ 
Groilnd Water Pollution Prevention Section 

MH:ds 

Enclosures 

: Oi?1. 41. 



BILL RICHARDSON 
GOVERNOR 

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) 827-2918 

Fax (505) 827-2965 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

/nP-1132(CF) 

August 1, 2003 

Board of County Commissioners 
Los Alamos County 
P.O. Box 30 
Los Alamos, New Mexico 87544 

Board of County Commissioners : 

RON CURRY 
SECRETARY 

DERRim WATCHMAN-MOORE 
DEPUTY SECRETARY 

. Cl 
CJ 
Cl 
Cl 

U.S. Postal Service 
CERTIFIED MAIL 
(Domestic Mail Only; No In 

Postage $ 

Certified Fee 

Return Receipt Fee 
(Endorsement Required) 

Restricted Delivery Fee 
IF=n Mnrc-amon+ c,..,,.., .1 .. - ... n 

,__ __ 

CJ Board of County CommissiC! 
.-'1 
LI1 Los Alamos County 
ru P.O. Box 30 
.-=i Los Alamos, NM 87544 
Cl 
CJ 
f'-

PS f ntrll JAOO ,l.uu1.1ry ~001 

Enclosed is a copy of the public notice for one or more operations located in your county which is 
being published by the New Mexico Environment Department in a m?-Wspaper of general circulation. 

If you have any questions, please do not hesitate to contact me at the address listed above or at 82 7-
2900. 

' ' 
Sincerely, 

M~:~~t~~~ ~~'( 
Ground Water Pollution Prevention Section 

MH:ds 

Enclosures 

:111714? 



TO BE Pl.JrlLISHED ON OR BEFORE AUGUS'1 8, 2003 

NEW MEXICO ENVIRONMENT DEPARTMENT 

Notice is hereby given that, pursuant to New Mexico Water Quality Control Commission Regulations, the 
following proposed ground water discharge permit(s) have been submitted for approval to the New Mexico 
Environment Department. The information in this notice generally has been supplied by the applicant and may 
or may not have been confirmed by the NM Environment Department. 

DP-181, CONTINENTAL MINE, NO. 1 MILL, NO. 2 MILL, MAIN TAILING POND, MAGNETITE 
TAILING POND, SOUTH WASTE ROCK DISPOSAL FACILITY, John Fenn, Vice·President, Phelps 
Dodge New Mexico Operations, proposes to renew its discharge plan for the discharge of 12,000,000 gallons 
per day of tailing slurry from two crushing I flotation mills and 10,000 gallons per day of domestic waste to the 
Main Tailing Pond. The permit also includes the placement of all waste rock generated at the Continental Mine 
Facility in the South Waste Rock Disposal Facility. The Magnetite Tailing Pond is used to store magnetite and 
accepts intermittent discharges from the No. 2 Mill. The Pearson-Barnes Mine area, South and North 
Overburden Stockpiles, and former Hanover Empire Zinc Mine area at the Continental Mine Facility are also 
included in this permit. In addition, the Bullfrog/Hanover Pipeline system consists of steel tanks near the 
Bullfrog shaft and an eight inch steel pipeline to the Continental Mine and processing facilities. An HDPE 
pipeline also connects the steel tanks at the Bullfrog shaft with the Chino mine site. Up to 1,200,000 gallons of 
water per day can be transported via these pipelines. Seeps and storm water at the Continental Mine Site are 
collected and used in process water system. The Continental Mine Facility is located near Fierro in Sections 3, 
4, 5, 8, 9, 10, 15, 16, 17, 20, 21, 29, 31, 32, T17S, R12W, Grant County. The renewal consists of a change of 
waste rock pile description as well as additions to the waste rock disposal facility. It includes the West, East, 
Buckhorn, and South Waste Rock Piles, as well as the low-grade ore stockpile in the area of the primary ore 
crusher and all waste rock stored south of the Main Tailing Impoundment to be named the South Waste Rock 
Disposal Facility. The South Waste Rock Pile Disposal Facility will accept waste rock material from the 
underground workings, the Continental Open Pit, and the Hanover Mountain Mine. Additionally, the storm 
water collection system on the Buckhorn Gulch and its tributaries south of the South Waste Rock Disposal 
Facility will be included in the South Waste Rock Pile Disposal Facility. Ground water below the site ranges in 
depth from 1 foot to 200 feet and has a total dissolved solids concentration in a range of 350 to 1,400 milligrams 
per liter. 

DP-281, ROSWELL WASTEWATER TREATMENT PLANT, Art Torrez, Water Sewer Manager, proposes 
to modify the discharge permit for the discharge of 4,500,000 gallons per day of domestic waste. The facility is 
located east of Roswell in Sections 22, 23, 24, 25, 26, 34, 35 and 36, TIOS, R24E, and Sections 29, 30, 31 and 
32, TlOS, R25E, Chaves County. Domestic wastewater from the City of Roswell is treated through two 
primary clarifiers, two trickling filters, two intermediate clarifiers, two second-stage trickling filters and a final 
clarifier. After final clarification, the effluent is disinfected by chlorination. The effluent will be transferred 
offsite via pipeline and land applied to approximately 1435 acres of cropland. The permit modification consists 
expanding the discharge locations from the existin,g 1000-acre land application area to include approximately 
435 acres of additional cropland. Ground water most likely to be affected is at a depth of approximately 7 feet 
and has a total dissolved solids concentration of approximately 3000 milligrams per liter. 

DP-383, PHELPS DODGE, TYRONE, INC., John A. Fenn, Vice-President New Mexico Operations, 
proposes to renew its discharge permit for the discharge of 16,488,000 gallons per day (gpd) of leach solution to 
the No. lB Leach Stockpile located at the Tyrone Mine Facility. Acidic leach solution is applied to the top of 
the stockpile and allowed to infiltrate through the ore material to extract metals. Up to 14,400,000 gpd of 
pregnant leach solution (PLS) is collected at the toe of the stockpile from surface impoundments, extraction 
wells and subsurface trenches. The PLS is transferred to above-ground steel storage tanks and then pumped to 
the solvent extraction/ electowinning plant for processing. Primary contaminants associated with this type of 

: Oi?1.4::i 



discharge include sulfate, TDS and several metals such as aluminum, cadmium, copper, iron and manganese. 
The facility is located IO miles southwest of Silver City -in Section 24, Tl9S, R15W, Grant County. Ground 
water most likely to be affected is at a depth of approximately 500 feet and has a total dissolved solids 
concentration of approximately 250 milligrams per liter. 

DP-435, PHELPS DODGE TYRONE, INC., John A. Fenn, Vice-President New Mexico Operations, 
proposes to renew and modify the discharge permit, which presently allows for the discharge of up to 12,000 
gallons per minute of an acidic leach solution with a pH of 2 to the No. 2A Leach Stockpile. Leach solution is 
applied to the top of the stockpile to remove copper. The leach solution is collected at the base of the stockpile 
and transferred to a solvent extraction/electrowinning plant for processing. The proposed modification to this 
renewal includes increasing the discharge rate of leach solution to the No. 2A Leach Stockpile to 13, 600 
gallons per minute, placing leach ore from the Little Rock Mine on the 2A Leach Stockpile, and creating a new 
stockpile (9A Stockpile) consisting of waste rock from the Little Rock Mine. The 9A Stockpile will be located 
immediately northwest of the 2A Leach Stockpile and will not be leached. The facilities are located 
approximately 12 miles southwest of Silver City, New Mexico, in parts of Section 15, 16, 21, and 22, T19S, 
R15W, Grant County. Ground water below the permit discharge area ranges from approximately 180 to 210 
feet and has a total dissolved solids concentration of approximately 250 to 880 milligrams per liter. 

DP-666, WESTERN STAR DAIRY, Todd Teune, Owner, proposes to renew and modify the discharge permit 
for the discharge of 20,000 gallons per day of dairy wastewater from the Western Star Dairy. The facility is 
located 14 miles northwest from Portales in Section 7, TOlS, R33E, Roosevelt County. Dairy wastewater is 
evaporated from one clay-lined and one synthetically lined lagoon, and may be land applied to 60 acres of 
irrigated cropland. The modification consists of decreasing the discharge from 49,950 gallons per day to 20,000 
gallons per day, and decreasing the land application area from 170 acres to 60 acres. Ground water most likely 
to be affected is at a depth of approximately 90 feet and has a total dissolved solids concentration of 
approximately 1,500 milligrams per liter. 

DP-682, JOHNSON'S MOBILE.HOME PARK #1, Steve Calkins and Ahmad Hashemian, Owners, propose 
to renew and modify the discharge permit for the discharge of 12,500 gallons per day of domestic wastewater. 
The facility is located 3 miles from Las Cruces in Section 3, T24S, R02E, Dofia Ana County. Up to 12,500 
gallons per day of domestic wastewater from a mobile home park will be discharged from a septic tank 
leachfield system. The modification consists of reducing the discharge volume from 18,750 to 12,500 gallons 
per day. Ground water most likely to be affected is at a depth of approximately 110 feet and has a total 
dissolved solids concentration of approximately 250 milligrams per liter. 

DP-728, 4 DAUGHTERS LAND AND CATTLE COMPANY-LOS LUNAS FEEDLOT, Mike Mechenbiei', 
President, proposes to contain agricultural waste run-off from a cattle feedlot for a 24-hour, 25-year storm 
event. The facility is located in Los Lunas in Section 4, T06N, R02E, Valencia County. Storm water run-off is 
contained in a series of clay-lined lagoons for evaporation. Ground water most likely to be affected is at a depth 
of approximately 3 feet and has a total dissolved solids concentration of approximately 239 milligrams per liter. 

DP-988, BOYD BROTHERS INC. DAIRY, Lee Boyd, Owner, proposes to renew and modify the discharge 
permit for the discharge of 3,000 gallons per day of dairy wastewater from the Boyd Brothers INC. Dairy. The 
facility is located 6 miles northeast from Lovington in Sections 34 and 35, T14S, R36E, Lea County. Dairy 
wastewater is collected in a sump and direct land applied by tanker truck to 640 acres of irrigated cropland. The 
modification consists of increasing the land application area from 34 to 640 acres of irrigated cropland 
including Section 35, T14S, R36E. Ground water most likely to be affected is at a depth of approximately 85 
feet and has a total dissolved solids concentration of approximately 725 milligrams per liter. 

:0?1.44 



DP-1132, LOS ALAMOS NATIONAL LABORATORY, RADlOACTIVE LIQUID WASTE 
TREATMENT FACILITY (RLWTF), Ralph Erickson, U.S. Department of Energy, Office of Los Alamos 
Site Operations Manager, proposes to continue the discharge of up to 41, 770 gallons per day of industrial 
effluent from the RL WTF. The facility is located approximately 1 mile south of the Town of Los Alamos at 
Technical Area 50, in Section 22, T19N, R6E, Los Alamos County. Radioactive liquid waste is conveyed to the 
RL WTF via double encased pipe, where it is treated by the following batch treatment process: raw and 
pretreated wastewater is collected in influent tanks prior to clarification. Clarified supernatant is then treated 
with a variety of filtration processes, followed by ion exchange. Effluent is either discharged to Mortandad 
Canyon, or receives further treatment by reverse osmosis (RO) prior to discharge. Reject from the RO unit 
receives further treatment via clarification followed by Electrodialysis Reversal (EDR). EDR product is routed 
to the RL WTF influent tanks where it reenters the treatment process, while EDR concentrate flows to an 
evaporator. Evaporator distillate is either discharged to Mortandad Canyon or held for further treatment. 
Evaporator distillate and RO permeate with tritium concentrations exceeding 20 nCi/L are trucked to Technical 
Area 53 for further treatment. Solids removed from the primary clarifier and the TUF unit are concentrated and 
dewatered prior to disposal at Technical Area 54 (TA-54), while filtrate from the dewatering of solids is routed 
to the RL WTF influent tanks where it reenters the treatment process. Evaporator bottoms are stabilized by off­
site treatment prior to disposal at TA-54. 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. 

DP-1143, TAOS RIDGE TOWNHOUSES, Mark Hirsch, Owner, proposes to renew and modi the discharge 
permit for the discharge of 4,500 gallons per day of domestic wastewater. The facility is located approximately 
4 miles northwest of Taos, in the Antonio Martinez or Godoi Land Grant in projected Section 24, T26N, R12E, 
Taos County. Wastewater is treated in a 4,000 gallon septic tank followed by two parallel trickling filters 
coupled with a 1000 gallon recirculation tank, prior to disposal in a leach:field. The modification is to increase 
the permitted discharge volume from 2, 700 gallons per day to 4,500 gallons per day. Ground water below the 
site is at a depth of approximately 160 ft and has a total dissolved solids concentration of approximately 187 
milligrams per liter. 

DP-1163, NORTH POINT DAIRY, Eddie Schaap, Owner, proposes to modify and renew the discharge permit 
for the discharge of 180,000 gallons per day of wastewater from a dairy. The facility is located 12 miles north 
of Clovis in Sections 15, 2i, 22, 27 and 28, T4N, R36E, Curry County. Wastewater gravity flows from the 
parlor barn into the first clay-lined lagoon and is then pumped over a screen solids separator and collects in the 
second clay-lined lagoon. Wastewater is then land applied by center-pivot sprinkler irrigation to 1250 acres of 
irrigated cropland. The modification consists of increasing the land application area from 375 to 1250 acres. 
Ground water below the site is at a depth of approximately 380 feet and has a total dissolved solids 
concentration of approximately 260 milligrams per liter. The renewal was previously noticed on October 26, 
2002, with 375 acres ofland application area. 

DP-1168, GOFF DAIRY LLC, Buster Goff, Owner, proposes to renew the discharge permit for the discharge 
of 160,000 gallons per day of dairy wastewater from the Goff Dairy LLC. The facility is located 10 miles south 
from Lovington in Sections 20 and 21, Tl 7S, R37E, Lea County. Dairy wastewater is collected in a concrete 
sump, pumped to three clay-lined lagoons in series, and land applied to 320 acres of irrigated cropland. Ground 
water most likely to be affected is at a depth of approximately 60 feet and has a total dissolved solids 
concentration of approximately 450 to 650 milligrams per liter. 

:17i?14~ 



DP-1289, RIVER RANCH RV :PARK, Tangela and Stelvin Sanderson, Owners, proposes to discharge up to 
9,900 gallons per day of domestic wastewater. The facility is located 5 miles from Ruidoso Downs in Section 
7, Tl lS, Rl5E, Lincoln County. Up to 9,900 gallons per day of domestic wastewater from the RV Park shall 
be discharged from a septic tank leach:field system. Ground water most likely to be affected is at a depth of 
approximately 12 feet and has a total dissolved solids concentration of approximately 1410 milligrams per liter. 

Any interested person may obtain further information from the Ground Water Pollution Prevention Section of 
the NM Environment Department, telephone (505) 827-2900, and may submit written comments to the Ground 
Water Pollution Prevention Section, NM Environment Department, P.O. Box 26110, Santa Fe, NM 87502. 
Prior to ruling on any proposed discharge permit or its modification, the NM Environment Department will 
allow thirty (30) days after the date of publication ohhis notice to receive written comments and during which a 
public hearing may be requested by any interested person. Requests for public hearing shall set forth the 
reasons why the hearing should be held. A hearing will be held if the NM Environment Department determines 
that there is significant public interest. 
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~Alamos 
NATIONAL LABORATOR Y 

Risk Reduction & Environmental Stewardship Division 
Water Quality & Hydrology Group (RRES-WQH) 
PO Box 1663, MS K497 
Los Alamos, New Mexico 87545 

(505) 667-7969/Fax: (505) 665-9344 

Mr. Curt Frischkorn 
Ground Water Pollution Prevention Section 
Ground Water Quality Bureau 
New Mexico Environment Department 
P.O. Box 26110 
Santa Fe, New Mexico 87502 

AUG 1 1 2003 

Date: July 30, 2003 
Referto: RRES-WQH: 03-169 

.n .) .J .; -· 

SUBJECT: TA-50 RADIOACTIVE LIQUID WASTE TREATMENT FACILITY, GROUND 
WATER DISCHARGE PLAN (DP-1132) QUARTERLY REPORT, SECOND 
QUARTER 2003 

Dear Mr. Frischkorn: 

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 (RL WTF) for the 2nd 
quarter of 2003. 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 (MC0-4B, MC0-5, MC0-6, and MC0-7) during the 2nd quarter of2003 and one well 
(MC0-3) sampled during the 3rd quarter of 2003. The analytical results from the June 2, 2003, sampling 
ofMC0-3 were invalidated due to an apparent analytical error; the data suggests that deionized water, 
commonly used in the preparation of QC blanks, was analyzed in lieu of a real ground water sample. As 
a result, MC0-3 was resampled in the 3rd quarter as soon as the error became evident. 

All of the analytical results from MC0-3, MC0-4B, MC0-5, 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). 

An Equal Opportunity Employer I Operated by the University of California 

@ Printed on Recyc led Paper 
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Mr. Curt Frischkorn 
RRES-WQH:03-169 

RL WTF Effluent Monitoring Results 

- 2 - July 30, 2003 

Table 2.0 presents the analytical results from weekly monitoring of the RL WTF's effluent. The weekly 
samples are flow-proportioned composite samples prepared from each tank of effluent generated by the 
RLWTF during a 7-day period. Samples are submitted to General Engineering Laboratories (GEL), 
Charleston, SC, for analysis. All sample results from the 2nd quarter were below NM WQCC Regulation 
3103 standards for N03-N, F, and TDS with the exception of a single excursion for fluoride in March of 
1.64 mg/L. The RL WTF, in accordance with its administrative procedures, collected an operational 
sample for fluoride from each batch of effluent discharge during the week of March 17-23. Fluoride 
concentrations from operational sampling of the four effluent batches discharged during this period are 
as follows: 1.33 mg/L, 1.0 mg/L, 1.52 mg/L, and 1.12 mg/L. In addition, RLWTF analysis of the same 
weekly composite sample submitted to GEL showed a fluoride concentration of 1.45 mg/L ( +/- 0.1 
mg/L). In sum, all RL WTF operational results indicate that effluent discharged during this period was 
in compliance with the NM WQCC ground water standard for fluoride. 

As presented in Table 2.0, the 2nd quarter average for fluoride in the RL WTF's effluent was 0.42 mg/L. 
Low fluoride concentrations in the RLWTF's effluent were achieved during May and June through the 
consistent use of the facility's RO treatment unit. 

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 
S. Yanicak, NMED/DOE/OB, Santa Fe, NM 
R. Ford-Schmid, NMED/DOE/OB, Santa Fe, NM 
J. Vozella, DOE/OLASO, MS A316 
G. Turner, DOE/OLASO, MS A316 
J. Holt, ADO, MS A104 
T. Stanford, FWO-DO, MS K492 
D. Mclain, FWO-WFM, MS J593 
R. Alexander, FWO-WFM, MS E518 
D. Moss, FWO-WFM, MS E518 
P. Worland, FWO-WFM, MS E518 
B. McClenahan, FWO-WFM, MS E518 
B. Ramsey, RRES-DO, MS J591 

An Equal Opportunity Employer I Operated by the University of California 
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Mr. Curt Frischkorn 
RRES-WQH:03-169 

Cy (continued): 
K. Hargis, RRES-DO, MS 1591 
T. George, RRES-DO, MS J591 
D. Stavert, RRES-EP, MS J591 
S. Rae, RRES-WQH, MS K497 
D. Rogers, RRES-WQH, MS K497 
M. Saladen, RRES-WQH, MS K497 
RRES-WQH File, MS K497 
Th1-5, MS AISO 
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Radioactive Liquid Waste Treatment Facility 
Ground Water Discharge Plan (DP-1132) Quarterly Report 
2nd Quarter, 2003 

Table 1.0. Mortandad Canyon Alluvial Monitoring Wells Analytical Results, 2nd Quarter, 2003 . 

.. 
,. Perchlorate 4 

'"' Sampling Location 
~· 

Sample Date (ug/L) 

MC0-3 7/10/2003 3 <0.989 
MC0-4B 6/2/2003 20.5 
MC0-5 61212003 27.7 
MC0-6 61312003 37.4 
MC0-7 6/3/2003 84.8 

NM WQCC 3103. Ground 
Water Standards (m~IL) 

Notes: 
1NS means that there was not sufficient water available for sampling. 
2The NMWQCC Regulation 3103. Ground Water Standard is for NOi-N. 

N03/N02-N TKN NH3-N 
(mg/L) (mg/L) (mg/L) 

2.17 0.30 <0.050 
2.78 0.38 <0.050 
2.69 0.42 <0.050 
2.72 0.32 <0.050 
4.08 0.36 <0.050 

10 2 

3Resample results were collected outside of quarter. Initial results, collected on 6/2103, were invalidated due to sampler error. 
4Nonfiltered sample. 

Los Alamos 
National Laboratory 

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 unless otheiwise noted. 

TDS 
(mg/L) 

318 
399 
399 
386 
327 

1000 

F 
(mg/L) 

0.786 
0.972 
0.937 
I.I I 
l.35 

1.6 

7/25/2003 
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Radioactive Liquid Waste Treatment Facility 
Ground Water Discharge Plan (DP-1132) Quarterly Report 
2nd Quarter, 2003 

Table 2.0. RLWTF Weekly Effluent Monitoring Analytical Results, 2nd Quarter, 2003. 

Monitoring ,., .. Composite RLWTF Weekly.Effiuent Monitorim! Analvtical Results (mg/L) 
·' 

Period Date 

MARCH,2002 3125/2003 

APRIL, 2003 4/1/2003 

4/8/2003 

4/15/2003 

4/24/2003 

MAY,2003 5/6/2003 

5/13/2003 

512112003 

5/28/2003 

JUNE, 2003 6/3/2003 

6/10/2003 

6/1712003 

6/2412003 

2nd Quarter 2003 Averages (mg/L) 

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

Notes: 
1 Results for these analyses are pending validation. 

'A duplicate sample result. 
4The NMWQCC Regulation 3103. Ground Water Standard is for N03-N 

N03+N02-N 

1.66 

1.27 

0.94 

0.47 

0.29 

0.15 

0.19 

0.19 

0.03 

0.06 

0.01 

<0.05 

pending 

0.44 

10.0
4 

All analyses by the General Engineering Laboratories, Charleston, South Carolina. 

Los Alamos 
National Laboratory 

: Fluoride . TDS 

1.64 514 

1.12 310 

0.68 214 

0.43 215 

0.35 209 

<0.1 78 

<0.1 24 

0.21 64 

<0.1 93 

0.13 80 

<0.1 85 

<0.1 36 

pend in!!: oending 

0.42 160 

1.6 1000 

-
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BILL RICHARDSON 
GOVERNOR 

State of New Mexico 
E}lVIRONMENT DEPARTA-IENT 

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 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

August ll; 2003 

Kathy Sanchez, President 
Pi'ee Quiyo Inc. 
Rt. 5, Box 442-B 
San Ildefonso Pueblo 
Santa Fe, New Mexico 87506 

Dear Ms. Sanchez: 
' l 

::r 
r=I 
CJ 
ca 

U.S. Postal Service 
CERTIFIED MAIL 
(Domestic Mail Only; No In 

Postage $ 

Certified Fee 

CJ Return Receipt Fee 
CJ (Endorsement Required) 
CJ r---~~ 
CJ Restricted Delivery Fee 

(Endorsement Required) 

CJ 
r=I Total Postage & Fees $ 
LI) '--'--~~ 

ru ~a!tlty Sane ez > Pre~ 

r=i ~;j/1ee-- fiuiyo-,---Inc-. ----e. -"pt. mi~ g lt1fQB<SNBox 442-B 
£'- stt¥1a~ftl~-Oii8_<> __ 'Pliel>1 

Enclosed is a copy of the public notice pertaining to the proposed ground water discharge permit 
for Los Alamos National Laboratory's Radioactive Liquid Waste Treatment Facility. The public 
notice is being published by the New Mexico Environment Department in the Albuquerque 
Journal and the Los Alamos Monitor on approximately August 8, 2003. 

Any interested person may obtain further information from the Ground Water Pollution 
Prevention Section of the New Mexico Environment Department, telephone (505) 827-2900, and 
may submit written comments to the Ground Water Pollution Prevention Section, New Mexico 
Environment Department, P.O. Box 26110, Santa Fe, NM 87502. Prior to ruling on any 
proposed discharge permit or its modification, the New Mexico Environment Department will 
allow thirty (30) days after the date of publication of this notice to receive writt~n comments, 
during which a public hearing may be requested by any interested person. Requests for public 
hearing shall set forth the reasons why the hearing should be held. A hearing will be held if the 
NM Environment Department determines that there is significant public interest. 

You are being provided with a copy of this public notice because of correspondence received by 
you in response to the initial public notice for this facility, which was published in November, 
1996. Please provide written comment if you wish to request a public hearing at this time, or 
contact Curt Frischkorn of the Ground Water Pollution Prevention Section at (505) 827-0078 if 
you have any questions. 

Sincerely, 

Ma~~Manager 
Ground Water Pollution Prevention Section 

:0?t54 



BILL RICHARDSON 
GOVERNOR 

State of New Mexico 
ENVIRONMENT DEPARTJfENT 

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 r"1 
ru 

U.S. Postal Service 
CERTIFIED MAIL 
(Domestic Mail Only; No Ins 

DJ~ I 
'-------.----

::r 
r"1 Postage $ 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED ~ Certified Fee 

CJ Return Receipt Fee 
CJ (Endorsement Required) August 11, 2003 CJ >----
CJ Restricted Delivery Fee 

(Endorsement Required) 
1----

Susan Diane 
P.O. Box 9855 

CJ 
r=I Total Postage & Fees $ 
I.Tl '----

Santa Fe, New Mexico 87504 
ru S13nt To • 

::>usan Diane . 
r"1 J!i~O"J\.Oi)J(!):X: ___ 9855 __ _________ _ 

Dear Ms. Diane: 
CJ ~OBox) • CJ n.f",;i ___ e -, ---New--Me;xa.c 
I'- .-stare. +4 

; I II 

Enclosed is a copy of the public notice pertaining to the proposed ground water disc arge perrmt 
for Los Alamos National Laboratory's Radioactive Liquid Waste Treatment Facility. The public 
notice is being published by the New Mexico Environment Department in the Albuquerque 
Journal and the Los Alamos Monitor on approximately August 8, 2003. 

Any interested person may obtain further information from the Ground Water Pollution 
Prevention Section of the New Mexico Environment Department, telephone (505) 827-2900, and 
may submit written comments to the Ground Water Pollution Prevention Section, New Mexico 
Environment Department, P.O. Box 26110, Santa Fe, NM 87502. Prior to ruling on any 
proposed discharge permit or its modification, the New Mexico Environment Department will 
allow thirty (30) days after the date of publication of this notice to receive written comments, 
during wli..ich a puhlic hearing may be requested by any interested person. Req11ests for .P'-!Olic 
hearing shall set forth the reasons why the hearing should bt; held. A hearing will be held it the 
NM Environment Department determines that there is significant public interest. 

You are being provided with a copy of this public notice because of correspondence received by 
you in response to the initial public notice for this facility, which was published in November, 
1996. Please provide written comment if you wish to request a public hearing at this time, or 
contact Curt Frischkorn of the Ground Water Pollution Prevention Section at (505) 827-0078 if 
you have any questions. 

Sincerely, 

:Oi?1~S 



BILL RICHARDSON 
GOVERNOR 

State of New Mexico 
EN-VJRONMENT DEPARTMENT 

Ground W-.+te:- Quality Bureau 

Harold Runnels Building 

1190 St. Francis Drive, P.O. Box 26110 

Santa Fe, New Mexico 87502-61 JO 

Telephone (505) 827-2918 

Fax (505) 827-2965 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

/i 

I 
Ii l'-

DERRI CJ ru 
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Postage $ 
::r 
.----=! 
Cl 
co Certified Fee 

August 11, 2003 

Douglas Meiklejohn 
New Mexico Envirornnental Law Center 
1405 Luisa Street, Suite 5 
S<mta Fe, New Mexico 87505 

Dear Mr. Meiklejohn: 

Cl Return Receipt Fee 
Cl (Endorsement Required) 
CJ f------

Cl 

CJ 
.----=! 

Restricted Delivery Fee 
(Endorsement Required) 

Total Postage & Fees $ 
LI) =--=-~~~~---=------=-----­
ru J'fatl~las Meiklejohn 
.----=i mt.i~+onmental·--t: 

~ f~!i1Jb~-~N!!-~~~!i, 
PS For 111 \ROO ,hnu 1ry :-'001 

Enclosed is a copy of the public notice pertaining to the proposed ground water discharge permit 
for Los Alamos National Laboratory's Radioactive Liquid Waste Treatment Facility. The public 
notice is being published by the New Mexico Envirornnent Department in the Albuquerque 
Journal and the Los Alamos Monitor on approximately August 8, 2003. 

Any interested person may obtain further information from the Ground Water Pollution 
Prevention Section of the New Mexico Envirornnent Department, telephone (505) 827-2900, and 
may submit written comments to the Ground Water Pollution Prevention Section, New Mexico 
Envirornnent Department, P.O. Box 26110, Santa Fe, NM 87502. Prior to ruling on any 
proposed discharge permit or its modification, the New Mexico Envirornnent Department will 
allow thirty (30) days after the date of publication of this notice to receive written comments, 
during which a public hearing may be requested by any interested person. Requests for public 
hearing shall set forth the reasons why the hearing should be held. A hearing will be held if the 
NM Environment Department determines that there is significant public interest. 

You are being provided with a copy of this public notice because of correspondence received by 
you in response to the initial public notice for this facility, which was published in November, 
1996. Please provide written comment if you wish to request a public hearing at this time, or 
contact Curt Frischkorn of the Ground Water Pollution Prevention Section at (505) 827-0078 if 
you have any questions. 

Sincerely, 

:Ol?1.~h 



BILL RICHARDSON 
GOVERNOR 

State of New Mexico 
ENVIRONMENT DEPARTA!ENT 

Ground Water Quality Bureau 
Harold Runnels Building 

1190 St. Francis Drive, P. 0. Box 2 6110 

Santa Fe, New Mexico 87502-6110 

Telephone (505) 827-2918 

Fax (505) 827-2965 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

August 11, 2003 

Joey Natseway 
Tewa Women United 
Rt. 5, Box 298 
Santa Fe, New Mexico 87506 

Dear Ms. Natseway: 

.:::r­
' ..-=! 

U.S. Postal Service 
CERTIFIED MAIL 
(Domestic Mail Only; Na Ins 

DE1 ~ I 
~~~~~--.-~~-

.:::r­

..-=I 
CJ 
qJ 

Postage $ 

Certified Fee 

CJ Return Receipt Fee 
CJ (Endorsement Required) 
CJ 1--~~ 

CJ Restricted Delivery Fee 
(Endorsement Required) 

CJ 
..-=! Total Postage & Fees $ 
~ '-'-~~ 

ru 1 Natseway 
..-=i Wf,tA,O~t- ·United· · 

~ •0 ~"Box 298 
r- ~1l:'iff5~~---ii~;--}{~~i~ 

PS Form 3800 January ?001 

Enclosed is a copy of the public notice pertaining to the proposed ground water discharge permit 
for Los Alamos National Laboratory's Radioactive Liquid Waste Treatment Facility. The public 
notice is being published by the New Mexico Environment Department in the Albuquerque 
Journal and the Los Alamos Monitor on approximately August 8, 2003. 

Any interested person may obtain further information from the Ground Water Pollution 
Prevention Section of the New Mexico Environment Department, telephone (505) 827-2900, and 
may submit written comments to the Ground Water Pollution Prevention Section, New Mexico 
Environment Department, P.O. Box 26110, Santa Fe, NM 87502. Prior to ruling on any 
proposed discharge permit or its modification, the New Mexico Environment Department will 
allow thirty (30) days after the date of publication of this notice to receive written comments, 
d!.lring which a public hearing may be requested by any interested person. Requests for public 
hearing shall set forth the reasons why the hearing should be held. A hearing will be held if the 
NM Environment Department determines that there is significant public interest. 

You are being provided with a copy of this public notice because of correspondence received by 
you in response to the initial public notice for this facility, which was published in November, 
1996. Please provide written comment if you wish to request a public hearing at this time, or 
contact Curt Frischkorn of the Ground Water Pollution Prevention Section at (505) 827-0078 if 
you have any questions. 

Sincerely, 

~~· 
Maura Hanning, Program Manager 
Ground Water Pollution Prevention Section 

: 0?157 



BILL RICHARDSON 
GOVERNOR 

August 11, 2003 

State of New Mexico 
ENVIR01VMENT 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 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Joni Arends, Waste Programs Director 
Concerned Citizens for Nuclear Safety 
107 Cienega 
Santa Fe, New Mexico 87501 

Dear Ms. Arends: 

Postage $ 

Certified Fee 

Cl Return Receipt Fee 
CJ (Endorsement Required) 
Cl t--~~ 

0 
Restricted Delivery Fee 

(Endorsement Required) 

Cl 
r=i Total Postage & Fees $ 
U1 '-'-~~ 

ru Sent To 
oni Arends, Progr< 

~ ~~~·<ccrt:Tze.iis· 

~ ~i~~~~g;~~--M:~-~f', 
P::-l I 0 1111 \800 J.'.lnuJry 2001 

Enclosed is a copy of the public notice pertaining to the proposed ground water discnarge perrn!t 
for Los Alamos National Laboratory's Radioactive Liquid Waste Treatment Facility. The public 
notice is being published by the New Mexico Environment Department in the Albuquerque 
Journal and the Los Alamos Monitor on approximately August 8, 2003. 

Any interested person may obtain further information from the Ground Water Pollution 
Prevention Section of the New Mexico Environment Department, telephone (505) 827-2900, and 
may submit written comments to the Ground Water Pollution Prevention Section, New Mexico 
Environment Department, P.O. Box 26110, Santa Fe, NM 87502. Prior to ruling on any 
proposed discharge permit or its modification, the New Mexico Environment Department will 
allow thirty (30) days after the dat(" d publication of thls notice to receive written comments, 
du.ring which a public hearing may be requested by any interested person. Requests for public 
hearing shall set forth the reasons why the hearing should be held. A hearing will be held if the 
NM Environment Department determines that there is significant public interest. 

You are being provided with a copy of this public notice because of correspondence received by 
you in response to the initial public notice for this facility, which was published in November, 
1996. Please provide written comment if you wish to request a public hearing at this time, or 
contact Curt Frischkorn of the Ground Water Pollution Prevention Section at (505) 827-0078 if 
you have any questions. 

Sincerely, 

~/~ 
Maura Hanning, Program 1<1anager 
Ground Water Pollution Prevention Section 

: i'Ji?1. ~A 
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::'/}~ft~~ffSTATE OF NEW MEXICO 
. ,,)f COUNTY OF LOS ALAMOS 

l 

AFFIDAVIT OF PUBLICATION RECEIVED 
AUG 2. 2 2003 

CHRIS DISSINGER, being duly sworn, declares that he is the PUBLISHER/ 
GENERAL MANAGER of the Los Alamos Monitor, a newspaper published and 
having a general fully paid circulation and second-class postal privilege in the 
County of Los Alamos, State of New Mexico. 

Affiant further states that this newspaper is duly qualifies to publish legal notices 
or advertisements within the meaning of Section 14-11 N.M.S.A., 1978 
Compilation and was so qualified at the time of all publications in reference 
hereto. 

Affiant further states that the publication, a copy of which hereto affixed, was 
published in said paper, in the regular and entire issue of each number of the 
paper, during the period and time of publication and that the notice was 

published 
either mscharqed to Mortandad 
Canyon or .held for further treat· -

on the newspaper proper and not in a supplement, for \ Consecutive weeks, 

the first publication being on the _L "c.ay of Q(l.&-< ,of , .9 C-0 3 
and the subsequent publications on---------------

ment _ Evaporator distillate and 
RO permeate with tritiu·m -con· 

- centrations exceedino 20 nCi/L 
are trucked to Technical Area 53 
for further treatment: Solids 
removed from the primary clari· 
tier and the TUf unit are concen· 

, trated and_ dewate_~ed prior to 
and --- -cr;=~~\lv----· 

'ti (Si~ature) " \ 

· disposal at _ Technical Area 54 
· (TA~54) •• 11!.h!l_(~l.!~at~ Jr~!ll . the 
. dewateri119 of solids is routed to 

the RLWTf influent tanks where 
' it reenters~: thi!~ treatment­
:Pro"ceSM;:~vaporator.~ -lioitoriis ~ 
•• a~e '~_bi!ile~ by .of!~sl!e)reat;' 
[ ment prior to disposal at TA-54;'.:: 
. The· depth t_o alluvia( ijroimd 
. water · below the - outfall iri 
. Mortandad Canyon is approxi· 

Subscribed and sworn before me this Jlday of Ll~....i0.,± 
20D3 

Notary Public 

My Commission Expires: tJ~-4 dui)l, 

OFFICIAL SEAL 

ROWENA PLONSKI 

NOTARY PUBLIC· NEW MEXICO 
NOl.rurt 8~0 ALEO Wffii SECREt OF 

My Commission Expires Cl 

Ions per day of industrial efflu- mately 1 foot. and has a total 
ent from the RLWTF. The facility - dissolved solids con-centration of 
is located approximately 1 mile • approximately 320 iniliigrams 
south of the Town of Los Alamos per liter. The deptli to -reqional 

NEW MEXICO ENVIRONMEHT at Technical Area 50, in Section _ qround water below the facility 
DEPARTMEHT 22, T19H, R6E, . Los Alamos ' is approximately 970 feef and 

County. Radioactive liquid waste has a total dissolved soiici~ c:~­
is conveyed to ~he RLWTF . v~a . centration of approximately 165 

Notice is hereby qiven that, pur· double encased pipe, ~here it is i _milliqrams per liter. ;._··71_', . -. ; · · 
suant to Hew Mexico water treated by the followmq batch ---~ .'---:;:::· -_.,,,-~-,7~~--· <>· 
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ally has been . suppiied by tne:;-dischifrged ( W( Mortandad • · Ground . Water . Pollution 
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STATE OF NEW MEXICO 
County of Bernalillo SS 

) 
oit-1143; TAOS RIDGE 'roWN: 
HOUS~, Mark H~ach, Owner, 
PiOPosfl• 10 ilOOw l!'d rnodify lhe 
thcha . ~ tor lht dlscha . 
<H 3 galkirii' cl! . ol aoo: I 

' tlfmtewatel; ,:'~ Is kicato" 
.' e<f ri ' roximal81Y 4 mies norttiWest"i 
ofT~s; Ki'ttii ' · lo ~.or '! 
Godo! l:IDid G' . ed Seo-

1 tion 24, T26N, CNlty. 
· Wastewater is treated iri' ·a .'4,000, 
gallon septic tank followed by two 
~lei lrickllng liters coupled with 

, Bill Tafoya, being duly sworn, declares and says that he is Classified ti 1000' ga\lot(reclicul~t\ori tank. 
prior. to disposal In a leachfield. The 

Advertising Manager of The Albuquerque Journal, and that this newspaper is roodi1icationistolncrllaselheper-
mitted discharge l'Olllll&.from 2,700 

duly qualified to publish legal notices or advertisements within the meaning of ~~'."'~r~~~da.!.~r4~"':t!'"~ 

Sectl-0 n 3, Chapter 167, S~ssion Laws of 1937, and that payment therefore has a1 a depih of approximately 160.tt 

I 
and has a' total dlsso!ved solids 

f h · h · h t coocentration ol approXll1lalely 187 
been made of assessed as court cost; that the notice, copy o w ic is ere 0 l i~~~~t",1~·} ;.~ .):;,~~ ~-.. 
attached, was published in said paper in the regular daily edition, for DP-1163, NORTH POllIT DAIRY, 

·, I Ed<l<i Sctiaap. C>wnef; proposes to 
l ti~s, the first publication being on the _:;__ day of __,...._. _______ modify and renew the discharge 

~--- OFqC' AL permltforthecischargeol180,000 

11~ , 2 and the s s quent consecutive publications on I ~'?' • gallonsperdayotwastewaterfrom 
A'. ) f~~-, El S\ a dairy. The facility IS localed 12 

NEWllEXICO , 2003. \ :i(ffft.'(":.;,fL\~ yn 0 milesnorthoJC\ovislnSections15. 
' • - . BROTHERS INC \ 21, 22, 27 and 28, T4N, R36E, 

ENVIRONllENTDEPARTllENT DP-988, BOYD . ~iOTARY P Cuny Counly. Wastewater gravity 
; DAIRY, Lee Boyd, Owner, propos- Tl'' 0 .. Nk:\ flows from the parlOr barn into the 

Notice is hereby given thai. 'pursu- es to renew and modify the d1sj A - r first clay·ll!led lagoon and is then 
ant to New Mexico Water Quafily charge permit for the discharge . o Ex p 1 r c 5 _.f=J pumped over a screen solids sepa-
Control Commiaslon Regulations, ' efore me, a Notary Public, in and 3,ooo gallons per day of dairy~ ratorandcollectsintheseccndctay· 
the folkrmg proposed grot.lld wa- wastewater from the _Boyd Brothers fined \aQoon. Wastewater Is then 
ter discharge permlt(s) have been \N.C. Dairy. The facility is located6 ~ land applied by center-pivot spril-
submitted for approval to the New alillo and State of New Mexico this miles ncrtheast from L0VV1gton "' klei Irrigation 10_ 1250 acres of irri-
Mexico Environment Department. Sections 34 and 35, T14S, R36E, tsti cipplanQ; "[ha. modification 
The inf9"0"1ion in this notice gen- of 2003_ . . . , l.Ba Coun!y. Dairy wastewater is ~s(st& Cl ~ng thli land ap-
erally has been supplied by the ap- OP-666, WESTERN STAR DAIRY, I collected 10 a sump and direct land plication area from 375 'to 1250 
plicant and may ·or may not have Todd Te...,, Ow!ter. proposes to applied by tanker truck to 640 acres acres. Ground water below the site 
been confimed by the NM Environ- DP-281, ROSWELL WASTEWA- ·renew and moorty the discharge ~I lingaled cropland. The modifica- is al a depth of approximately 380 
ment Department . TER TREATMENT PLANT, Art permit for the alScharge ot 20,000 · t1on ~n?1sts of mcreasmg tho land feet Bnd has a total dissolved solids 

T orraz, Water Sewer Manager, pro- gallons per day of .dairy wastewater apphcat1on area from 34_ to 640 coocentralion ol approximately 260 
DP-181, CONTINENTAL MINE, poses to modify the _di_scharge per- from the Western Siar Dairy. The acres of \mgated propland ncludmg miUigrarn5 per liter. The renewal 
NO. 1 MIU, NO. 2 MILL, MAIN mlt for the discharge of 4,500,000 facility is tOcaled 14 miles northweS1 Section 35, . T14S, R36E. Ground was previously noticed on October 
TAILING POND, MAGNETITE gallons per day of domestic waste. from Portales in Section 7, T01_S, water most likely lo _be aHecled 1~.:: , 2S, .290?...witlllZ~ ... llC[8S .? .. land. 
TAILING POND, SOuTH WASTE The facility ls .located east of R33E, Roo_sevell county. Dlllry .a ~~th of ~t'~~::i.,~~olids .-appficallonare;C _, ·· · .; .' 
ROCK DISPOSAL FACILITY, John Roswel in Sections 22, 23; 24, 25, e at end of mon ih. wastewater tS evaporated from ooe an as ~ o a

1 
• . 

1 
ly 

725 
•. ,,_ •. ,.. . · ·~ ·. ,., •. : ,,, 

Fenn, Vice-President, Phelps 26, 34, 35 and 36, T10S, R24E, clay-lined and one synthetically coocentraloo o
1
. approXJma e DP·1168, GOFF DAIRY LLC, Bust· 

Dodge New Mexico Operations, and Sections 29, 30, 31 ·al)d 32, lined lagoon, and may be land ap- mllhgrams per_ rter. :.. . er GoH, Owner, proposes to.renew 
proposes to renew Its discharge T1_0S, R25E, Chaves County. Do- / "' {O <, ""°)\ red 1 60 cres o1 inigated crop- the discharge permit f~ the dis· 
plan for the discharge_ of 12,000,000 · mestiC wastewater from the City o_f [BER <..-- O (7-() P 

1 0 
a · · · f Dfl.1132, LOS ALAMOS NATION- charge of 160,000 ""'!kins per day 

11 da of taifi st from th h two land. Ths modification. COOSiStS o AL LABORATORY RADIOAC· "" 
ga onsper Y 1ng uny I Roswen is.treated roug pn· decreasing the discharge from TIVE LIQUID WASTE TREAT- of dairy wastewater from the GoH 
two crushing I flolaoon mms and mary c\arifiers, two trickling filters, • ·. i.; 49 950 gallons per day to 20 000 Dairy llC. The facility is located 10 • 
10,000 gaDons per day of domestic ·R-l two intermediate clarifiers, two DP-435, PHELPS DODGE TY- gaTions per day and deCfaasin9 the MENT FACILITY (RLWTF), Ralph miles south from Lovington 11 Sec· I 
was1e to the Main Tailng Pond. The · secood-stage trickling filters and a RONE, INC., John A. Fenn, Vice- 1 d rcati~n area trom 170 Erickson, U.S. Department of Ener- lions 20 and 21, T17S, R37E, Lea 
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concerned citizens 
for nuclear safet 

107 Cienega St. 
Santa Fe, NM 87501 
(505) 986-1973 Tel. 
(505) 986-0997 Fax 
ccns@nuclearactive.org 
www.nuclearactive.org 

September 3, 2003 

Maura Hanning, Program Manager 
on Prevention Section 
nent Department 

P. 0. Box 26110 
Santa Fe, NM 87502-6110 

Re: Los Alamos National Laboratory 
Radioactive Liquid Waste Treatment Facility DP-1132 

Dear Maura, 

Concerned Citizens for Nuclear Safety (CCNS) received your 
August 11, 2003 letter regarding the proposed ground water 
discharge permit for the Los Alamos National Laboratory 
Radioactive Liquid Waste Treatment Facility, DP-1132. CCNS 
requests that a public hearing be held on the draft discharge 
permit. 

Should you have any comments or questions, please contact 
me. 

Sincerely, 

Joni Arends 
Executive Director 

:ID'li?1~~ 
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Curt Frischkorn 

From: 
Sent: 
To: 

Joni Arends [jarends@nuclearactive.org] 
Wednesday, September 03, 2003 6:26 PM 
Maura Hanning 

Cc: Curt Frischkorn (E-mail) 
Subject: RE: DP - 1132 - RLWTF proposed permit 

RLWTF.2_9=3=03. 
doc 

ATTOOOll.txt 

September 3, 2003 

Maura Hanning, Program Manager 
Ground Water Pollution Prevention Section 
New Mexico Environment Department 
P. 0. Box 26110 
Santa Fe, NM 87502-6110 

Re: Los Alamos National Laboratory 
Radioactive Liquid Waste Treatment Facility DP - 1132 

Dear Maura, 

Concerned Citizens for Nuclear Safety (CCNS) received your August _11, 
2003 letter regarding the proposed ground water discharge permit for 
the Los Alamos National Laboratory Radioactive Liquid Waste Treatment 
Facility, DP - 1132. CCNS requests that a public hearing be held on 
the draft discharge permit. 

Should you have any comments or questions, please contact me. 

Sincerely, 

Joni Arends 
Executive Director 

At 1:23 PM -0600 9/3/03, Maura Hanning wrote: 
>Hi Joni, I believe we did this particular public notice following our old 
>regulations because LANL had submitted the application prior to the 
>promulgation of the new public notice regulations . Therefore, the right to 
>a hearing is still tied to the date of publication of the public notice and 
>is not tied to the date of release of a draft permit. So if you want to 
>preserve your right to a hearing, I believe you need to request it at this 
>time. You may later withdraw your request for hearing based upon review of 
>the draft permit. So, if you really want to preserve your rights, I suggest 
>you request a hearing before the 30 day p~riod has ended. 
> 
>Maura Hanning, Manager 
>Ground Water Pollution Prevention Section 
>P.O. Box 26110 
>Santa Fe, NM 87502 
> (505) 827-2945 (phone), (505) 827-2965 (fax) 
>maura_hanning@nmenv.state.nm .us 
> 
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> 
>--- - -Original Message-----
>From: Joni Arends [mailto:jarends@nuclearactive.org] 
>Sent: Wednesday, September 03, 2003 12:58 PM 
>To: Maura Hanning@nmenv.state.nm.us 
>Subject: Fwd: DP - 1132 - RLWTF proposed permit 
> 
> 
>>Date: Wed, 3 Sep 2003 11:55:23 -0600 
>>To: maura hanning@nmenv.state.us.nm 
>>From: Joni Arends <jarends@nuclearactive.org> 
>>Subject: DP - 1132 - RLWTF proposed permit 
>>Cc: 
>>Bee: 
>>X-Attachments: :Joni:110583:RLWTF 9/3/03: 
>> 
>>Maura, 
>>Attached please find our letter regarding the above-referenced 
>>proposed permit. Please reply that you have received it. Thank you. 
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Sept. 6, 2003 

Maura Hamlln.g, Program Manager 
Ground Water Pollution Prevention Section 
New Mexico Environment Department 
P.O. Box 26110 
Santa Fe, NM 87502-6110 

Re: Los Alamos National Laboratory 

SEP 0 9 2uu:1 

Radioactive Liquid Waste Treatment Facility DP- 1132 

Dear Ms. Hamlln.g, 

Tewa Women United received a copy of the letter you addressed to Pi'ee Quiyo 
regarding the proposed ground water discharge permit for the Los Alamos National 
Laboratory Radioactive Ljquid Waste Treatment Facility, DP-1132. We, Tewa women 
living near and around the discharge area are requesting that a public hearing be held on 
the draft discharge permit. 

Please contact us, Tewa Women United at 747-3259 should you have any comments or 
questions. 

Sincerely, 

Co-Director 

Rt. 5 Box 298 Santa Fe, NM 87506 (505) 455-3964 Phone/ Fax 

:Oi?1h:A 
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BILL RICHARDSON 
GOVERNOR 

August 11, 2003 

Susan Diane 
P.O. Box 9855 

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) 827-2918 

Fax (505) 827-2965 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Santa Fe, New Mexico 87504 

Dear Ms. Diane: 

RON CURRY 
SECRETARY 

DERRITH WATCHMAN-MOORE 
DEPUTY SECRETARY 

Enclosed is a copy of the public notice pertaining to the proposed ground water discharge permit 
for Los Alamos National Laboratory's Radioactive Liquid Waste Treatment Facility. The public 
notice is being published by the New Mexico Environment Department in the Albuquerque 
Journal and the Los Alamos Monitor on approximately August 8, 2003. 

Any interested person may obtain further information from the Ground Water Pollution 
Prevention Section of the New Mexico Environment Department, telephone (505) 827-2900, and 
may submit written comments to the Ground Water Pollution Prevention Section, New Mexico 
Environment Department, P.O. Box 26110, Santa Fe, NM 87502. Prior to ruling on any 
proposed discharge permit or its modification, the New Mexico Environment Department will 
allow thirty (30) days after the date of publication of this notice to receive written comments, 
during which a public hearing may be requested by any interested person. Requests for public 
hearing shall set forth the reasons why the hearing should be held. A hearing will be held if the 
NM Environment Department determines that there is significant public interest. 

You are being provided with a copy of this public notice because of correspondence received by 
you in response to the initial public notice for this facility, which was published in November, 
1996. Please provide written comment if you wish to request a public hearing at this time, or 
contact Curt Frischkorn of the Ground Water Pollution Prevention Section at (505) 827-0078 if 
you have any questions. 

Sincerely, 

: i?i!?1 7~ 



Public Notice DP-1132 
Reviewer - Curt Frischkorn 

DP-1132, Los Alamos National Laboratory, Radioactive Liquid Waste Treatment Facility 
(RLWTF), Ralph Erickson, U.S. Department of Energy, Office of Los Alamos Site Operations 
Manager, proposes to continue the discharge of up to 41,770 gallons per day of industrial 
effluent from .the RLWTF. The facility is located approxjmately 1 mile south of the Town of 
Los Alamos at Technical Area 50, in Section 22, T19N, R6E, Los Alamos County. Radioactive 
liquid waste is conveyed to the RL WTF via double en_cased pipe, where it is treated by the 
following batch treatment process: raw and pretreated wastewater is collected in influent tanks 
prior to clarification. Clarified supernatant is then treated with a variety of filtration processes, 
followed by ion exchange. Effluent is either discharged to Mortandad Canyon, or receives 
further treatment by reverse osmosis (RO) prior to discharge. Reject from the RO unit receives 
further treatment via clarification followed by Electrodialysis Reversal (EDR). EDR product is 
routed to the RL WTF influent tanks where it reenters the treatment process, while EDR 
conc_entrate fl~1.vs to an evapar::i.tor. Eve.porator \'l.i..;;till::i.te is either discharged to Morta!ldad 
Canyon or held for further treatment. Evaporator distillate and RO permeate with tritium 
concentrations exceeding 20 nCi/L are trucked to Technical Area 53 for further treatment. 
Solids removed from the primary clarifier and the TUF unit are concentrated and dewatered prior 
to disposal at Technical Area 54 (TA-54), while filtrate from the dewatering of solids is routed to 
the RL WTF influent tanks where it reenters the treatment process. Evaporator bottoms are 
stabilized by off-site treatment prior to disposal at TA-54. 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. 

Ralph Erickson, Manager 
Office of Los Alamos Site Operations 
National Nuclear Security Administration 
U.S. Department of Energy 
528 35th Street 
Los Alamos, New Mexico 87544 

Beverly Ramsey, Director 
Risk Reduction and Environmental Stewardship Division 
Los Alamos National Laboratory 
P.O. Box 1663, MS-J591 
Los Alamos, New Mexico 87545 
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I Los Alamos National Laboratory/University of California 
Risk Reduction & Environmental Stewardship (RRES) 
Remediation Services (RS), MS M992 
Los Alamos, New Mexico 87545 

RAIS (505) 667-0808/FAX (505) 665-4747 

Date: 
Refer to: 

Mr. John Young, Corrective Action Project Leader 
Permits Management Program 
NMED - Hazardous Waste Bureau 
2905 Rodeo Park Drive East 
Building 1 
Santa Fe, NM 87505-6303 

National Nuclear Security Administration. 
Los Alamos Site Operations, MS A3 l 6 
Environmental Restoration Program 
Los Alamos, New Mexico 87544 
(505) 667-7203/FAX (505) 665-4504 

September 04, 2003 
ER2003-0566 

SEP 1 2 2003 

SUBJECT: STATUS OF MORTANDAD CANYON SEDIMENT INVESTIGATIONS 

Dear Mr. Young: 

Enclosed is a report entitled "Status of Mortandad Canyon Sediment Investigations" (LA-UR-03-
5997) which briefly summarizes sediment investigations conducted to date under the "Work Plan 
for Mortandad Canyon" (LA-UR-97-3291 ). Also, enclosed is an electronic file on CD that includes 
analytical data from all sediment samples collected by the Risk Reduction and Environmental 
Stewardship - Remediation Services Project in Mortandad Canyon and its tributaries, and maps 
showing sample locations. A more complete presentation and assessment of data will occur in a 
future Mortandad Canyon Investigation Report, which will also include data on surface water and 
groundwater. This submission of data and maps fulfills a request you made in a letter dated 
December 12, 2002, and the report satisfies a request you made later. 

This report and the accompanying electronic file contain data r_egarding radioactive 
materials, the management of which is regulated under the Atomic Energy Act and 
specifically excluded from regulation under the Resource Conservation and Recovery Act 
and the New Mexico Hazardous Waste Act. These data are provided to the New Mexico 
Environment Department for information purposes only. 

Please contact Steven Reneau at (505) 665-3151 if you have any questions. 

David Mcinroy, Dep 
Remediation Services 
Los Alamos National Laboratory 

Dav Gre ry, Project Manager 
Department of Energy 
Los Alamos Site Operations 

~ 
· "' Los Alamos An Equal Opportunity Employer/Operated by the University of California 
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Mr. John Young 
ER2003-0566 

DM/DG/SR/KR/dv 

-3- September 4, 2003 

SEP 1 2 2003 

Enclosures: Status of Mortandad Canyon Sediment Investigations (LA-UR-03-5997) 
CD with Electronic Data (To Mr. John Young) 
GISLab Map M200739, M200747, M200741, M200737, M200760 (To Mr. John 
Young) 

Cy:(w/enc) 
N. Quintana, RRES-RS, MS M992 
D. Gregory, LASO, MS A316 
J. Kieling, NMED-HW8 
V. Maranville, NMED-HW8 
J. Schoeppner, NMED-GWQ8 
S. Yanicak, NMED-08 
L. King, EPA Region 6 
RRES-RS File, MS M992 
IM-5, MS A150 
RPF MS M707 

Cy:(w/o enclosure) 
D. Mcinroy, RRES-RS, MS M992 
8. Ramsey, RRES-DO, MS J591 
S. Reneau, MS D462 
K. Rich, RRES.:RS, MS M992 
S. Martin, NMED-HW8 
C. Voorhees, NMED-08 

~ 
.· .; Los Alamos An Equal Opportunity Employer/Operated by the University of California .. 
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, 
STATUS OF MORTANDAD CANYON SEDlMENT INVESTIGATIONS 

Steven Reneau, Randy Ryti, Paul Drakos, and Terre Mercier 

August 26, 2003 

Los Alamos National Laboratory Report LA-UR-03-5997 

INTRODUCTION 

Investigations of potentially contaminated sediment deposits in Mortandad Canyon and its 
tributary canyons by the Los Alamos National Laboratory (LANL) Environmental Restoration 
(ER) Project (now the Risk Reduction and Environmental Stewardship-Remediation Services 
Project) Canyons team have been in progress since 1998. This work has been conducted 
following the "Work Plan for Mortandad Canyon" (the "work plan") (LANL 1997, 56835; 
LANL 1999, 62777), which was approved by the New Mexico Environment Department 
(NMED) in December 2002 (NMED 2002, 73830). Included in this work plan are investigations 

of potential contamination in sediment, surface water, and groundwater in Mortandad Canyon 
proper, as well as in Effluent Canyon, Ten Site Canyon, and an unnamed tributary canyon that 
heads in Technical Area (TA) 5 (hereafter referred to collectively as the "Mortandad Canyon 
reaches"). A short tributary to Ten Site Canyon, "Pratt Canyon", has been investigated separately 
as part of characterization activities at TA-35. This report summarizes analytical results from all 
sediment samples collected by the Canyons team to date in implementation of the work plan, as 
well as results from relevant sediment samples from the Mortandad Canyon reaches and from 
Pratt Canyon that were collected by other ER Project investigations in TA-5, TA-35, and TA-50. 
An accompanying electronic data file includes all analytical results from these samples. 

This report and the electronic file contain data regarding radioactive materials, the management 
of which is regulated by the Department of Energy under the Atomic Energy Act. The 
radioactive materials are specifically excluded from regulation under the Resource Conservation 

Recovery Act and the Hazardous Waste Act. These data are provided to the NMED for 
informational purposes only. 

FIELD INVESTIGATIONS 

Field investigations that include detailed geomorphic mapping, associated geomorphic 
characterization, and sediment sampling have been conducted in all reaches specified in the work 

LA-UR-03-5997 1 August 26, 2003 
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plan except reach M-7. In some of these reaches, two rounds of sampling have been conducted. 
Table 1 presents a summary of sediment sampling in Mortandad Canyon and tributary canyons, 
including the years in which samples were collected in each reach or subreach, and the number 
of samples collected for each analytical suite. The term "subreach" is used for subdivisions of or 
additions to the reaches discussed in the work plan ; these subdivisions were made to facilitate 
more detailed evaluation of possible contributions from different potential release sites (PRSs) in 
the watershed. Table 1 includes samples collected by the Canyons team and also as part of other 
ER Project investigations. Sample locations are shown on the geomorphic maps listed in Table 2. 
Table 2 also includes a watershed map that shows the locations of all reaches. 

Reach M-7 has not been investigated because it is a contingency reach only planned for 
investigation if results from upstream reaches indicated transport of contaminated sediments at 
least as far as reach M-6 or down Cafiada del Buey into lower Mortandad Canyon (LANL 1997, 
56835, p. 7-26). Results from reach CDB-4 in Cafiada del Buey, immediately upstream from the 
LANL boundary (Drakos et al. 2000, 68739), and from reach M-6 (discussed below), do not 
indicate the presence of analytes at levels above background, and therefore no investigation is 
planned for reach M-7. 

As part of the geomorphic characterization, field gross gamma radiation data were obtained from 
walkover surveys and from fixed-point measurements in a series of vertical profiles in selected 
reaches. Gamma radiation was targeted because cesium-137 (Cs-137) is a primary contaminant 
released from the TA-50 Radioactive Liquid Waste Treatment Facility (RLWTF) outfall and is a 
high-energy gamma emitter that is easily detected with field instruments. In addition, Cs-137 is 
expected to be collocated with other particle-bound contaminants released from the RL WTF. 
Walkover surveys were conducted in the entirety of reaches M-3 and M-4, and in parts of M-5 
and TS-3, in 1999 and 2000. Other areas were not surveyed with this method either because 
concentrations of Cs-137 are too low to make screening data useful, or because the reaches are 
too brushy and/or rocky to allow efficient application of walkover surveys (e.g., E-1 and M-2). 
Characterization in reaches E-1, M-2, M-3, and M-4 included fixed-point measurements because 
Cs-137 concentrations in these reaches are high enough to make this a useful field technique. 
Some fixed-point beta-gamma radiation measurements were also made in reach TS-2 because 
these data had proved useful upstream in Pratt Canyon, but Sr-90 levels in TS-2 were found to be 
too low to make field radiation surveys useful there. 
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Summary of ER Project Sediment Sampling In Mortandad Canyon 
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Table 1 (continued) 
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Su breach (km)* Source Sampling (,!) 

Pratt Canyon 0.18 Other 1994, 1997, 1998 12 12 33 33 

TS-1 Central 0.59 Canyons 1999 4 4 4 4 

Other 1993 59 59 59 59 

TS-1 East Canyons 1999 4 4 4 4 

TS-1 West Other 1993 66 66 66 66 

TS-2 Central 0.51 Canyons 1999 4 4 4 4 

Other 1995 1 1 

TS-2 East Canyons 1999 4 4 4 4 

Other 1995 6 6 

TS-2 West Canyons 1999 4 4 4 4 

TS-3 0.30 Canyons 2001 10 10 10 10 10 

Note: Blank cells indicate no sample results for that analyte suite in that reach. 

* Length refers to area mapped and characterized, and may include multiple subreaches. 
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Status of Mortandad C ; on Sediment Investigations 

Table 2 
Mortandad Canyon Geomorphic Maps 

Reach GISLabMap# 

Watershed map, showing locations of all reaches m200739 

M-1, E-1 m200747 

M-2, TS-1, TS-2, Pratt Cyn m200741 

M-3, M-4, TS-3, MCW-1 m200737 

M-5, M-6, MCW-2 m200760 

MODIFICATIONS TO WORK PLAN 

During implementation of this work, several modifications have been made to the analytical 

suites and the investigation approach presented in the work plan. These modifications were in 
part discussed with NMED during preparatory stages for individual sampling events, and have in 

part been incorporated into subsequent work plans submitted to the NMED for other canyons as 

the Canyons investigation approach has evolved. Although not specified in the work plan, 

analytical data have been obtained in select reaches for high explosives (HE), isotopic thorium, 

perchlorate and other anions, and volatile organic compounds (VOCs) because these were judged 

to be potential data gaps based on process knowledge and/or previous data. In 1998 a reach "M-1 
West" was added and investigated upstream of reach M-1 as shown in the work plan. M-1 West 

is located at the head of the canyon just east of Diamond Drive, and was investigated to better 
determine contaminant levels that would be associated with releases from TA-3. In 2001, a reach 
"M-2 East" was investigated downstream of reach M-2 as shown in the work plan. M-2 East is 

located downstream of the easternmost PRS at TA-35, and was investigated to better determine 

if TA-35 PRSs have had a measurable impact on sediments in Mortandad Canyon. Investigation 

of M-2 East was partially in support of planned ER Project work at TA-35 under the "Sampling 
and Analysis Plan for the Middle Mortandad/Ten Site Aggregate" (LANL 2002, 73092). Other 

objectives of the M-2 East investigation were to obtain additional data on contaminants released 

from TA-50, and to reduce the length of the non-sampled area between Effluent Canyon and 
reach M-3. An additional modification is that several reaches are shorter than the estimated 

minimum reach length of 0.5 km presented in the work plan (E-1, M-1, M-6, MCW-1 , TS-3). 

Most of these reaches are shorter than 0.5 km because contaminants were expected to be present 

at low levels or to be absent (M-1 , M-6, MCW-1 , TS-3), and it was judged that shorter reaches 

would be adequate to obtain sufficient characterization data in the first phase of sampling. The 
exception, E-1, includes the entirety of the canyon between the T A-50 RL WTF outfall and 

Mortandad Canyon (0.2 km), and a short part of the upstream canyon with lower contaminant 

levels. 
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Status of Mortandad Canyon Sediment Investigations ' 

NATURE AND SOURCES OF CONTAMINANTS 

Inorganic, organic, and radionuclide analytes have been identified as chemicals of potential 
concern (COPCs) in the Mortandad Canyon reaches based on detected or non-detected analytical 
results that exceed sediment background values (BVs) for inorganic chemicals, or based on 
detected results for radionuclides and organic chemicals. The sediment BVs are presented in Ryti 
et al. (1998, 59730) and McDonald et al. (2003, 76084). Tables 3 through 5 present maximum 
concentrations in each reach for all COPCs in Mortandad Canyon sediment samples. Maximum 
concentrations are shown for the purpose of identifying COPCs and indicating general spatial 
trends in concentrations. For purposes of assessing risk, more representative concentrations can 

be used. 

Table 3 presents the maximum values for either detected or non-detected inorganic analytes, and 
Tables 4 and 5 present maximum detected sample results for organic and radionuclide analytes, 
respectively. Highlighted values in these tables are concentrations or detection limits greater than 
BVs for inorganic and radionuclide analytes that have BVs, or detected values for analytes 
without BVs. These highlighted values indicate analytes that are considered a COPC in that 
reach. Separate columns are included for sample locations that have been removed either in an 
interim action (LANL 1997, 55834) or during maintenance of the sediment traps (WGII 2000, 
70735). No HE analytes are shown in these tables because none were detected. Several organic 
analytes were eliminated as COPCs because they were not detected or were detected in less than 
5% of the sample results in a sub-watershed; elimination of organic analytes that were detected 
less than 5% of the time follows the screening processes developed for Los Alamos and Pueblo 
Canyons in discussions with the NMED (Katzman 2002, 73667), and is also consistent with risk 
assessment guidance from the Environmental Protection Agency (EPA 1989, 08021) and NMED 
(NMED 2000, 70107). As used in this assessment, sub-watersheds consist of (1) upper reaches 
of Mortandad Canyon (M-1 through M-4) and Effluent Canyon (E-1); (2) lower Mortandad 
Canyon (M-5 and M-6); (3) Ten Site Canyon (TS-1 through TS-3) and Pratt Canyon; and (4) the 
unnamed tributary canyon that heads in TA-5 (MCW-1 and MCW-2). Some analytes (e.g., 
antimony) are identified as COPCs based on detection limits exceeding BVs in some samples. 
Other analytes retained as COPCs (e.g., Th-230) have only a single sample result reported to be 
greater than the BV. 

LA-UR-03-5997 6 August 26, 2003 

: Oi?:1AOi 



1g 
I\) 
I~ 

t» 
I~· 

s: 
I 

~ 
8 
~ 
'l 

-..J 

::i::.. 
:;:: 

Ot) 
:;:: 

"" ...... 
N 

·°' 
N 
a 
@ 

Analyte 
Name 

] 
:I ~ 
0 :I 
""' -bJ) co;s 

~> 
= = 

Aluminum 115400 

Antimony I 0.83 

Arsenic 13.98 

Barium 1127 

Beryllium 11.31 

Boron 14.1 

Bromide I n/a 

Cadmium 0.4 

Calcium 4420 

Chloride 17.1 

Chromium 10.5 

Cobalt 4.73 

Copper I 11.2 

Cyanide (Total) I 0.82 

Fluoride I n/a 

Iron I 13800 

Lead 119.7 

Lithium I n/a 

Magnesium I 2370 
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Maximum Values for Inorganic COPCs in Mortandad Canyon Sediment Samples 
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Table 3 (continued) 
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Table 4 
Maximum Values for Organic COPCs in Mortandad Canyon Sediment Samples 
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Table 5 
Maximum Values for Radionuclide COPCs In Mortandad Canyon Sediment Samples 
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Table 5 (continued) 

Analyte Name 
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. r, ... Status of Mortandad C ,jon Sediment Investigations 

Inorganic COPCs apparently have a variety of sources in the watershed, including the upstream 
parts of Mortandad Canyon (TA-3 and TA-48), Effluent Canyon upstream and downstream of 
the TA-50 RLWTF outfall, the upper part of Ten Site Canyon (TA-35 and/or TA-50), and Pratt 
Canyon. Table 3 shows that maximum concentrations for different inorganic COPCs are found in 
a variety of reaches, supporting the interpretation that there are a variety of sources. 

Organic COPCs also apparently have a variety of sources in the watershed. Maximum results for 
polychlorinated biphenyls (PCBs) and polycyclic aromatic hydrocarbons (PAHs) occur in Ten 
Site Canyon and Pratt Canyon (Table 4), indicating sources at TA-35 and/or TA-50. Among the 
organic chemicals detected in more than 5% of the sample results and retained as COPCs were 
acetone, toluene, and bis(2-ethylhexyl)phthalate, which are all considered to be common 
analytical laboratory contaminants by the EPA. These organic chemicals could therefore be due 
to field or analytical laboratory contamination and may not primarily represent releases from 
LANLPRSs. 

The most important source for radionuclide COPCs in the Mortandad Canyon watershed is the 
T A-50 RL WTF outfall (located in Effluent Canyon), and maximum concentrations for most 
radionuclide COPCs occur in reach E-1 East or downstream in reach M-2 (Table 5). Secondary 
sources include discharges from TA-35 into Pratt Canyon and from TA-50 into the head of Ten 
Site Canyon. 

EXTENT OF CONTAMINANTS 

In each reach, the potential lateral extent of contaminants distributed by floods is the extent of 
the "c" (post-1942 channel) and "f' (post-1942 floodplain) units on the geomorphic maps. The 
area occupied by these geomorphic units varies from 1 to 90 m in width, being least in parts of 
steep rocky reaches such as E-1 East and TS-2 East, and greatest in reaches M-3 and M-4. The 
estimated vertical extent of contaminants contained within post-1942 sediment deposits ranges 
from less than 5 cm to at least 1.5 m deep, representing the thickness of sediment deposited by 
floods since initial releases. Contaminants are expected to extend deeper into older sediments in 
some areas associated with the infiltration of effluent and storm water and with alluvial 
groundwater flow. However, the extent of subsurface contaminants is less well known than the 
lateral extent of contaminants that have been dispersed by floods. Collection of additional data to 
address the subsurface extent of contaminantsis planned as part of the Mortandad Canyon 
groundwater work plan addendum (in preparation). 

Available data suggest that the downstream extent of contaminants in Mortandad Canyon that 
were released from LANL sites and carried by floods may be somewhere between reaches M-4 

and M-5, although there is some uncertainty here (as discussed below). From the perspective of 
potential human health exposure pathways, the most significant contaminant released into the 
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watershed prior to the first discharges from the TA-50 RLWTF in 1963 is strontium-90 (Sr-90), 
released from TA-35 into Pratt Canyon. Sr-90 has been detected at levels above the sediment BV 
(1.04 pCi/g) in M-4 and in upstream reaches, but not in M-5 or M-6. From a human health 
perspective, the most significant contaminant released from the TA-50 RLWTF that is associated 
with sediment is Cs-137. In sampling by the Canyons team, Cs-137 has also been detected in 
multiple samples at levels above the sediment BV (0.9 pCi/g) in M-4 and in upstream reaches, 
but only slightly higher than the BV in one sample in M-5 (0.93 pCi/g) and in no samples in M-
6. In contrast, the Environmental Surveillance Program (ESP) reported Cs-137 above the BV in 
M-5 in 1997 and 2001 (2.58 and 3.16 pCi/g at station A-6; ESP 1998, 59904, p. 168; ESP 2002, 
73806, p. 303), although below the BV in other years. We plan to resample station A-6 to see if 
these results can be confirmed and to help constrain the downstream extent of contamination. 

Additional analytes have been detected at levels above BVs in either M-5 or M-6, but the spatial 
distributions of most of these do not indicate significant releases from any LANL PRS (e.g., no 
pattern of decreasing concentrations downstream, as seen for Cs-137, Sr-90, and other 
contaminants). Exceptions are plutonium-238 (Pu-238) and plutonium-239,240 (Pu-239,240), 
which are detected at low levels above BVs in M-5 but not in M-6, suggesting that for these 
analytes the downstream extent of flood-borne contaminants may be between M-5 and M-6. 
However, understanding the source of plutonium isotopes is complicated by the inference from 
regional soil data that plutonium may also be dispersed at levels above BVs by local stack 
emissions and/or by fugitive dust (Fresquez et al. 1998, 76063), and the results in M-5 may or 

may not record past flood transport. 

Only three analytes have been retained as COPCs in reach M-6, and none of these can be clearly 
traced to LANL sources. These include two inorganic analytes, cadmium and selenium, which 
are retained only because detection limits for some samples exceed the BV. The third COPC, 
bis(2-ethylhexyl)phthalate, is considered by the EPA to be a common analytical laboratory 
contaminant, as discussed above, and the detected value in M-6 is not considered to represent 
releases from LANL. 

TRANSPORT OF CONTAMINANTS 

The analytical data have been combined with geomorphic characterization data to develop 
preliminary contaminant inventories in the different reaches for key radionuclides, and to 
develop preliminary trends in contaminant concentrations in sediment deposits as a function of 
time of deposition. This information on contaminant inventories and concentrations is being used 
to refine the conceptual model of contaminant transport in the Mortandad Canyon watershed. 
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Figure 1 shows the preliminary estimate of the Cs-137 inventory between the T A-50 RL WTF 
outfall and reach M-6. Figure la shows the inventory by reach, normalized to units of mCi/km, 
and Figure lb shows cumulative inventory, in units of mCi, that extrapolates between sampled 
reaches. Of the 1.5 Ci of Cs-137 estimated to be present in Effluent and Mortandad Canyons, 
about 50% is within the eastern 0.6 km of reach M-3 . This is the area where Mortandad Canyon 

widens abruptly and floodwaters have historically spread across the valley bottom, causing 
sediments and associated contaminants to be deposited. This deposition is upstream from the 
sediment traps, supporting the interpretation that this part of Mortandad Canyon was a natural 
deposition area before construction of the sediment traps. These data revise the initial conceptual 
model in the work plan (LANL 1997, 56835; p. 7-21) that reach M-4 may contain the highest 
inventory of contaminants in the watershed. 

The age of specific sediment deposits in reach M-4 with the highest concentrations of key 
radionuclides can be estimated based on their relation to sediment traps constructed in this reach, 
and to trees that have been dated by dendrochronology (tree-ring dating). The first sediment traps 
were excavated in 1976 and had filled in by 1983 (LANL 1997, 56835; p. 2-8). Unique isotope 
ratio signatures in these deposits, reflecting the variable release history of different radionuclides 
from the TA-50 RLWTF, have been used to estimate ages of sampled sediment deposits in 
upstream reaches (isotope ratios in the effluent at any point in time varied with both the nature of 
contemporary research at LANL and on the treatment process at the RL WTF). For example, 
sediment with the lowest ratios of Pu-239,240 to Pu-238 (0.4-0.7) and americium-241 (Am-241) 
to Pu-238 (0.3-0.5) are present in the lower layers of the early sediment traps and in slightly 
older sediment deposited just downstream before the traps were created. These sediment deposits 
also have the highest concentrations of Cs-137 and Pu-238 in reach M-4, indicating that the 
highest levels of these radionuclides occurred in sediment deposited ca. 1976. Effluent records 
from the RLWTF show that the peak releases of Pu-238 were in 1974-1975 (LANL 1997, 56835; 
p. 2-20, 2-21), in turn indicating that within a few years floods had transported these constituents 
downstream to reach M-4. The peak release of Cs-137 is less well constrained by discharge 
records, but the correspondence of Cs-137 and Pu-238 peaks in sediment deposits suggests that 
Cs-137 also had maximum releases ca. 1974-1975. 

Somewhat different histories are seen for Am-241 and Pu-239,240. In reach M-4, the highest 
levels of these analytes occur in slightly younger sediments in the early sediment traps, after 
1976 but no later than 1983. These sediments have the lowest ratios of Cs-137 to Am-241 
(0.6-0.9) and Pu-239,240 to Am-241 (0.5-0.6). Effluent records from the RLWTF indicate that 
the peak releases for Am-241 and Pu-239,240 were in 1981-1983 (LANL 1997, 56835; p. 2-20, 
2-21), also providing evidence that floods rapidly transported these constituents downstream to 
M-4. Younger sediment deposits (post-1983) have lower concentrations of these key 

radionuclides, reflecting reduced releases from the RL WTF. Barring an increase in releases from 
the RLWTF, concentrations in sediments carried by floods should stay well below the peak 
levels that occurred ca. 1976-1983. 
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Status of Mortandad Canyon Sediment Investigations 
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Figure 1. Preliminary estimate of Cs-137 inventory in Mortandad Canyon: (a) 
normalized inventory and (b) cumulative inventory 
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REMAINING MORTANDAD CANYON ACTIVITIES 

A series of tasks are required in Mortandad Canyon to complete the investigations presented in 
the work plan. These include collecting additional sediment samples to address uncertainties in 
the nature, extent, and concentration of CO PCs; collecting surface water and groundwater 

samples; and potentially developing and implementing a biological investigation. Additional 
sampling of sediment in the Mortandad Canyon reaches is planned for Fall 2003, and may be 
followed by additional sampling in 2004 if data needs remain. Data needs for groundwater and 
surf ace water are being addressed in a separate groundwater work plan addendum (in 
preparation). Assessment of the potential need for a biological investigation is planned for Fall 
2003, with implementation in 2004 if a biological investigation is deemed necessary. In addition 
to sampling associated with implementation of the Mortandad Canyon Work Plan, sampling 
planned at TA-35 as part of the NMED-approved Sampling and Analysis Plan for the Middle 
Mortandad!fen Site Aggregate (LANL 2002, 73092), including in Pratt Canyon, will also 
contribute to understanding contamination in Mortandad Canyon. 
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Radioactive Liquid Waste Treatment Facility at LANL 
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Wastewater Treatment and Reuse at LANL 

Pete Worland, RLWTF Process Engineer 

History of Radioactive Liquid Waste Management at LANL 
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TA-50 RLW Treatment Facility 

Startup in 
1963 

Additions in 
1966,1984 
and 1999 
55,000 sq. ft. 

--~A I -------------------· o LOsA amos 

Radioactive Liquid Waste Collection System . 

11,000 cubic 
meters/year (2002) 

Double contained 
pipeline 

1,600 sinks, sumps, and 
tank pump down 
locations 

.1 RCI Cll01CellsF1cii!yl 

I RClfC!iemiruvl..all&l 

I RCl (l)iao!vi"'l>bl 

~ .. r~ 

)ll'C<'ipitll -. r---...--~·J!TA-so..J(ltm60) 101u:i .. c 

' ' '1-----------------
..... _!:::io 

JL6.l05(ln11~111he1h1y}..------: 

~· 
~~a:~!E---TA-.,-o.J(llm116 

.......... 
cu,.. P\lfllp . 

TruokTl'l<lfPOl'I -----

/!/?; 
------------------ " LosAlamos 
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RLWTF Discharges (1963 - 2002) 

~ 5.0E+07 

a 
~ 4.0E+07 +--+------" ... ff-.._--<l~--------------l 
= 
~ 
i5 3.0E+07 -t--t-------------1:~-.-----------; ... 

· ~ 
i2 2.0E+07 +----------------'~P..__-f_.,,..--~ 

O.OE+OO +-..--+.... __ ,_,__...,_,>--.--_...,_,>--.--~...-+--...-+--.-+--.-+-~---< 

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 

---------------·~sAlamos 

RLWTF Flow Schematic (CY 2002 basis) 
Radioactive Liquid Waste Collcctioo System (RLW~S) 

"Industrial" Was1cwatcr 2,000 m3 

TA-SS 

"Acid" I 
Wastewater : 

4(}m l I 

1 "Caustic" 
: Wastewater 
1 l0m3 

' ' 

NaOH 8 Rm60EfDucot 63 m
1 

1Sm
3 

Room60 ----- - - 1 
. : 

' ' 

' 
Rm60 ' 

· Ccmcn1ed : 
. Waste 
(lRU) 
4m' 

Bear Creek 
Evaporator 

TN 

' 
Evaporato~ 
Disti llate 1 

:32m1 

Evap:)r.ttor l.l.W 
Ccmcn1ed Waste 

Annual 
Influent 
12,000ml 

TA-50 
RLWTF 

RLWTI' 
Effluent 
10,500 ml 

NPDES 
Outfall 

U..W Sludge 52 m3 

/ pl 
------------------ .; LosAlamos 
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.. 
) 

Schematic of 
RLWTF 

Treatment 
Process 

r.ll>diedit~ "'"" ~-~-~ 

' :· 
· ' 

Cen1rifuaal 
Ultnfilter (CUF) 

podue11au.n-11u1c.l 
~uad(ibct' 

"' 
Eleetrodir.lysi1 
RevtlSlil (EDR) 

EDR~ 

Evaporalor 

_1:=:--

-~ Osmosis (RO) 

~---· ~~I 

.......,,..._ 
~ ----

RLWTF Process Flow Diagram 

LANL R•ili••1t:tiw Lif"iJ Wu1ir TN•tllln.t F•ci liry (TA..jO} 
Prw:enSclol!t•"•tie(uof0910JIOJ) 

NJ!?A 
..... ~Alamos 

NPOES 
Outfall 

,,,,/J"""J 
----------------- ,; LosAlamos 
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Computer Control/ SCADA 

• RS View operation I 
control system 

• Remote monitoring and 
control 

• Several hundred 
instruments at RLWTF, 
RLWCS and remote 
facilities 

Coagulation-Flocculation-Sedimentation 

• Ferric sulfate, lime, NaOH, 
polymer additions 

• 95% removal of gross alpha 

• Sludge dewatered by a rotary 
vacuum filter 

;A 
---------------- it LosAlamos 
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Particle Size Removal Capability of Membrane 
Filtration Technologies 

Dissolved Contaminants Suspended Contaminants 

> 0.01 ~ 

<0.01 ~ 
Colloids Particulate 

0.01 - 1 µm > 1 I'm 

< 0.00 1 I'm 0.001 - 0.01 l'n 0.01 - 0.l I'm 0.1 - l l'm Fmc •I Coarse 
1-10 µ,. > 10 flm 

M!CROFILTRATION 

ULTRAFILTRATION 

NANOFILTRATION 

REVERSE OSMOSIS 

David H. Paul, 2002, .QQE..lsli!, AINWA, V.26, No.5 

--- -----------"'"teisAlamos 

Tubular Ultrafilter (TUF) 

Processing rate 65 gpm 

Feed: clarifier I sand 
filter effluent 

350 membranes (each 
tube is 10 feet long and 
1 inch in diameter) 

Pore size: 0.008 
micron 

Function: fine 
particulate re.moval 

/ /]; I ------ ------------- ,; Los A amos 
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Perchlorate Removal by Ion Exchange (IX) 

• Sybron SR-7: a 
perchlorate specific 
IX resin 

• All RLWTF effluent is 
treated by this resin 
to remove 
perchlorate to less 
than 4 ppb 

-~Al ----------------- o i..vS amos 

Reverse Osmosis (RO) 

Processing rate: 70 gpm 

• Feed: tubular ultrafilter 
permeate 

• 2 stage (2:1 array) 

• 90% water recovery 

• · Batch operation 

• Silica management 

• Removes dissolved 
contaminants 

A l.T~~ 
rn~ 

,,,,A 
----------------- .; LosAlamos 
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Centrifugal Ultrafilter (CUF) 

• Processing rate: 2 gpm 
• Feed: tubular ultrafilter 

concentrate 

• . 25 membrane plates 
spinning at 1 ,300 rpm 

• Average pore size: 0.1 
micron 

• Removes particulates 
and organics 

---------------~Alamos 

Electrodialysis Reversal (EDR) 

• Concentrates ions 
by direct electric 
current 

• Purpose: volume 
reduces RO 
concentrate 

/ f?L/ Al ----------------- .. os amos 
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Volume Reduction Evaporator 

Processing rate: 7 gpm 

Feed: EDR concentrate 

"Bottoms" to offsite 
location for evaporation 
to dryness 

Distillate to NPDES 
outfall 

USEPA Discharge Limits for RLWTF Effluent 

NPDES P•nmctcrs MoathlyA¥cngc 
C.;RILl 

D•ilyMin: 
C.;RIL) 

Flow Rcpon Rcpon 

pH 6-9su 6-9 SU 

Chemical Oxygco Demand '" l2S 

Total Suspended Solids JO " TotaICad.mlum o.os o.os 
Total Chromium l.]4 2.68 

Total Copper IJ93 IJ93 
Total Iron 

Total Lead 0.423 0.514 
Tota!Mcn:ury 0.00077 0.00077 
Total Zinc 4.37 8.75 

Total Toxic Organics 1.0 1.0 

TotalAm:Wc 0368 0368 

Total Aluminum s.o s.o 
Total Boron s.o S.O 

Total Cobalt 1.0 1.0 

To1a1Seleni.um o.oos 0.005 

Total Vanadium 0.1 0.1 

Radium 226 + Radium 228 30pCi/L 30pCi/L 

Tri1ium (when accclcn!llor produced) 20,000 pCilL 20,000 pCi/L 

TotaJNK:kcl Ropon Report 
Perchlorate Ropon R<pon 
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NMED Discharge Limits for RLWTF Effluent 

NMED Parameters Per Discharge 
(mg/L) 

Fluoride 1.6 

Nitrate-nitrogen 10.0 

Total Dissolved Solids 1,000 

Radiation Protection of the Public and the 
Environment (DOE Order 5400.5) 

Order 5400.5 was issued in 1990 to ensure that 
no person would receive greater than 100 mrem 
of effective dose equivalent by drinking 730 liters 
(2 liters/day) of water in a one year period . Each 
radionuclide has an activity in 730 liters of water 
that would equal a 100 mrem dose per year. 
This concentration is known as the "Derived 
Concentration Guideline" (DCG) for that 
particular radionuclide. For example, the DCG 
value for Plutonium-239 is 30 pCi/L. 

DCG 

When more than one rad ionuclide is present in 
the water, a technique known as the "Sum of the 
Ratios" is used to ensure that the 100 mrem 
dose limit is not exceeded . The ratio of each 
nuclide's concentration to its DCG value is 
calculated . As long as the "Sum of the Ratios" 
is less than 1.0, the effective dose equivalent will 
be less than 100 mrem per year. (see example 
to the right) 

m-241 
Cs-137 
H-3 
Rb-83 
Pu-238 
Pu-239 

r-89 
r-90 

U-234 
U-235 
Mn-54 
U-238 

pCi/L 
4 

170 
7100 
NDA 

4 
4 
14 
20 
4.1 

0.25 
NDA 
9.4 

uCi/ml pCi/L 
3.00E-Ol 30 
3.00E-01 3000 

.OOE-0 2000000 

.OOE-O: 20000 

.OOE-01 40 

.OOE-01 30 
l2.00E-O: 20000 
1.00E-01 1000 

.OOE-01 500 
5.00E-0 600 
>.OOE-0: 50000 
6.00E-OJ 600 

Sum" 

Ratios 
0.13 
0.06 
0.00 
0.00 
0.10 
0.13 
0.00 
0.02 
0.01 
0.00 
0.00 
0.02 

__Q:£_ 

/A I ------------------- • LosAamos 
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) 

Reduction in Nitrate-Nitrogen Discharged 

Nitrate-Nitrogen in RLWTF Effluent January 1999 through July 2003 

~ 70 

.§, 60 -t--+---t---+----tC----+---+----+---+----+---+-----+---+-1 
fi lnitiAtcNitrate 
00 Moratorium 

g 50 l"'/99 1 40 -+---+---+---+-----+--t---+----+---+----+----+---+---+------+1---< 

Z 30 +--+.-+---f--<i-+---''+--- P~ E!Dhxnt Tonk -1--"+-l'---<:-t---+---+---+---+---i 
Monthly I Monthly Composite 

20 -t---t<-~Compo __ .. _~~-T--+---+---+----+--,1-+---+---+----+----+--< 
~ ~ r 

IO +---1-+-----+---+--~+-----..~--+---+-----+---+---+---+---+-< 

l~'~' :::::: ,.__,.~~3ai~~~~tf ......... ~~·-1~·~'~,1l::::~~~L---l-~~...__lJ 
0 

"-,.- • "l'I •i ...... • \.. A 
111/99 5/31199 10128199 3/26/00 8/23/00 1120/01 6119/01 1111 6101 4/15J02 9/12/02 219103 719/03 

____ ____________ ,,,;~Alamos 

Perchlorate Reduction in RLWTF Effluent 

Perchlorate in RL WTF Influent and Effluent from May 200 I - August 2003 
Analysis of Flow Weighted Weekly Composite Samples 

1,800 -----·-·-······-····--······--··--------··-··--··-·-· ···-··--······--····----··--·-···-····· 

1,600 +-----t ~Perchlorate in RLWTF Influent f----..,...------t---------i 

- '° - Pcrcb.loratc in RL WTF Effiucnt 

:g: 1,400 
.s 
" 0 

·~ 
h 

" " " " 0 
u 
B e 
0 
:2 
~ 

" 0.. 

1,200 

1,000 

800 

600 

400 

Bcpn o~tion of ion exchange 
+-------columns for pcrchlofl.IC removal from 

RLWTF cffiucnt on Mut:h 26, 2002 

•0• 
o+--o_o:__,.:____~-~~~~__:=:c;m,,=x=x>!ln=x=x=xll:l<!mo~oxilb.mCl!ler..J!!Hi,!!1!:1!'.,,,,J 
4/19/01 7/3/01 9/16/01 11/30/01 2/l)I02 4129A'.12 1/IJ/{12 9f2Ml2 12110/02 2123/03 519/03 7123'°3 

/A I -------------- ----- " LosAamos 
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Tritium Reduction in RLWTF Effluent 
Tritium in Final Monthly Composite Samples (l/99 - 7/03) 

200 

180 

160 

140 

~ 
120 

u 
100 5 

"' ± 80 

60 

40 

o+-~~~--'~.:_:_~~--=~~,._~~~~--'=-~~-.:::~~~--' 

1120/1999 7/19/1 999 111512000 7/1312000 1/912001 7181200 1 1/412002 71312002 1213012002 612812003 

-------------"'~Alamos 

Reduction in Radioactive Material Discharged to the 
Environment 

20 

~ 

0 
0 

~ 
" -E 

0 

"' 0 
Cl 

·= 
1l 10 

c 
'ii :::. 
;g 

~ 
~ 
0 

E = "' 

Dec-98 

Monthly and 12 Month Running Average ofRLWTF Effiuent from December 1998 
through June 2003 (55 months) Analysis of Flow Weighted Monthly Composite 

Samples 

0 

0 

Jun-99 

-+-Sum of Ratios in ~fontbly Composite Effluent Samples 

O Flow Weighted 12 MontbRunningAverageofSumof 
Ratios in Monthly Composite Samples 

DOE Order 5400.5 Guideline 

Al.'lt'.°"P'I\,. 
TifI~ 
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Regulations and RLWTF Upgrades 

----,-·-----------i-----r----'-r----, 
1 Ne~?'04- .......... ~ .................. i 

Perchlorate '02 · 
v.i Tritium'Ol 1 .................. ii. .................. 1 
a> I I I l 

"Cl GWDP'96 I I ' 

E DCG'90 t----------+----------~--------- ! 
1)11 I I I I l 5 lj.CRA '86 I I I i 

r-, CWA '8 1< ---------r------- --r---------r--------- ! 
.... ---"-----''------' I I : ~~~ I ! 
;;.- I I i 
~ ' 48Kf\2 iSOKf\2 .......... .L .................. i 
~ 46l<:ft

2 '03 (di1eharg~linc.rclOC11tioo) i 
;; I 35~ft2 '02 (1X.•llldJ•i.t~-\TX·H ... . ilodf",<~j'""'l = J2K f\

2 
J4K ft2 ~ '00-'QJ (..._. ... ,_,,1ryliM,boa1111U1<>TNJ i 

i: '99(TUF, aJF,RO,EDR, cf11ucnll"'Fn.c"tanb) i 
~ '96 (81~24&, 171C.D&.0~7G.7J-n,ventilrition) ! 
bl) '95 (WM-66 

1
KJd tank iq>IKerrlall) I i = '82-'84 (R!l160,RLWCS,IX, TJC.1,9, Fil~n. WFcvtpon.tor, HlOK tank, Rm34B) ! 
I I j 

'66 (hot, cell, twnblcr, enclosed ~.ut end of main build in~ 
I ! 

'63 RLwrF startup I 
1960 1970 1980 1990 2000 2010 2020 

-----------------~Alamos 

RLWTF Future Plans 

Continue to meet institutional requirements for RLW 
treatment in support of programmatic needs 

Continue to remain under Federal and State regulatory 
permit requirements 

Continue to achieve ALARA goals (per DOE Order 
5400.5) for discharges to the environment 

New influent tank farm and pump house 

New facility 

Zero liquid discharge 

,,A I 
-~----------------- • LOsAamos 
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Los Alamos National Laboratory Recycled Wastewater Flow Path 

Sanitary from LANL 

W1stew.ter 11 transponed from 
L1bor1tory facHltiH ltvough lhe 
eoNectlon system to the SWWS 
faclHtyloeated1tTA_.!!_ ' 

Sanitary Wastewater System (SWWS) 
TA-46 

Approx. 0.25 MGO of tro.ted 
etrluent is -nt to the 500 Kga1 
stor•oe tank •I TA-3 through IN: 
return lne Installed in the Q0'1. 

Cros
1

s Canyon Feed 
to Recycle Tank 

- - -- - - -- - -- -- - - -- - -- - - --------- ---- ---- - -- ~-- --------------1 

' 
Unused unitary 
effluentdiseh1rges 
throughOutr1noo1 

Booster Pump Station ',Cooling Tower Water Conservation 

-- ~ 

Effluent from the sanitary wastewater facility is treatad 
in the Recycle Facility loc.tod 11 TA-3. The procen 
lllke1 the wastewater and passes It through mictofiltration, 
followed by reverse 05"10111, at 1 maxim um ra te of 
0 .1'4 MGO. The product water from the RO is blended 
with unllllry eflluent 11roughly1 2:1 ratio and sent to 
the coo~ng towers al the Supercomputing Complex 11 TA-3. 
Thia wlD •low the ICM'ers to operate 11-4 cyi:;le1 of 
ccneenlr.iion or gru111r (llmlt!td by chlorides). 

:Z ' .. -

:...=----=~ 
-- -:. ~ 

Cooling tower biaNdown 
11 sent to a current NPDES 
permltt!td outfaB (03A027). 

\ Project Building 
it 

Process Area 

SCC Cooling Towers Discharge from SCC Into 
Sandia Canyon 

SWWS Recycle Tank . 

Secondary waste from the mlcrofilter Is 111truted through 
the 1}'51em. Sollds a1e concentrated and l\llered with a 
l\lter press. RO reject, - O.OOM MGO, Is sent to the solar 

Power Plant 
Outfall 001 

ev~ b.lln located approx. 1.75 mlle1 east of the tre1trn11nt f.e::itity. The 
basin 11 In two sections, double ined wl luk detection. The !'Ml 50ctions are 
connected by an overllow plp11:. Th11 bssin h1111 -4' U1M1bl11 d11pth. 

Downstream from 
Discharge 

Solar Evap Basin 

LANL Sanitary Wastewater Effluent 
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Sanitary Effluent Reclamation Facility (SERF) 

N/Slt --------------,,,~Alamos 

SCC Cooling Towers 

-M.'Sa --------------"~Alamos 
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' . 

Solar Evaporation Basin 

N/5#4 -----------------;~Alamos 
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Sta f New Mexico Environment Department 

Ground Water Bureau 

1190 St. Francis Drive 
Santa Fe, NM 87505 

Telephone:(505) 827-2905 Fax: (505) 827-2965 

INVOICE 

Primary Billing Party: 
Los Alamos National Laboratory 

PO Box 1663, MS J978 
Meteorology and Air Quality Group 
Los Alamos, NM 87545 
DP-1132 (N) 

INVOICE ID: 1494 

ASSESSMENTS 
Ground Water, PRD20030002, 341 - Discharge Fee 

INVOICED AMOUNT 

BALANCE DUE 

Agency Interest: 
856 - Los Alamos National Laboratory 

1 mile S of Los Alamos 
Los Alamos, NM 87545 

INVOICE DATE: 10/31/2003 

INVOICE DUE DATE: 11/30/2003 

$3,450.00 

Cut Here and Include Lower Portion with Payment 

Primary Billing Party: 
Los Alamos National Laboratory 

PO Box 1663, MS J978 
Meteorology and Air Quality Group 
Los Alamos, NM 87545 

DP-1132 (N) 

INVOICE ID: 1494 

Invoice Amount: 

Agency Interest: 
856 - Los Alamos National Laboratory 
1 mile S of Los Alamos 
Los Alamos, NM 87545 

INVOICE DUE DATE: 11/30/2003 

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 

:li:1ii???1 
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Risk Reduction & Environmental Stewardship Division 
Water Quality & Hydrology Group (RRES-WQH) 
PO Box 1663, MS K497 

Los Alamos, New Mexico 87545 

( 505) 667-7969/F ax: ( 505) 665-9344 

Mr. Curt Frischkorn 
Ground Water Pollution Prevention Section 
Ground Water Quality Bureau 
New Mexico Environment Department 
P.O. Box 26110 
Santa Fe, New Mexico 87502 

Date: 

Refer to: 

October 29, 2003 
RRES-WQH: 03-278 

SUBJECT: TA-50 RADIOACTIVE LIQUID WASTE TREATMENT FACILITY, GROUND 
WATER DISCHARGE PLAN (DP-1132) QUARTERLY REPORT, THIRD 
QUARTER 2003 

Dear Mr. Frischkorn: 

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 
third quarter of 2003. 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 3rd quarter of 2003. All of the analytical results from MC0-3, MC0-4B, 
MC0-6, and MCO-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 monitoring of the RL WTF's effluent. The weekly 
samples are flow-proportioned composite samples prepared from each tank of effluent generated by the 
RLWTF during a 7-day period. Samples are submitted to General Engineering Laboratories (GEL), 
Charleston, SC, for analysis. All sample results from the 3rd quarter were below NM WQCC 
Regulation 3103 standards for N03-N, F, and TDS. 

An Equal Opportunity Employer I Operated by the University of California 
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Mr. Curt Frischkorn 
RRES-WQH:03-278 

- 2 - October 29, 2003 

Additionally, starting this quarter, the Laboratory will begin reporting the analytical results from 
monthly composite sampling of RLWTF's effluent for N03-N and perchlorate. The monthly samples 
are flow-proportioned composite samples prepared from each tank of effluent generated by the RL WTF 
during the month. Sample analysis is performed by an internal analytical laboratory located at the TA-
50 RLWTF. Perchlorate analysis is by EPA Method 314, Ion Chromatography. Table 3.0 presents the 
final monthly composite sample results for the 3rd quarter of 2003. 

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 
C. Voorhees, NMED/DOE/OB, Santa Fe, NM 
R. Ford-Schmid, NMED/DOE/OB, Santa Fe, NM 
J. Vozella, DOE/OLASO, MS A316 
G. Turner, DOE/OLASO, MS A316 
J. Holt, ADO, MS Al04 
T. Stanford, FWO-DO, MS K492 
D. Mclain, FWO-WFM, MS J593 
R. Alexander, FWO-WFM, MS E5 l 8 
D. Moss, FWO-WFM, MS E518 
P. Worland, FWO-WFM, MS E518 
B. Ramsey, RRES-DO, MS J591 
K. Hargis, RRES-DO, MS J591 
D. Stavert, RRES-EP, MS J591 
S. Rae, RRES-WQH, MS K497 
D. Rogers, RRES-WQH, MS K497 
M. Saladen, RRES-WQH, MS K497 
RRES-WQH File, MS K497 
IM-5, MS Al50 

An Equal Opportunity Employer I Operated by the Uni versity of Cali fo rn ia 
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Radioactive Liquid Waste Treatment Facility 
Ground Water Discharge Plan (DP-1132) Quarterly Report 
3rd Quarter, 2003 

Table 1.0. Mortandad Canyon Alluvial Monitoring Wells Analytical Results, 3rd Quarter, 2003. 

Samoline: Location 

MC0-3 
MC0-4B 
MC0-6 
MC0-7 

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

Notes: 

SamoleDate 

8/11/2003 
8/13/2003 
8114/2003 
8/14/2003 

Percblorate3 

2.35J 
10.4 
15.8 
60.4 

1NS means that there was not sufficient water available for sampl ing. 
2The NMWQCC Regulation 3103 . Ground Water Standard is for NQ-N. 
3Nonfiltered sample. 

N03/N02-N 
,) 

2.81 0.34 
2.4 0.30 

2.78 0.24 
3.50 0.23 

10 2 

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. 

I St 
I\) 
I\) 
I\) 
Cfi Los Alamos 

National Laboratory 

All samples filtered unless otherwise noted. 

NH3-N TDS 

<0.024 310 
<0.024 400 
<0.024 415 
<0.024 342 

1000 

F 

0.621 
0.865 
0.940 
1.21 

1.6 

10/27/2003 
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Radioactive Liquid Waste Treatment Facility 
Ground Water Discharge Plan (DP-1132) Quarterly Report 
3rd Quarter, 2003 

Table 2.0. RLWTF Weekly Effluent Monitoring Analytical Results, 3rd Quarter, 2003. 

Monitoring Composite RL WTF Weekly Effluent Monitorinl? Analytical .Results (m~l 

Period Date 

JUNE, 2002 6/24/2003 

613012003 

JULY, 2003 717/2003 

7/15/2003 

7/18/2003 

7/29/2003 

AUGUST, 2003 8/5/2003 

8/13/2003 

8/19/2003 

8/26/2003 

SEPTEMBER2 2003 9/3/2003 

9/9/2003 

9/15/2003 

9/23/2003 

3rd Quarter 2003 Averages (mg/L) 

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

Notes: 
1Results for these analyses are pending validation . 
2 A duplicate sample result. 
4The NMWQCC Regulation 3103. Ground Water Standard is for N03-N 

N03+N02-N 

<0.01 

<0.01 

<0.01 

0.02J 

0.04J 

<0.01 

0.07 

0.05 

0.18 

0.58 

0.39 

0.36 

0.67 

0.70 

0.22 

10.0 4 

All analyses by the General Engineering Laboratories, Charleston, South Carolina. 

Los Alamos 
National laboratory 

Fluoride TDS 

<0.06 109 

0.10 134 

0.13 124 

0.15 121 

0.16 143 

0.15 183 

0.16 143 

0.07J 75 

0.12 105 

0.12 81 

0.16 150 

0.10 126 

0.16 129 

0.16 61 

0.13 120 

1.6 1000 

10/27/2003 
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Radioactive Liquid Waste Treatmellt Facility 
Groulld Water Discharge Plall (DP-1132) Quarterly Report 
3rd Quarter, 2003 

Table 3.0. RLWTF Monthly Effluent Monitoring Analytical Results, 3rd Quarter, 2003. 

Los Alamos 
National Laboratory 

Monitoring 

Period 

JULY,2003 

AUGUST, 2003 

SEPTEMBER: 2003 

NM WQCC 3103. Ground Water Standards 

Notes: 

All analyses by the Laboratory's TA-50 RLWTF analytical laboratory. 

Final Monthly Composite FMC) Anab1ical Results 

N03-N (mWJ.,) Perchlorate (uWJ.,) 

0 (+/-0.01) 0 (+/- 1) 

0.08 ( +/-0.01) 0 (+/- 1) 

0.2 (+/-0.02) 0(+/-1) 

10.0 NA 

10/28/2003 
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Proposed Schedule 

• Drilling and Field Activities 
o Oct 2003 - Decem·ber 2004 

• Sample Collection and Analysis 
o July 2004 - July 2005 

· Report Preparation 
o July 2005 - December 2005 

· Report Submittal: 
o December 31, 2005 

~~~ //',/A~~l ~~~~~~~~~~~~~~~~~~~~~ 
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TA-SORLWTF 
DISCHARGE PLAN ACCOMPLISHMENTS 

~Since Mar-99 Effluent Meets WQCC Standards (nitrate & fluoride) 

~Since Dec-99 Effluent lVIeets DOE DCGs (AEA radionuclides) 

~Since Oct-00 Tritium Reductions in Effluent (below EPA MCL) 

., 

~Since Mar-02 IX Treatment for Cl04 Removal (below detection). 
~"~:. 
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"' Los Alamos 

11AI 01'.H L!.~Q;HlOi'H 

II 
RRES 

UNCLASSIFIED 

" 



~Apr-96 

~Aug-96 

~Nov-96 

TA-50RLWTF 
DISCHARGE PLAN HISTORY 

NMED Request for Discharge Plan 
,. 

Discharge Plan Submitted 

Public Notice Issued 
···:.• 

~ Apr-97 to Sep-98 Requests/Replies for Additional Info 

~Sep-98 

~Feb-99 

~Mar-99 

.P, 
"l.OsAlamos 

!UT·DhAL L.t.dOH1·j;!.1' 

NMED Letter of Non-Compliance 

~·,~.(,. , 

Request/Reply for Additional Info 

Nitrate Moratorium Implemented 
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,,_ 
RAES 

1• 



100 

90 

80 

--... 
70 ......:l .__ 

s 
60 '-' 

as 
co 
0 50 J:j ....... z 

I 
<U 40 
~ 
J:j ....... z 30 

20 

10 

0 

TA-50RLWTF 
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Nitrate-Nitrogen in RL WfF Effluent January 1999 through July 2003 
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TA-50RLWTF 
DISCHARGE PLAN HISTORY 

~March 21, 1999 Effluent Meets WQCC Standards 
,. 

~Apr-99 Phase 1-TUF and RO Start-Up 

,, ':;:;,:;;;;r j:;f,;t:·:;: 
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~May-99 

~Jan-00 

>Jan-00 

A . 
·LoSAlamos 

lllA l10lllAL LABOilATOilY 

:~~~ 

TA-SORLWTF 
DISCHARGE PLAN HISTORY . ''.\"' 

·::) 

·.·.·.' 

·:-:-.~1; 

" ",' 

Voluntary Qtrly Reporting by LANL 
" 

Phase 11-EDR St~rt-Up 

Phase II--. Evaporator Start-Up 
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~Ja11-02 

~Aug-03 

A 
4 LosAlamos 

r.Ai.Oti.AL lA80;1AT0tl:Y 

TA-50RLWTF 
DISCHARGE PLAN HISTORY 

Request/Reply for Adqitional Info 

NMED Reissues Public Notice 
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TA-SORLWTF 
DISCHARGE PLAN HISTORY 

Related Milestones 

> Dec-99 to present 

~Oct-00 

~Mar-02 

~A 
~ l.OsAlamos 

fol,H10r.AL LA80RATOiH' 

~ :-. 

·::! 

RLWTF Meets DOE DCGs 

Tritium Reductions in Effluent 

IX Treatment for Cl04 Removal 

UNCLASSIFIED II 
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Radioactive Material-Reduction in RLWTF Effluent 
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Tritium-Reduction in RLWTF Effluent 

Tritium in Final Monthly Composite Samples (1/99 - 7/03) 
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Rad(oactive Liquid Waste Treatment'Facility 
Ground Water Discharge Plan (DP.,.J132) Quarterly Report 

·. 3rd Quarter, 2003 . . · "· 

Table 2.0. RLWTF Weekly Effluent Monitoring Analytical Results, 3rd Quarter, 2003(: 

JUNE, 2002 I 6/24/2003 I <0.01 

6/30/2003 ' <0.01 

JULY, 2003 I 7/7/2003 <0.01 

7/15/2003 0.021 

7/18/2003 0.041 

712912003 

I 
<0,01 

A TT~TT~T 'lOO'l I Q /<; /')(1(1'.l (I (1'7 
C-.."-'"'-""-".&." Alt('f~~ I UJ.Jf.&..,VV..1 V.V/ 

·),·.'··:~;~). 
8/13/2003 0.05 

'' 

Ii 8/19/2003 0.18 
... ,,. 8i26/2003 0:58 

SEPTEMBER, 2003 91312003 0.39 

91912003 0.36 

9/15/2003 0.67 

9/23/2003 0.70 

·3rd· Quarter 2003 Averages (mg/L) 0.22 

NM WQCC 3103. Ground Water Standards (mg/L) 10.0 4 

Notes; 
1Results for these analyses are pending validation. 
2 A dupli<;ate sample result. 
4The NMWQCC Regulation 3103, Ground Water Standard is for N03-N 

All analyses by the General Engineering Laboratories, Charleston, South Carolina. 

Los Alamos 
National iliboratory 
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've Liquid Waste Treatflietit Facility 
Vater Discharge Plan (DP-1132) Quarterly Report 
ter, 2003 

~ AVERY®M 
~ PV119 

Table 1.0. Mortand~d Canyon Alluvial Monjto1ring Wells Analytical Results, 3rd Qtj.~:rter, 2003 . 

~' Saboratoni 

.- ... ._,,,..,..,. ~---,r_......,~ 

I 

i I,:_ ~· ~- ......... L~~:. : .. : ·~ 

MC0-3 
.~;1 

8/11/2003 2.35J 
MC074B 8/13/2003 10.4 
MC0-6 8/14/2003 15.8 
MC0-7 8/14/2003 60.4 

NM WQCC 3103. Gfouka 
Water Standards (m~IL) 

N9tes: . 
1NS means that there was not sufficient water available for sampling. 
2The NMWQCC Regulat.ion 3103. Ground Water Standard is for Nq-N. 
3Nonfiltered sample. 

-~->-> ~ -~--~:ir 

·r·: .. 
. _, ;.'°~ :.:... 

2.81 0.34 
2.4 0.30 
2.78 0.24 
3.50 0.23 

10 1 

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 unless otherwise noted. 

~·-::. 

' 

<Q.()24 310 
<0.024 400 
<0:024 415 
<0,024 342 

',·,• .. ·, '· 

lQOO 
·- --

. ~ ' 

"•'.' 

, ... . ••,·,: :::: 

.... -~; 

·'"'.\'' 

0.621 
0.865 
0.940 
1.21 

1.6 .: 
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Other Investigations 

· Infiltration Investigation: constrain 
various terms of water budget to 
quantify deep percolation. 

• Col lo id Investigation: evaluate 
potential importance of colloids in the 
transport of adsorbed contaminants. 

' I ~ 

~~ l!Y..!"'§:~ A 
UNCLASSIFIED ~ LosAlamos 



Data Analysis and Interpretation 

· Guide data collection: Real-time data 
analysis of characterization data for up­
to-date interpretation of contaminant 
nature and extent. 

· Overall synthesis of data: Numerical 
models of fate and transport through 
alluvial and vadose zone to underlying 
regional aquifer. 

==~= - .... JI!:!'~! ~========================================~ = /l#VA"~Y~ = 
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A\ortandad Canyon 
Groundwater Investigation 

P. Longmire, K. Bitner, D. Broxton, 

D. Vaniman, T. Whitacre, 

R. Grav, & B. Robinson . -

Groundwater Protection Program 
Quarterly Meeting 

October 27, 2003 

~~~ /f"..}~~~l ~~~~~~~~~~~~~~~~~~~~~ 
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Investigation Objectives 

Collect data and information to: 
• Determine nature and extent of 

contamination 
• Estimate present-day human health and 

ecological risk r"'-'d.)' <?A~/yS/J 

• Base corrective action decisions for PRS 
aggregates and groundwater 

• Make recommendations for long-term 
monitoring 

ll\I&.~~~ ~=========~=========~=========~~=====================~ 
~\#W ......... ~Y"ltr~J>.S.-
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Surface Water Sampling 
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Legend 
• Existing test and characterization wells penetrating the regional 

aquifer (Nole: R-2. -4, -11, and -26 are currently being drilled). 

~!._ 

\ R·" * Water supply wells operated by Los Alamos County. 

• Regional aquifer characterization wells to be installed as part of 
the Mortandad Canyon groundwater investigation (labelled in bold). 
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Piezometers, Wells, & Boreholes 
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Piezometers, Wells & Boreholes 

Mortandad Canyon West 
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Geophysical Surveys and Boreholes 
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Scope of Field Work Summary 

• Surface Water Sampling: 7 locations 

• Piezometers: 6 locations 

• Alluvial Wells: 9 locations 

• Shallow Boreholes: 16 locations 

• Intermediate Wells: 7 locations 

• Regional Aquifer Wells: 4 locations 

• Geophysical Surveys and Boreholes 
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Present-Day Risk to Human Health and 
Ecological Receptors 

· Surface water: sampling 7 areas of 
persistent water, J;sampling events. 

• R-28: point between R-15 (contaminants 
"".,,~,,.~n .... ' and R 1 3 / ,...o.,. .... "'~ =n"'"' .... ,.. "'1-. .... _IA ... ' t'' ~;)~ 11) I -.1 \.l-. ''I Url\I 1ur1 I~ UU~t:;,rl I J. 

• R-33: sentry well for PM-5. 

· Geomorphic surveys: conducted under RFI 
Work Plan for Mortandad Canyon . 
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Location of Contaminants and Extent 
of Impact on Regional Aquifer 

4 regional aquifer wells: 
I 

• R-1 (TW-8 replacement): where canyon 
widens. 

• R=? Q • t'\oin+ be+1A1oon· R-1 ~ ( rnn+nm innn+~ 
"-U • t" I I I VV ~~I I I J.._, \ vVI ! I"""'!! 11 ''-"' 1 1 ._, 

present) and R-13 (contaminants absent). 

• R-33: sentry well for PM-5. 

• · R-34: San II def onso Pueblo monitoring 
point. 
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Perched Zones and Role in 
Contaminant Transport 

· Geophysical surveys and boreholes to identify 
potential perched water in Bandelier Tuff 
(done first). 

• 7 intermediate wells: collect core and borehole 
and well water samples; possible hydrologic 
testing. 

• 4 regional aquifer wells: identify the presence 
of intermediate zones encountered and collect 
boreholes water samples. 
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Extent and Depth of 
Contaminant Fronts 

Core and/ or water samples to 
measure moisture, anions, stable 
isotopes, & contaminants from: 

• 9 alluvial wel Is 
• 16 shallow (<100 ft) boreholes 

· 7 intermediate wells 
• 4 regional aquifer wells 
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Location and Rate of 
Water Infiltration 

· Infiltration investigation: Location and rate of surf ace 
water infiltrating into the subsurface. 

· Piezometers: 6 to determine alluvial groundwater movement 
east of sediment traps. 

· Boreholes: 16 shallow boreholes; core samples to measure 
moisture., anions, stable isotopes, contaminants. 

· Alluvial Wells: 9 wells to augment contaminant distribution 
information. 

· Geophysical Surveys: DC resistivity to identify potential 
zones of infiltration. 
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Conceptual Model Uncertainties 

• Location and rate of water infiltration 
• Extent and depth of strongly adsorbing, 

moderately adsorbing, and non-adsorbing 
contaminant fronts 

• Presence of perched zones and role in 
contaminant transport 

• Location of contaminants and extent of impact 
on regional aquifer 

• Present-day risk to human health and 
ecological receptors 
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Hydrogeologic and Contaminant 
Conceptual Model 

w 
Contamination sources TA-50 & TA-35 
1, 132 ac-ft (1951-2002) 
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Conceptual Model Uncertainties 

• Location and rate of water infiltration 
• Extent and depth of strongly adsorbing, 

moderately adsorbing, and non-adsorbing 
contaminant fronts 

· Presetice of perched zones and role in 
contaminant transport 

• Location of contaminants and extent of impact 
on regional aquifer 

• Present-day risk to human health and 
ecological receptors 
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Hydrogeologic and Contaminant 
Conceptual Model 

w 
Contamination sources TA-50 & TA-35 
1, 132 ac-ft (1951-2002) 
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Proposed Schedule 

• Drilling and Field Activities 
o Oct 2003 - Decem·ber 2004 

• Sample Collection and Analysis 
o July 2004 - July 2005 

• Report Preparation 
o July 2005 - December 2005 

• Report Submittal: 
o December 31, 2005 
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Other Investigations 

· Infiltration Investigation: constrain 
various terms of water budget to 
quantify deep percolation. 

· Colloid Investigation: evaluate 
potential importance of colloids in the 
transport of adsorbed contaminants. 
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Data Analysis and Interpretation 

· Guide data collection: Real-time data 
analysis of characterization data for up­
to-date interpretation of contaminant 
nature and extent. 

· Overall synthesis of data: Numerical 
models of fate and transport through 
alluvial and vadose zone to underlying 
regional aquifer. 
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AAortandad Canyon 
Groundwater Investigation 

P. Longmire, K. Bitner, D. Broxton, 

D. Vaniman, T. Whitacre, 

R. Gray, & B. Robinson . -

Groundwater Protection Program 
Quarterly Meeting 

October 27, 2003 

i1 
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Investigation Objectives 

Collect data and information to: 
• Determine nature and extent of 

contamination 
• Estimate present-day human health and 

ecological risk _r/l,_,~.1 ~,,,~/ys/J 

• Base corrective action decisions for PRS 
aggregates and groundwater 

• Make recommendations for long-term 
monitoring 

' ' ! ! 
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Surface Water Sampling 
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Piezometers, Wells, & Boreholes 
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Piezometers, Wei Is & Boreholes 
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Geophysical Surveys and Boreholes 
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Scope of Field Work Summary 

• Surface Water Sampling: 7 locations 

• Piezometers: 6 locations 

• Alluvial Wells: 9 locations 

• Shallow Boreholes: 16 locations 

• Intermediate Wells: 7 locations 

• Regional Aquifer Wells: 4 locations 

• Geophysical Surveys and Boreholes 
:i [ 
·I I 
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Present-Day Risk to Human Health and 
Ecological Receptors 

· Surface water: sampling 7 areas of 
persistent water, J;sampling events. 

• R-28: point between R-15 (contaminants 
present) and R-13 (contaminants absent)~ 

• R-33: sentry well for PM-5. 

· Geomorphic surveys: conducted under RFI 
Work Plan for Mortandad Canyon. 
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Location of Contaminants and Extent 
of Impact on Regional Aquifer 

4 regional aquifer wells: 
I 

• R-1 (TW-8 replacement): where canyon 
widens. 

• ~ " 0 • P" :n-1- '-'e-1-•a•ee""· R-1 I=\ f ""~+,,mi~,,~+~ - r"- '- U • VI I I U I VV I I - .J. ~ \'-VI I I U 1111 IUI I I ~ 

present) and R-13 (contaminants absent). 
• R-33: sentry well for PM-5. 

• · R-34: San Ildefonso Pueblo monitoring 
point. 
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Perched Zones and Role in 
Contaminant Transport 

• Geophysical surveys and boreholes to identify 
potential perched water in Bandelier Tuff 
(done first). 

• 7 intermediate wells: collect core and borehole 
and well water samples; possible hydrologic 
testing. 

• 4 regional aquifer wells: identify the presence 
of intermediate zones encountered and collect 
boreholes water samples. 

~~~ ,~,;~~~i ==~~~~~~~~~~~~~~~~~~~~~ 
,~rv..,.-.,.,,,~UO'iff-"--U.,.,... 

UNCLASSIFIED 

-·A ~·Los Alamos ~~ 



Extent and Depth of 
·Contaminant Fronts 

Core and/ or water samples to 
measure moisture, anions, stable 
isotopes, & contaminants from: 

• 9 alluvial wel Is 
• 16 shallow (<100 ft) boreholes 

• 7 intermediate wells 
• 4 regional aquifer wells 
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Location and Rate of 
Water Infiltration 

· Infiltration investigation: Location and rate of surface 
water infiltrating into the subsurface. 

· Piezometers: 6 to determine alluvial groundwater movement 
east of sediment traps. 

· Boreholes: 16 shallow boreholes. core samoles to measure - --- --- - - - ---- -- -- - . , - . - I -

moisture, anions, stable isotopes, contaminants. 
· Alluvial Wells: 9 wells to augment contaminant distribution 

information. 
· Geophysical Surveys: DC resistivity to identify potential 

zones of infiltration. 
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Discharge Plan Submitted 
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~Sep-98 NMED Letter of Non-Compliance 

;·c-:, 
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~Mar-99 Nitrate Moratorium Implemented 

J~Alamos 
~AT,Qk4l LAil0.~.4 iOM. Y 

···111 
RRES 

UNCLASSIFIED 

d 



---~ 
Er 
'-' 

~ 
0.0 
g ....... 
~ cu 
~ 
.t:l ....... 
z 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

F 

TA-50RLWTF 
DISCHARGE PLAN HISTORY 

Nitrate-Nitrogen in RLWTF Effluent January 1999 through July 2003 

Ll I I 1--1-- 1 . . 

___,_____._____ __ ~ -- j ' , _____ ~ - I I I l-'------1----T--____J_J 
--t-------1--___j_____· i--t---~------1 

Initiate Nitrate 
Moratorium 
3/21/99 

----t-f----t--------1 -·----------·- --#---·- -·-----

I 
~ Per Eftlluent Tank 

Monthly : j ---+ 
Cof11>osite I __,__ _ __..,___-+----- _,_, --- --- -- - - ~ ---

Monthly Cof11>osite 
I 

I ~J 
I -

1/1/99 5/31199 10/28/99 3/26/00 8/23/00 1120/01 6/19/01 11/16/01 4/15/02 9112102 219/03 7/9/03 

A 
.. L.oS Alamos 

HA f,QhAL LUOH 10~~ UNCLASSIFIED 

,., . lll 
ARES 

>•'• 

;I 



TA-50RLWTF 
DISCHARGE PLAN HISTORY 

~March 21, 1999 Effluent Meets WQCC Standards 
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Tritium-Reduction in RLWTF Effluent 

Tritium in Final Monthly Composite Samples (1/99 - 7/03) 
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Perchlorate-Reduction in RLWTF Effluent 

' 
Perchlorate in RL WTF Influent and Effluent from May 2001 - August 2003 
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Nitrate-Nitrogen in RLWTF Effluent Discharges 
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]J.adioactive Liquid Waste Treatment Facility 
Ground Water Discharge Pia~ (DP-1132) Quarterly Report 
3rd Quarter, 2003 

.•.·. 

Table 2.0. RLWTF Weekly Effluent Monitoring Analytical Results, 3rd Quarter, 2003.: :· 

JUNE, 2002 I 6/24/2003 I <0.01 

6/30/2003 ' <0.01 

JULY, 2003 717/2003 <0.01 

7115/2003 0.021 
:;:1 

7/18/2003 0.041 

7/29/2003 <0,01 

AUGUST. 2003 I 8/5/2003 0.07 
·\.··<~:~~~ •,·.· 

8/13/2003 0.05 
'" •., 

,. 8/19/2003 0.18 

8i26/2003 0:58 

SEP'FEMBER1 2003 I 9/3/2003 0.39 

91912003 0.36 

9/15/2003 0.67 

9/23/2003 0.70 

3rd Quarter 2003 Averages (mg/L) 0.22 

" 
NM WQCC 3103. Groun¢ Water Standards (mg/L) 10.0 4 

Notes; 
1Results for these analyses are pending validation. 
2 A duplicate sample result. 
4The NMWQCC Regulation 3103, Ground Water Standard is for N03-N 

All analyses by the General En~ineering Laboratories, Charleston, South Carolina. 
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'ive Liquid Waste Treatment Facility 
Water Discharge Plan (DP-1132) Qllarterly Report 
-ter, 2003 
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Table 1.0. Mortandad Canyon Alluvial Monlforing Wells Analytical Results, 3rd Qµa,,rter, 2003, 

--1: ~ . " ~' . ·--. -=~~l· ~ 
·•-- ;.4,.., -~· ~.c·-*·~J 

MC0~3 
• ~l 

MC074B 
MC0-6 
MC0-7 

NM WQCC 3103. Gfou~d 
Water Standards (mf!IL 

8/11/2003 
8/13/2003 
8/14/2003 
8/14/2003 

Notes: . 

2 .. 35J 
10.4 
15.8 
60.4 

1NS means that there was not sufficient water available for sampling. 
2The NMWQCC Regulation 3103. Ground Water Standard is for NQ-N. 
3Nonfiltered sample. 

2.81 0.34 
2.4 0.30 

2.78 0.24 
3.50 0.23 

101 

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. 

~#: 
[,aboratorv 

All samples filtered unless otherwise noted. 
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Proposed Schedule 

• Drilling and Field Activities 
o Oct 2003 - Decem·ber 2004 

• Sample Collection and Analysis 
o July 2004 - July 2005 

• Report Preparation 
o July 2005 - December 2005 

• Report Submittal: 
o December 31, 2005 
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Other Investigations 

· Infiltration Investigation: constrain 
various terms of water budget to 
quantify deep percolation. 

· Colloid Investigation: evaluate 
potential importance of colloids in the 
transport of adsorbed contaminants. 

~~~ l~..J.~~l ~~~~~~~~~~~~~~~~~~~~~~= 
,...,,,..,U!(,,.,,.._;t,,.:..,.rr~c.·-. 

UNCLASSIFIED 

--A 
~ LosAlamos 



Data Analysis and Interpretation 

· Guide data collection: Real-time data 
analysis of characterization data for up­
to-date interpretation of contaminant 
nature and extent. 

· Overall synthesis of data: Numerical 
models of fate and transport through 
alluvial and vadose zone to underlying 
regional aquifer. 
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~ortandad Canyon 
Groundwater Investigation 

P. Longmire, K. Bitner, D. Broxton, 

D. Vaniman, T. Whitacre, 

R. Grav I & B. Robinson , . 

Groundwater Protection Program 
Quarterly Meeting 

October 27, 2003 
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Investigation Objectives 

Collect data and information to: 
• Determine nature and extent of 

contamination 
• Estimate present-day human health and 

ecological risk r-4,_,~.1 ?,,,~/yso 

• Base corrective action decisions for PRS 
aggregates and groundwater 

• Make recommendations for long-term 
monitoring 

, ••.• ~~,. ==~~~~~~~~~~~~~~~~~~~~~~ /{IVA.l~y-i = 
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Surface Water Sampling 
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Legend 
• Existing test and characterization wells penetrating the regional 

aquifer (Note: R-2. -4, -11, and -26 are currently being drilled). 

* Water supply wells operated by Los Alamos County. 

• Regional aquifer characterization wells to be installed as part of 
the Mortandad Canyon groundwater investigation (labelled in bold). 
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Piezometers, Wells, & Boreholes 

Morlandad Canyon East 
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Piezometers, Wei Is & Boreholes 

Mortandad Canyon West 
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Geophysical Surveys and Boreholes 
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Scope of Field Work Summary 

• Surf ace Water Sampling: 7 locations 

• Piezometers: 6 locations 

• Alluvial Wells: 9 locations 

• Shallow Boreholes: 16 locations 

• Intermediate Wells: 7 locations 

• Regional Aquifer Wells: 4 locations 

• Geophysical Surveys and Boreholes 
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Present-Day Risk to Human Health and ~, 
Ecological Receptors 

· Surface water: sampling 7 areas of 
persistent water, ~sampling events. . . 

• R-28: point between R-15 (contaminants 
present) and R-13 (contaminants absent). 

• R-33: sentry well for PM-5. 

· Geomorphic surveys: conducted under RFI 
Work Plan for Mortandad Canyon. 
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Location of Contaminants and Extent 
of Impact on Regional Aquifer 

4 regional aquifer wells: 
I 

• R-1 (TW-8 replacement): where canyon 
widens. 

• R-28: point betvJeen R-15 (contaminants 
present) and R-13 (contaminants absent). 

• R-33: sentry well for PM-5. 

• · R-34: San II def onso Pueblo monitoring 
point. 
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Perched Zones and Role in 
Contaminant Transport 

• Geophysical surveys and boreholes to identify 
potential perched water in Bandelier Tuff 
(done first). 

· 7 intermediate wells: collect core and borehole 
and weli water samples; possible hydrologic 
testing. 

· 4 regional aquifer wells: identify the presence 
of intermediate zones encountered and collect 
boreholes water samples. 
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Extent and Depth of 
·Contaminant Fronts 

Core and/ or water samples to 
measure moisture, anions, stable 
isotopes, & contaminants from: 

• 9 alluvial wel Is 
• 16 shallow (<100 ft) boreholes 

· 7 intermediate wells 
• 4 regional aquifer wel Is 
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Location and Rate of 
Water Infiltration 

· Infiltration investigation: Location and rate of surface 
water infiltrating into the subsurface. 

· Piezometers: 6 to determine alluvial groundwater movement 
east of sediment traps. 

• Boreholes: 16 shallow borP.hof P.S, core samples to measure 
moisture, anions, stable isotopes, contaminants. 

· Alluvial Wells: 9 wells to augment contaminant distribution 
information~ 

· Geophysical Surveys: DC resistivity to identify potential 
zones of infiltration. 
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Conceptual Model Uncertainties 

• Location and rate of water infiltration 
• Extent and depth of strongly adsorbing, 

moderately adsorbing, and non-adsorbing 
contaminant fronts 

• Presence of perched zones and role in 
contaminant transport 

• Location of contaminants and extent of impact 
on regional aquifer 

• Present-day risk to human health and 
ecological receptors 
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Hydrogeologic and Contaminant 
Conceptual Model 

w 
Contamination sources TA-50 & TA-35 
1, 132 ac-ft (1951-2002) 
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~Alamos 
NATIONAL LABORATORY 

Risk Reduction & Environmental Stewardship Division 
Water Quality & Hydrology Group (RRES-WQH) 
PO Box 1663, MS K497 
Los Alamos, New Mexico 87545 

(505) 667-7969/Fax: (505) 665-9344 

Mr. Curt Frischkorn 
Ground Water Pollution Prevention Section 
Ground Water Quality Bureau 
New Mexico Environment Department 
P.O. Box 26110 
Santa Fe, New Mexico 87502 

Date: 

Refer to: 

) 

EOOZ t Z "l1<1 

"'03A\333M 

December 23, 2003 
RRES-WQH: 03-332 

SUBJECT: TA-50 RADIOACTIVE LIQUID WASTE TREATMENT FACILITY, GROUND 
WATER DISCHARGE PLAN (DP-1132), REQUEST FOR ADDITIONAL 
INFORMATION 

Dear Mr. Frischkorn: 

On November 10, 2003, at your request, staff from Los Alamos National Laboratory presented 
information pertaining to the TA-50 Radioactive Liquid Waste Treatment Facility (RLWTF) 
Groundwater Discharge Plan (DP-1132) to representatives from the following organizations: NMED 
Groundwater Quality and Hazardous Waste Bureaus, Concerned Citizens for Nuclear Safety (CCNS), 
Tewa Women United, and Peace Action New Mexico. During the Laboratory's presentation a number 
of questions were asked that could not be immediately answered by Laboratory staff. On November 20, 
2003, we discussed these questions and identified eight that the Laboratory would formally address. 
Below, these eight questions are presented and answered. 

1) Question by Peggy Prince, Peace Action New Mexico 
During discussions about the 1999 nitrate moratorium, Peggy Prince asked, Where are the heavy 
hitters {term used by Pete Worland) located and where is their nitrogen waste sent for treatment 
and disposal? 

LANL Response 
One of the more significant generators of nitric acid waste was the analytical laboratory 
conducting urinalysis studies. Nitric acid waste generated during urinalysis was initially sent 
offsite to a hazardous waste treatment and disposal facility because it has a very low pH. 
Presently, this waste is neutralized onsite and is sent to the Laboratory's TA-46 Sanitary 
Wastewater Systems (SWWS) Facility where the nitrates are treated by biological denitrification. 
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Mr. Curt Frischkorn 
RRES-WQH: 03-332 

- 2 - December 23, 2003 

Another generator of nitric acid waste is the TA-55 facility. Since 1999 nitric acid waste 
generated at the TA-55 facility has been treated separately at the RLWTF from non-TA-55 liquid 
wastewater. This nitrate containing wastewater is first neutralized and then filtered to remove 
alpha emitting radionuclides. The effluent water from this process is then evaporated. The 
concentrated "bottoms" from the evaporator are solidified with cement and disposed of as low­
level waste at the TA-54 radioactive solid waste landfill. The distillate from the evaporation 
process is processed through the RLWTF and discharged to the environment via NPDES 
Permitted Outfall 051 in Mortandad Canyon. 

2) Question by John Young, NMED 
Are NARS waste streams that go to Room 60 at the RLWTF permitted under NP DES or RCRA? 

LANL Response 
Liquid waste from NARS is permitted under the Laboratory's NPDES Permit No. NM0028355. 
The Nitric Acid Recovery System (NARS) located at TA-55, PF-4, is a distillation column that 
reclaims the nitric acid generated during TA-55 plutonium processing operations. When NARS is 
operating, the bottom of the distillation column produces 12 M nitric acid. All nitric acid 
produced by NARS is then transferred to the product storage tank for reuse in TA-55 operations. 
The distillate extracted from the condenser at the top of the distillation column consists of water 
and approximately 45 ppm nitric acid. This liquid waste is discharged by TA-55 to Room 60 at 
the RLWTF via the RLW Collection System's "Acid" waste line (See RLWTF Flow Schematic). 
Radioactive liquid wastewater discharged to Room 60 is pre-treated then sent to the volume 
reduction evaporator. Distillate from the volume reduction evaporator is discharged through 
NPDES Permitted Outfall 051 to Mortandad Canyon. 

A RCRA permit is not required for the NARS distillate piped to Room 60 at the RL WTF because 
it is subject to regulation under the NPDES permit as allowed by the wastewater treatment unit 
specific permit exclusion at 20.4.1.900 NMAC, incorporating 40 CFR 270.l(c)(2)(v). Further 
processing of the distillate in Room 60 through cementation is subject to regulation by 20.4.1 .300 
NMAC, incorporating 40 CFR 262.34(a), as a RCRA <90 day storage area (LANL Site ID #1778) 
rather than by permit. The bottom material (12 M nitric acid) produced by the NARS process is 
not RCRA regulated as it is re-used in the TA-55 plutonium processing operations and is excluded 
as a RCRA solid waste through closed loop recycling by reclamation exemption at 20.4.1.200 
NMAC, incorporating 40 CFR 261.4(a)(8). 

3) Question by Curt Frischkorn, NMED 
Is NARS a pre-treatment unit for the TA-50 RL WTF? 

LANL Response 
NARS is not a pre-treatment unit for the TA-50 RLWTF. NARS is a process unit owned and 
operated by the Nuclear Materials Technology Division (NMT) for the intended purpose of 
reclaiming nitric acid for reuse in PF-4 operations. 

4) Question by Curt Frischkorn, NMED 
Does the Laboratory have any explanation for the elevated chromium in MCOBT-4.4? 
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Mr. Curt Frischkorn 
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LANL Response 

- 3 - December 23, 2003 

The dissolved concentration of chromium in MCOBT-4.4 is approximately 0.050 mg/L which is 
also the NMWQCC groundwater standard for Cr. Possible sources of Cr at MCOBT-4.4 include 
natural and/or Laboratory releases. Analytical results from surveillance monitoring of alluvial 
groundwater in Mortandad Canyon show concentrations of Cr typically less than 0.020 mg/L. 
Chemically-altered portions of the Cerros del Rio basalt may contain natural Cr(III) that can be 
oxidized to Cr(VI). Under oxidizing conditions, Cr(VI) is stable as Cr04-2 and under alkaline pH 
conditions this anion is semi-adsorbing. The perched intermediate depth groundwater at MCOBT-
4.4 is both oxidizing and has an alkaline pH, so some Cr dissolved in the groundwater would be 
expected under these conditions. The source of Cr at MCOBT-4.4 will be evaluated further during 
preparation of the final geochemistry report (which will be published in CY04). 

Four quarterly sampling events have been completed at MCOBT-4.4 with the last event conducted 
in May, 2003. Analytical results from these sampling events were reported to the NMED in the 
Laboratory's Groundwater Protection Program Quarterly Reports. 

No future sampling at MCOBT-4.4 is planned at this time. MCOBT-4.4 will be plugged and 
abandoned due to suspected leakage and replaced with another intermediate well (I-4) as one of 
the activities in the Mortandad Canyon Groundwater Investigation Work Plan. Further 
information on the replacement of MCOBT-4.4 can be found in the attached Mortandad Canyon 
Groundwater Investigation Work Plan (see page 28). 

5) Question by Curt Frischkorn, NMED 
Does the Laboratory have any explanation for the 'rebound' effect that is occurring in the 
Permeable Reactive Barrier (Sr-90 and Cl04 concentrations drop, then recover)? 

LANL Response 
Low flow rates in the alluvium probably have resulted in incomplete flow throughout the 
Permeable Reactive Barrier (PRB), especially in the limestone cell. More sampling and tracer 
testing at the PRB are required to test this hypothesis. 

6) Question by Joni Arends, CCNS 
Following Pete Worland's discussion regarding the low concentrations of Sr-90 and Cs-137 
presently in the RLWTF's influent (and effluent), Joni Arends asked, What were the historical 
concentrations of Sr-90 and Cs-137 discharged to Mortandad Canyon? 

LANL Response 
Regarding Strontium-90 discharges from the RL WTF: 
From 1980 through 2002, Sr-90 concentrations in the RL WTF effluent were typically less than 
100 pCi/L. During this 22-year period, only four monthly composite samples were greater than 5 
nCi/L (5,000 pCi/L). The highest monthly composite sample was 39 nCi/L (39,000 pCi/L) and 
occurred in early 1991. Sr-90 is regulated under DOE Order 450.1 by the U.S. Department of 
Energy. The TA-50 RLWTF's effluent has met the DOE Derived Concentration Guidelines 
(DC Gs) since December 1999. 
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RRES-WQH: 03-332 
Regarding Cesium-137 discharges: 
From 1980 through 1990, Cs-137 concentrations in the RLWTF effluent were typically less than 5 
nCi/L (5,000 pCi/L). From 1991through2002, Cs-137 in the RLWTF effluent has trended 
downward from less than 500 pCi/L to less than 10 pCi/L. During this 22-year period, three 
monthly composite samples were greater than 10 nCi/L (10,000 pCi/L). The highest monthly 
composite sample was 24 nCi/L (24,000 pCi/L) and occurred in early 1991 during the same month 
as the highest Sr-90 discharge that was mentioned previously. Cs-137 is regulated under DOE 
Order 450.1 by the U.S. Department of Energy 

7) Question by Curt Frischkorn, NMED 
Can I have a copy of the draft Mortandad Canyon Workplan addendum? 

LANL Response 
A copy is attached. 

8) Question by Kathy Sanchez, Tewa Women United 
What caused the tritium spike in RLWTF's effluent in July, 2000? 

LANL Response 
The tritium concentrations in the July, August and September, 2000, monthly composite effluent 
samples were 200, 120 and 130 nCi/L, respectively. The 20 months prior to those three months 
had averaged less than 30 nCi/L tritium. The 39 months since those three months have averaged 
less than 20 nCi/L tritium. The "spike" in tritium in the RL WTF effluent during those three 
months was due to receiving some more highly concentrated tritiated wastewater from a specific 
facility. This highly tritiated water is now segregated from the other RL WTF influent wastewater 
and treated through the plant so as to maintain effluent tritium concentrations at less than 20 nCi/L 
(the federal drinking water standard for tritium is 20 nCi/L). 

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

Sincerely, 

Bob Beers 
Water Quality & Hydrology Group 

BB/tml 
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Mr. Curt Frischkorn 
RRES-WQH: 03-332 

Attachment: a/s 
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Cy: J. Young, NMED/HWB, Santa Fe, NM, w/att. 
C. Will, NMED/HWB, Santa Fe, NM, w/att. 
M. Leavitt, NMED/SWQB, Santa Fe, NM, w/att. 
C. Voorhees, NMED/DOE/OB, Santa Fe, NM, w/att. 
R. Ford-Schmid, NMED/DOE/OB, Santa Fe, NM, w/att. 
J. Vozella, DOE/OLASO, w/o att., MS A316 
G. Turner, DOE/OLASO, w/o att., MS A316 
J. Holt, ADO, w/o att., MS A104 
T. Stanford, FWO-DO, w/o att., MS K492 
D. Mclain, FWO-WFM, w/o att., MS J593 
R. Alexander, FWO-WFM, w/o att., MS E518 
D. Moss, FWO-WFM, w/o att., MS E518 
P. Worland, FWO-WFM, w/o att., MS E518 
B. Ramsey, RRES-DO, w/o att., MS J591 
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RLWTF Flow Schematic (CY 2002 basis) 
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BILL RICHARDSON 
GOVERNOR 

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) 827-2918 

Fax (505) 827-2965 rn 
c(J 

ru 
U1 

Ir' 
Ir' 

U.S. Postal Servicer 
CERTIFIED MAIL 
(Domestic Mail Only; No In 

.:::r ~~~~~--.~-"--
CERTIFIED MAIL - RETURN RECEIPT REQUESTEJ' ru Postage $ 

.:::r 
D Certified Fee 
D 
D Return Reciept Fee 

(Endorsement Required) 

March 4, 2004 

Steven R. Rae, Group Leader D Restricted Delivery Fee 1---­
~ (Endorsement Required) 

Water Quality and Hydrology Group 1---­
ru 

Risk Reduction and Environmental Stewardship Division 
Los Alamos National Laboratory 

ru S t!~~~ta!lt ~ Ftfa ........ ~_u.u 

P.O. Box 1663, MS K497 
(RRES-WQH) 
Los Alamos, New Mexico 87545 

CJ • 

, D 
f'-

RE: Request for Additional Information, DP-1132, Los Alamos National Laboratory 

Dear Mr. Rae: 

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

1. A list of exceedences of any ground water standard listed under Section 20.6.2 .3103 NMAC over the 
past five (5) years for samples collected from the following wells : MC0-3 , MC0-4B, MC0-5 , MC0-
6, MC0-7, MC0-9, MCOBT-4.4, R-13, R-14, R-15 , and TW-8 . 

2. A list of detections of any of the toxic pollutants listed under Section 20.6.2 .7.VV NMAC over the 
past five (5) years for samples collected from the following wells : MC0-3, MC0-4B, MC0-5 , MG0-
6, MC0-7, MC0-9, MCOBT-4.4, R-13, R- 14, R-15, and TW-8. 

Please submit the requested information within 45 days of the date of this letter. Your cooperation is 
appreciated. If you have any questions, please contact me at (505) 827-0078. 

Curt Frischkorn 
Ground Water Pollution Prevention Section 

: er·.::1'~?q 
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The World's Greatest Science Protecting America 

Risk Reduction & Environmental Stewardship Division 
Water Quality & Hydrology Group (RRES-WQH) 

APR 0 8 200~ 

P.O. Box 1663, Mail Stop K497 Date: April 5, 2004 
Los Alamos, New Mexico 87545 Refer to: RRES-WQH: 04-062 
(505) 667-7969/FAX: (505) 665-9344 

Mr. Curt Frischkorn 
Ground Water Pollution Prevention Section 
Ground Water Quality Bureau 
New Mexico Environment Department 
P.O. Box 26110 
Santa Fe, New Mexico 87502 

SUBJECT: REQUEST FOR ADDITIONAL INFORMATION, GROUNDWATER 
DISCHARGE PLAN (DP-1132), TA-50 RADIOACTIVE LIQUID WASTE 
TREATMENT FACILITY 

Dear Mr. Frischkorn: 

In your March 4, 2004, letter (copy enclosed) you requested additional information regarding Los 
Alamos National Laboratory's ground water discharge plan application (DP-1132) for the 
Radioactive Liquid Waste Treatment Facility (RL WTF) at Technical Area (TA)-50. Specifically, 
you asked for ground water quality data for 11 alluvial, intermediate, and regional aquifer wells in 
Mortandad Canyon. The three enclosed data tables provide the information requested. In addition, 
I have briefly discussed the data contained within each table below. 

Table 1.0. Detections of Inorganic Contaminants> NM WQCC Reg. 3103 Standards, 
1999-2003. 

A query of the Laboratory's Water Quality Database (WQDB) for NM WQCC Regulation 3103 
inorganic contaminants produced the results presented in Table 1.0. Twelve apparent exceedances 
for fluoride (F) and nitrate-N (N03-N) occurred between 1999 and the third quarter of 2001. 
While not on your list, fluoride was detected at MC0-7.5 at 1.61 mg/Lon 7/7/03, slightly above 
the standard of 1.6 mg/L. You should note that all exceedances occurred in alluvial aquifer wells, 
not in intermediate or regional wells. 

No fluoride or nitrate-N exceedances have occurred since the 3rd quarter of 2001 due to the 
treatment upgrades (Tubular Ultrafilter and Reverse Osmosis Units) installed at the RLWTF in 
March 1999 and the resulting improvements in effluent quality. Figures 1.0 and 2.0 show 
nitrate+nitrite (as N) and fluoride concentrations from quarterly monitoring conducted at 
Mortandad Canyon alluvial wells MC0-3, MC0-6, and MC0-7 from 1998-2003. These data were 
reported to your bureau in the voluntary quarterly reports submitted by the Laboratory since the 
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Mr. Curt Frischkorn 
RRES-WQH: 04-062 

-2- April 5, 2004 

first quarter of 1999. The overall trend of decreasing nitrate+nitrite (as N) and fluoride 
concentrations is coincident with the lower concentrations present in the RL WTF' s effluent since 
March 1999; average effluent nitrate+nitrite (as N) concentrations in 2002 and 2003 were 1.54 
mg/L and 1.23 mg/L, respectively, and average effluent fluoride concentrations in 2002 and 2003 
were 0.46 mg/L and 0.33 mg/L, respectively. 

There were three exceedances for iron (Fe). It should be noted that all three of the iron exceedances 
occurred in unfiltered samples (the NM WQCC ground water standard is for dissolved iron). 
Dissolved iron was measured in samples from these wells at concentrations below the standard. 

Table 2.0. Detections of NM WQCC Reg. 3103 Organic and Radiological Contaminants, 
1999-2003. 

A query of the Laboratory's WQDB for NM WQCC Regulation 3103 organic and radiological 
contaminants produced the results presented in Table 2.0. None of the detections exceeded 
regulatory standards. It should be noted that two regulated contaminants, monomethylnaphthalene 
and Radium-226/Radium-228, were not analyzed for during this period. Ten of the 19 detections 
occurred in Quality Control (QC) samples; these results have been provided to illustrate the 
problem of false positive detections in organic samples. Two additional detections were 
invalidated due to the analytical laboratory finding blank contamination ("B" Flag). The table 
below presents the seven valid detections identified from the database query. 

D t t" e ec ions o fWQCC3103 0 . Mrt ddC rgamcs m 0 an a an yon G roun dW t S a er I '99 '03 amp es, -
Location Sample Date Analyte Result Lab Qualifier GWStandard 

(ug/L) (ug/L) 
MC0-5 8/02/01 Toluene 0.83 J 750 
MC0-5 8/02/01 Xylene (Total) 0.64 J 620 
MC0-5 8/02/01 Benzene 0.45 J 10 
R-15 10/10/00 Toluene 0.69 J 750 
TW-8 8/03/99 Methylene Chloride 2.2 100 
TW-8 8/03/99 Methylene Chloride 2.5 100 
TW-8 6/04/01 Methylene Chloride 1.1 J 100 

Please note that methylene chloride and toluene were also found in equipment, field, and trip 
blanks, and are among several common analytical laboratory contaminants inadvertently 
introduced during organic analysis (Fetter 1993: C. W. Fetter, Contaminant Hydrology (Macmillan 
Publishing Co., New York, 1993), p. 334). Regarding toluene, from Longmire, "The occurrence of 
toluene at well R-15 is probably not related to petroleum products because of its single presence 
without benzene, ethylbenzene, and xylene isomers that are common constituents of gasoline and 
diesel fuel." (Longmire, P., March 2002. "Characterization Well R-15 Geochemistry Report," Los 
Alamos National Laboratory Report LA-13896-MS, Los Alamos, New Mexico, p. 13.). · 

An Equal Opportunity Employer I Operated by the University ofCalifomia for the 
National Nuclear Security Administration of the U.S. Department of Energy 

;·~j: Printed on Recycled Paper 

: i1J? :::t ::i? 



Mr. Curt Frischkorn 
RRES-WQH: 04-062 

-3- April 5, 2004 

The detection of benzene, xylene, and toluene at well MC0-5 on 8/02/01 may be related to the 
presence of gasoline vapors and/or exhaust fumes at the sampling site. This explanation is 
supported by the presence of ethylbenzene in a field trip blank (FTB) prepared for the sampling 
event (see Table 2.0). Well sampling at MC0-5 was conducted using a gas-powered air 
compressor. Gasoline vapors and/or exhaust fumes from the air compressor were potential sources 
of sample contamination. None of these contaminants have reappeared since 2001. 

Table 3.0. Detections of NM WQCC Toxic Pollutants and Other Non-Regulated Organic 
Contaminants, 1999-2003. 

A query of the Laboratory's WQDB for NM WQCC Toxic Pollutants (20.6.2.7.VV NMAC) and 
other non-regulated organic contaminants produced the results presented in Table 3.0. A list of 
NM WQCC regulated toxic pollutants not currently analyzed for by the Laboratory is presented in 
Table 4.0. Sixteen of the 23 detections occurred in QC samples. Two contaminants detected 
( octachlorodibenzofuran and acetone) are unregulated. The table below presents the five valid 
detections of NM WQCC Toxic Pollutants identified from the database query. 

D t f fWQCCT. Pllt t. Mrt ddC G dW t S '99 '03 e ec ions o OXIC o u ans m 0 an a any on roun a er amp es, - . 
Location Sample Date Analyte Result Lab Qualifier 

(u2/L) 
MC0-3 5/01/02 Bis(2-ethylhexyl)phthalate 0.25 J 
MC0-5 8/02/01 Xvlenerl,2-] 0.19 J 
MC0-5 8/02/01 Xylenefl ,3-]+ Xylenerl,4-] 0.45 J 
R-15 2/24/00 Bis(2-ethylhexyl)phthalate 9.3 J 
R-15 10/10/00 Bis(2-ethylhexyl)phthalate 5.9 J 

Please note that bis(2-ethylhexyl)phthalate was found in equipment, field, and trip blanks, and is 
also among several common analytical laboratory contaminants inadvertently introduced during 
organic analysis (Fetter 1993). As indicated previously, the xylene detections at MC0-5 on 
8/02/01 suggest sample contamination from gasoline vapors and/or exhaust fumes. 

Please contact me at (505) 667-7969 if you have any questions regarding this information. 

Sincerely, 

Bob Beers 
Water Quality & Hydrology Group 

BB/tml 
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Cy: C. Voorhees, NMED DOE/OB, Santa Fe, NM, w/enc. 
S. Y anicek, NMED DOE/OB, w/enc., MS J993 
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G. Turner, NNSA/LASO, w/enc., MS A316 
M. Johansen, NNSA/LASO, w/enc., MS A316 
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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 
P. Worland, FWO-WFM, w/enc., MS E518 
B. Ramsey, RRES-DO, w/enc., MS J591 
K. Hargis, RRES-DO, w/enc., MS J591 
T. George, RRES-DO, w/enc., MS J591 
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Table 1.0. Mortandad Canyon. Detections of Inorganic Contaminants> NM WQCC Regulation 3103 Groundwater Standards. 1999-2003. 

MC0-3 I 04/16/99 I F(-1) 

I 
cs 

I 
F 

I I I 
2.22 

I 
mg/L 

I I I 1.6 I 1.39 

MC0-3 07/08/03 Fe DUP UF 1.02 mg/L 1.0 1.02 

MC0-5 I 04114199 I N03-N I cs I F I I I 32.9 I mg/L 10 3.29 

I 
MC0-7 04/13/99 F(-1) cs F 1.79 mg/L 1.6 1.12 

MC0-7 10130100 F(-1) cs F 2.13 mg/L 1.6 1.33 

MC0-7 03112/01 F(-1) cs F 1.61 mg/L 1.6 LOI 

MC0-7 05124101 F(-1) cs F 1.74 mg/L 1.6 1.09 

MC0-7 08/07/01 F(-1) cs F 1.79 mg/L 1.6 1.12 

MC0-7 09110101 F(-1) cs F 1.61 mg/L J 1.6 I.OJ 

MC0-7 06106102 Fe cs UF 1.14 mg/L 1.0 1.14 

MC0-7 06106102 Fe cs UF 1.06 mg/L 1.0 1.06 

MC0-7 04113199 N03-N cs F 14.9 mg/L IO 1.49 

MC0-7 02124100 N03+N02-N cs F 12.5 mg/L IOS 1.25 

MC0-7 04/17/00 N03+N02-N cs F 10.8 mg/L !Os 1.08 

MC0-7 08/07/01 N03+N02-N cs F 10.9 mg/L !Os 1.09 

Notes: 
1Codes: VF-unfiltered, F-filtered, CS-customer sample, DUP-laboratory duplicate, FTB-trip blank, EQB-equipment blank, FB-field blank 
2Lab qualifer codes: J means the associated numerical value is an estimated quantity. B means the analyte was present in the blank and the sample. 
3Validation qualifer codes: J means the analyte is classified as detected, but the reported concentration is expected to be more uncertain than usual. 
4These standards apply to the dissolved portion of the contaminants specified. 

'Standard is forN03-N . 
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Figure 1.0. Nitrate+Nitrite (as N) in Mortandad Canyon 
Alluvial Ground Water, 1998-2003 
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Figure 2.0. Fluoride in Mortandad Canyon 
Alluvial Ground Water, 1998-2003 

NM WQCC GW Std=l.6 mg/L 

RL WTF Treatment Upgrades-March '99 

Oct-00 Oct-01 Oct-02 Oct-03 

Oct-04 

Oct-04 

-+-MC0-3 

-MC0-6 

MC0-7 

-GWStd 

-+-MC0-3 

-MC0-6 

MC0-7 

-GWStd 

41512004 

: r.,;ii?~ ::-u~ 



1g 
I\) 
IJli 
IJ.) 
·.J 

Radioactive Liquid Waste Treatment Facility 
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Table 2.0. Mortandad Canyon. Detections of NM WQCC Regulation 3103 Organic Contaminants. 1999-2003. 

MC0-4B I 06130103 I Toluene I 108-88-3 I VOA cs UF FTB I ug/L 

MC0-5 08/02/01 Ethyl benzene 100-41-4 VOA cs UF FTB 0.18 ug/L J 

MC0-5 08/02/01 Toluene I 08-88-3 VOA cs UF 0.83 ug/L J 

MC0-5 08/02/01 Xylene (Total) 1330-20-7 VOA cs UF 0.64 ug/L J 

MC0-5 08/02/01 Benzene 71-43-2 VOA cs UF 0.45 ug/L J 

MC0-6 04/05/02 Ethyl benzene 100-41-4 VOA cs UF FTB 0.25 ug/L J 

MC0-6 04/05/02 Toluene 108-88-3 VOA cs UF EQB 0.31 ug/L J 

MC0-6 04/05/02 Toluene 108-88-3 VOA cs UF FTB 0.26 ug/L J 

MC0-6 04/05/02 Methylene Chloride 75-09-2 VOA cs UF EQB 0.37 ug/L J 

MC0-6 04/05/02 Methylene Chloride 75-09-2 VOA cs UF FTB 0.49 ug/L J 

R-15 I 10/10/00 I Toluene l 08-88-3 VOA cs UF 0.69 ug/L J 

TW-8 08103199 Methylene Chloride 75-09-2 VOA cs UF 2.2 ug/L 

TW-8 08/03/99 Methylene Chloride 75-09-2 VOA cs UF 2.5 ug/L 

TW-8 06104101 Toluene 108-88-3 VOA cs UF FB 0.56 ug/L BJ 

TW-8 06/04/01 Toluene 108-88-3 VOA cs UF 0.3 ug/L BJ 

TW-8 06/04/01 Methylene Chloride 75-09-2 VOA cs UF FB 0.73 ug/L J 

TW-8 06/04/01 Methylene Chloride 75-09-2 VOA cs UF 1.1 ug/L J 

TW-8 06/04/01 Naphthalene 91-20-3 VOA cs UF FB 0.29 ug/L BJ 

TW-8 06/04/01 Naphthalene 91-20-3 VOA cs UF 0.37 ug/L BJ 

Notes: 
'Codes: UP-unfiltered, F-filtered, CS-customer sample, DUP-laboratory duplicate, FTB-trip blank, EQB-equipment blank, PB-field blank 

iLab qualifer codes: J means the associated numerical value is an estimated quantity. B means the analyte was present in the blank and the sample. 

'Validation qualifer codes: J means the analyte is classified as detected, but the reported concentration is expected to be more uncertain than usual. 
4These standards apply to the dissolved portion of the contaminants specified. 
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750 0.0013 

750 0.0002 
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Table 3.0. Mortandad Canyon. Detections of NM WQCC Toxic Pollutants and Other Unregulated Organic Contaminants.1999-2003. 

3/25/2004 
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MC0-3 05/01/02 

MC0-4B I 03/18/02 

MC0-5 

MC0-5 

MC0-5 

MC0-5 

MC0-5 

MC0-6 

MC0-6 

MC0-6 

MC0-6 

MC0-6 

MC0-6 

MC0-6 

MC0-6 

MC0-7 

MC0-7 

R-15 

R-15 

R-15 

TW-8 

TW-8 

07107100 

08/02/01 

08/02/01 

03/18/02 

05130102 

03/19/02 

04105102 

04105102 

04105102 

04105102 

04105102 

04105102 

04105102 

03/19/02 

06106102 

02124100 

02124100 

10/10/00 

06104101 

06104101 

Bis(2-ethylhexyl)phthalate 

Bis(2-ethylhexyl)phthalate 

Octachlorodibenzofuran 

Xylene[l,2-] 

Xylene[l,3-]+ Xylene[l ,4-] 

Bis(2-ethylhexyl)phthalate 

Dichlorobenzene[ I, 4-] 

Bis(2-ethylhexyl)phthalate 

Dichlorobenzene[ 1,4-] 

Dichlorobenzene[ I , 4-] 

Methyl-2-pentanone[4-] 

Bis(2-ethylhexyl)phthalate 

Hexanone[2-] 

Acetone 

Acetone 

Bis(2-ethylhexyl)phthalate 

Dichlorobenzene[ 1,4-] 

Bis(2-ethylhexyl)phthalate 

Acetone 

Bis(2-ethylhexyl)phthalate 

Carbon Disulfide 

Butanone[2-] 

117-81-7 

39001-02-0 

95-47-6 

117-81-7 

106-46-7 

117-81-7 

106-46-7 

106-46-7 

108-10-1 

117-81-7 

591-78-6 

67-64-1 

67-64-1 

117-81-7 

106-46-7 

117-81-7 

67-64-1 

117-81-7 

75-15-0 

78-93-3 

SVOA 

SVOA 

SVOA 

VOA 

VOA 

SVOA 

VOA 

SVOA 

VOA 

VOA 

VOA 

SVOA 

VOA 

VOA 

VOA 

SVOA 

VOA 

SVOA 

VOA 

SVOA 

VOA 

VOA 

cs 

cs 

cs 
cs 
cs 
cs 
cs 

cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 

cs 
cs 

cs 
cs 
cs 

cs 
cs 

UF 

UF 

UF 

UF 

UF 

UF 

UF 

UF 

UF 

UF 

UF 

UF 

UF 

UF 

UF 

UF 

UF 

UF 

UF 

UF 

UF 

UF 

EQB 

EQB 

FTB 

EQB 

EQB 

FTB 

EQB 

EQB 

EQB 

EQB 

FTB 

EQB 

FTB 

FB 

FB 

0.25 

0.47 

l .8E-05 

0.19 

0.45 

0.59 

0.47 

0.62 

0.27 

0.33 

1.3 

0.76 

1.2 

4.9 

3.6 

0.36 

0.46 

9.3 

19 

5.9 

2.5 

5.3 

TW-8 I 08/21/02 I Dichlorobenzene[l ,2-] I 95-50-1 I SVOA I CS I UF I EQB I I 1.8 
f.., Notes: 
l\ll •codes: VF-unfiltered, F-filtered, CS-customer sample, DUP-laboratory duplicate, FTB-trip blank, EQB-equipment blank, FB-field blank 
IJ.li ' Lab qualifer codes: J means the associated numerical value is an estimated quantity. B means the analyte was present in the blank and the sample. 
fJ.li )validation qualifer codes: J means the analyte is classified as detected, but the reported concentration is expected to be more uncertain than usual. 
I)) 

Los Alamos 
National Laboratory 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug!L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

J 

J 

J 

J 

1 

J 

J 

BJ 

BJ 

1 

BJ 

1 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

1 

y 

y 

N 

y 

y 

y 

y 

y 

y 

y 

N 

y 

N 

N 

N 

y 

y 

y 

N 

y 

N 

N 

y 

_J 

._) 



Radioactive Liquid Waste Treatment Facility 
Ground Water Discharge Plan (DP-1132) 
Request for Additional Information 
March, 2004 

Table 4.0. NM WQCC Toxic Pollutants Not Currently Analyzed For By The 
Laboratory 

Contaminant 
aldrin 
chlordane 
pentachlorobenzene 
1,2,4,5 tetrachlorobenzene 
bis (2-chloroisopropyl) ether 
bis ( chloromethyl) ether 
DDT 
dieldrin 
diphenylhydrazine 
endosulfan 
endrin 
dichloromethane 
heptachlor 
hexachlorocyclohexane (HCH) 

alpha-HCH 
beta-HCH 
gamma-HCH 
technical HCH 

N-nitrosodiethy lamine 
N-nitrosodibutylamine 
N-nitrosodiphenylamine 
N-nitrosopyrrolidine 
toxaphene 
cis-1,2-dichloroethylene 

Los Alamos 
National Laboratory 

CAS Number 
309-00-2 
57-74-9 
608-93-5 
95-94-3 
39638-32-9 
542-88-1 
50-29-3 
60-57-1 
38622-18-3 
115-29-7 
72-20-8 
75-9-2 
76-44-8 

6108-1 1-8 
6108-12-9 
6108-13-0 
608-73-1 
55-18-5 
924-16-3 
86-30-6 
930-55-2 
8001-35-2 
156-59-2 
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BILL RICHARDSON 
GOVERNOR 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

·Ground Water Quality Bureau 

Harold R.unnels Building 

· 1190 St. Franc~ Drive, P.O. Box 26110 

Santa Fe, New Mexico 87502-6110 

Telephone (505) 827-2918 

. Fax (505) 827-2965 

_.:;.· 

RON CURRY · 
. SECRETARY . . 

DnmlTjt WATCHMAN-M( 
DEPUTY SECRETARY 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

March 4, 2004 

Steven R. Rae, Group Leader 
Water Quality and Hydrology Group 
Risk Reduction and Environmental Stewardship Division 
Los Alamos National Laboratory 
P.O. Box 1663, MS K497 
(RRES-WQH) 
Los Alamos, New Mexico 87545 

RE: Request for Additional Information, DP-1132, Los Alamos National Laboratory. 

Dear Mr. Rae: 

The New Mexico Environment Department (NMED) has reviewed the application for the above 
referenced facility 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 exceedences of any ground water standard listed under Section 20.6.2.3103 NMAC over the 
past five (5) years for samples collected from the following wells: MC0-3, MC0-4B, MC0-5, MC0-
6, MC0-7, MCQ;.9, MCOBT-4.4, R-13, R-14, R-15, and TW-8. 

2. A list of detections of any of the toxic pollutants listed under Section 20.6.2.7.VV NMAC over the 
past five (5) years for samples collected from the following weils: MC0-3, MC0-4B, MC0-5, MC0-
6, MC0-7, MC0-9, MCOBT4.4, R-13, R-14, R-15, and TW-8. . . . 

Please submit the requested information within 45 days of the date of this letter. Your cooperation is 
appreciated. If you have any questions, please contact me at (505) 827-0078. 

Sine~ - - -~ ..... -· · · · 

(::~-------
Curt Frischkorn 
Ground Water Pollution Prevention Section 
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The World's Greatest Science Protecting America 

Risk Reduction & Environmental Stewardship Division 
Water Quality & Hydrology Group (RRES-WQH) 

P.O. Box 1663, Mail Stop K497 

Los Alamos, New Mexico 87545 
(505) 667-7969/FAX: (505) 665-9344 

Mr. Curt Frischkorn 
Pollution Prevention Section 
Ground Water Quality Bureau 
New Mexico Environment Department 
P.O. Box 26110 
Santa Fe, New Mexico 87502 

Date: 

Refer to: 

SUBJECT: RLWTF ANNUAL REPORT FOR 2003 

Dear Mr. Frischkorn: 

April 20, 2004 
RRES-WQH: 04-068 

Please find enclosed the following Los Alamos National Laboratory report: RL WTF Annual Report for 
2003 (LA-CP-04-0314, March 2004). 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 (RLWTF) at Technical Area (TA)-50. 

The RL WTF Annual Report for 2003 contains summary information about flows, concentrations, and 
quantities received and discharged at the three facilities used to treat radioactive liquid wastes (T A-50, 
TA-21, and TA-53). 

Please note that this document is a Los Alamos National Laboratory Controlled Publication. 
Distribution of this document is limited and dissemination of any information contained within this 
document is prohibited without prior approval from Los Alamos National Laboratory. 

Please contact me at 667-7969 should you have any questions or concerns regarding this report. 

Sincerely, 

B,4~ 
Bob Beers 
Water Quality & Hydrology Group 

BB/Im 

An Equal Opportunity Employer I Operated by the University of California for the 
National Nuclear Security Administration of the U.S. Department of Energy 
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Cy: M. Leavitt, NMED/SWQB, Santa Fe, NM, w/o enc. 
C. Voorhees, NMED/DOE/OB, Santa Fe, NM, w/o enc. 
R. Ford-Schmid, NMED/DOE/OB, Santa Fe, NM, w/o enc. 
J. Vozella, NNSA/LASO, w/o enc., MS A316 
G. Turner, NNSA/LASO, w/o enc., MS A316 
M. Johansen, NNSA/LASO, w/o enc., MS A316 
J. Holt, ADO, w/o enc., MS A104 
T. Stanford, FWO-DO, w/o enc., MS K492 
D. McLain, FWO-WFM, w/o enc., MS J593 
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B. Ramsey, RRES-DO, w/o enc., MS J591 
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T. George, RRES-DO, w/o enc., MS J591 
D. Stavert, RRES-EP, w/o enc., MS J591 
C. Nylander, RRES-GP, w/o enc., MS M992 
S. Rae, RRES-WQH, w/o enc., MS K497 
D. Rogers, RRES-WQH, w/o enc., MS K597 
M. Saladen, RRES-WQH, w/o enc., MS K497 
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1. Overview of CY 2003 Activities at the TA-50 RL WTF, the TA-21 RL WTP 
and the TA-53 RLWTP 

Los Alamos National Laboratory (LANL) has three facilities for the treatment of 
radioactive liquid wastes (RL W). Most radioactive liquid wastes are treated at the 
Technical Area 50 (TA-50) radioactive liquid waste treatment facility (RL WTF). The 
other two facilities are located at TA-21 and TA-53. During 2003, the TA-50 RLWTF 
received 12.16 million liters ofRLW. The TA-21 and TA-53 facilities received 32,480 
and 383,825 liters ofRLW during 2003, respectively. 

Authorization to discharge effluent water from the T A-50 RL WTF is regulated by the 
United States Environmental Protection Agency (USEPA) under the National Pollutant 
Discharge Elimination System (NPDES). The NPDES permit number is NM0028355. 
The TA-50 RL WTF effluent, for the 4th consecutive year, was in compliance with all 
twenty-one (21) NPDES water quality parameters during calendar year (CY) 2003. 

LANL also has a voluntary commitment with the New Mexico Environment Department 
(NMED) to not discharge effluent from the TA-50 RL WTF that exceeds groundwater 
standards set by the New Mexico Water Quality Control Commission (NMWQCC) for 
three (3) water quality parameters: fluoride, nitrate-nitrogen and total dissolved solids 
(TDS). Two (2) weekly composite samples ofRLWTF effluent slightly exceeded the 
NMED groundwater standard for fluoride of 1.6 mg/L (sample values were 2.07 mg/L and 
1.64 mg/L). Each effluent tank is now analyzed for fluoride prior to discharge to ensure 
that the voluntary commitment is not exceeded again. 

Additionally, the TA-50 RLWTF effluent must meet the guidelines of the United States 
Department of Energy (USDOE) Order 5400.5, "Radiation Protection of the Public and the 
Environment". During 2003, the RLWTF effluent was in compliance with these 
guidelines for the 4th consecutive year. 

During calendar year 2003, the TA-50 RLWTF activities resulted in the disposal of21,432 
kilograms (29 cubic meters) of low-level radioactive dewatered sludge from the rotary 
vacuum filter. Additionally in 2003, 1,876,913 liters of secondary liquid waste from the 
main plant operation was volume reduced by the evaporator. The 135,125 liters of 
evaporator bottoms generated by this evaporation process were trucked to Tennessee for 
drying and solidification. 

Processing challenges at the T A-50 RL WTF in the year 2003 were: 

• Waste exceptance criteria (WAC) exceedances challenged the ability of the 
RL WTF low level waste processes to make dischargeable quality effluent water 
(high gross alpha influent in April and high chemical oxygen demand waters in 
May and September). Retreatment oflarge volumes of water resulted from these 
WAC exceedance events. 

• Increased production of secondary waste volume resulted from the retreatment of 
the waste caused by the WAC exceedance events. 

• Increased production of secondary waste volume also resulted from the decision in 
early April to produce only effluent water that had received RO treatment. 
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• RL WTF influent and process tanks were extremely full during the months of June 
and October due to increased production of secondary waste (as mentioned above), 
the need to retreat water (as mentioned above) and also due to the EDR going out 
of service in mid-April. 

• Additional volumes and increased concentration of waste from the TA-55 MOX 
program beginning in March. 

Besides regular plant operations, several significant operational activities occurred in 2003: 

• Two evaporator campaigns occurred during June-July and October-November. 

• Sludge was removed from the single walled concrete WM-2 sludge tank to 
minimize potential environmental impacts. 

• Conversion of the RL WTF supervisory control and data acquisition software from 
Gensym 02 to Rockwell RS View software. 

• Contamination issues in structure WM-201 exist due to the leaking caustic line 
from TA-55. 

• The detection of the leak in September in the WM-66 caustic storage tank. 

• Pilot testing of the seawater reverse osmosis technology for concentrating the 
RL WTF secondary waste stream. 

• Pilot testing ion exchange for removal of soluble species from tubular ultrafilter 
and reverse osmosis permeate. 

• Bench scale testing of Room 60 treatment improvements by pH modification and 
filtration. 

Two major facility changes occurred during 2003: 

• Siting of project management and construction trailers and installation of 
underground power lines for the anticipated construction of the Cerro Grande 
Rehabilitation Project (CORP) tank farm. 

• WM-2 pumphouse reconfiguration and connection to the cross-country line for the 
discharge of RL WTF effluent to Mortandad Canyon. 

2. Summary of the TA-50 RL WTF Treatment Operations During CY 2003 

The following table, Table 2-1, summarizes on a monthly basis the significant operational 
information that occurred at the T A-50 RL WTF during the 2003 calendar year. Included 
in each month's summary are the unit operations that were used, what pilot testing was 
being performed, significant off-spec influent events, evaporator campaigns, and other 
events that significantly affected operations. 
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Table 2-1 Summary ofTA-50 RLWTF Operations During CY 2003 

January 

February 

March 

April 

- Normal operations included: IO, CL, SF, VF, TUF, IX, RO, EDR 
(influent oxidation, clarifier, sand filter, vacuum filtration, tubular 
ultrafilter, ion exchange, reverse osmosis, EDR) 

- Pilot testing: seawater RO in Room 116 
- Contamination issues continued in WM-201 as a result of the leak in 

the caustic line from TA-55 
- The RL WTF started out the new year with the 1 OOK influent tank 

80% full of tapwater that came to the plant on Christmas eve and 
Christmas day 2002. A valve failure at TA-48 allowed this water into 
the radioactive liquid waste collection system 

- Normal operations included: IO, CL, SF, VF, TUF, IX, RO, EDR 
- Additional operations: trucked evaporator bottoms to TN 
- Pilot testing: seawater RO in Room 116 
- Contamination issues continued in WM-201 as a result of the leak in 

the caustic line from TA-55 
- Normal operations included: IO, CL, SF, VF, TUF, CUF, IX, RO, 

EDR 
Additional operations: 

• WM-2 sludge tank effort began 
• Began treating MOX waste from TA-55 

Pilot testing: seawater RO in Room 116 
Contamination issues continued in WM-201 as a result of the leak in 
the caustic line from TA-55 
High gross alpha events mid-month 
IX began to load with gross alpha 
Identified that old discharge line to Mortandad Canyon and leaking 
valves in pumphouse were contaminating plant effluent water 
Normal operations included: IO, CL, SF, VF, TUF, CUF, IX, RO, 
EDR 

- Additional operations: 
• WM-2 sludge tank effort continued 
• MOX waste treatment continued 
• Brought into service new IX vessels 
• Installed new RO membranes 
• EDR out of service mid-month 

Pilot testing: seawater RO in Room 116 
Began discharging only RO permeate 
Contamination issues continued in WM-201 as a result of the leak in 
the caustic line from TA-55 
High gross alpha events mid-month 
IX loading with gross alpha 
Elevated fluoride concentrations in influent 
Design began for modification of discharge line to Mortandad 
Canyon and leaking valves in pumphouse to eliminate contamination 
of plant effluent water 
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Table 2-1 Summary ofTA-50 RLWTF Operations During CY 2003 
- Normal operations included: IO, CL, SF, VF, TUF, CUF, IX, RO 
- Additional operations: 

• WM-2 sludge tank effort completed 
• MOX waste treatment continued 
• Retreatment of water required due to high COD 
• Evaporator run begins 

- Pilot testing: seawater RO in Room 116 
- Continued to discharge only RO permeate 

May - Contamination issues continued in WM-201 as a result of the leak in 
the caustic line from TA-55 

- High gross alpha events early in the month 
- IX loading with gross alpha 
- Elevated COD (not from TA-55) concentrations in influent; odor 

detected in CL-1 
- Design continued for modification of discharge line to Mortandad 

Canyon and leaking valves in pumphouse to eliminate contamination 
of plant effluent water 

- Normal operations included: IO, CL, SF, VF, TUF, IX, RO 
- Additional operations: 

• MOX waste treatment continued 
• Influent tanks very full due to retreatment of water required 

because of high COD in influent 
• Evaporator run continued 

- Pilot testing: seawater RO in Room 116 
- Continued to discharge only RO permeate 

June - Contamination issues continued in WM-201 as a result of the leak in 
the caustic line from TA-55 

- High gross alpha events mid-month 
- IX loading with gross alpha 
- Putrid odor detected in CL-1 due to high COD event in May; H1S in 

evaporator distillate 
- Design continued for modification of discharge line to Mortandad 

Canyon and leaking valves in pumphouse to eliminate contamination 
of plant effluent water 
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Table 2-1 Summarv ofTA-50 RLWTF Operations During CY 2003 
- Normal operations included: IO, CL, SF, VF, TUF, CUF, IX, RO 
- Additional operations: 

• MOX waste treatment continued 
• Evaporator run completed 

- Pilot testing: seawater RO in Room 116 
- Continued to discharge only RO permeate 

July - Contamination issues continued in WM-201 as a result of the leak in 
the caustic line from TA-55 

- High gross alpha events mid-month 
- Putrid odor detected in CL- I due to high COD event in May; H2S in 

evaporator distillate 
- Connection to cross-country discharge line to Mortandad Canyon and 

isolation of leaking valves in pumphouse to eliminate contamination 
of plant effluent water 

- Normal operations included: IO, CL, SF, VF, TUF, CUF, IX, RO 
- Additional operations: 

• MOX waste treatment continued 
- Pilot testing: seawater RO in Room 116 

August - Continued to discharge only RO permeate 
- Contamination issues continued in WM-201 as a result of the leak in 

the caustic line from TA-55 
- Began use of the cross-country discharge line to Mortandad Canyon 

to eliminate contamination of plant effluent water 
- Normal operations included: IO, CL, SF, VF, TUF, CUF, IX, RO 
- Additional operations: 

• MOX waste treatment continued 
• Accepted initial treated foam waste from DARHT 
• Retreatment of water due to high COD in influent 
• Evaporator campaign began 

- Pilot testing: 
September • Seawater RO in Room 116 

• Ion exchange treatment of TUF permeate and RO permeate 
- High COD received from TA-55 industrial line 
- Leak detected in WM-66 caustic tank 
- Continued to discharge only RO permeate 
- Contamination issues continued in WM-201 as a result of the leak in 

the caustic line from TA-55 
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Table 2-1 Summary of T A-50 RL WTF Operations During CY 2003 
- Normal operations included: IO, CL, SF, VF, TUF, IX, RO 
- Additional operations: 

• MOX waste treatment continued 
• Retreatment of water due to high COD in influent 
• Trucked 40,000 gallons of high COD effluent to TA-53 

solar basins 
• Evaporator campaign continued 

October - Pilot testing: ion exchange treatment of TUF permeate and RO 
permeate 

- Influent tanks were extremely full due to need to retreat water 
- Continued to discharge only RO permeate 
- High fluoride concentrations in the RL WTF influent 
- Contamination issues continued in WM-201 as a result of the leak in 

the caustic line from TA-55 
- Worked around leaking WM-66 caustic tank to keep TA-55 programs 

operational; initiated design of WM-66 caustic tank replacement 
- Normal operations included: IO, CL, SF, VF, TUF, IX, RO 
- Additional operations: 

• MOX waste treatment continued 
• Retreatment of water due to high COD in influent 
• Evaporator campaign completed 
• Installed new ion exchange columns 

November - Pilot testing: ion exchange treatment of TUF permeate and RO 
permeate 

- Continued to discharge only RO permeate 
- Contamination issues continued in WM-201 as a result of the leak in 

the caustic line from TA-55 
- Worked around leaking WM-66 caustic tank to keep TA-55 programs 

OQerational; continued design of WM-66 caustic tank replacement 
- Normal operations included: IO, CL, SF, VF, TUF, IX, RO 
- Additional operations: 

• MOX waste treatment continued 
- High COD influent received from TA-55 (placed in 1 OOK tank) 

December - Continued to discharge only RO permeate 
- Contamination issues continued in WM-201 as a result of the leak in 

the caustic line from TA-55 
- Worked around leaking WM-66 caustic tank to keep TA-55 programs 

operational; continued design of WM-66 caustic tank replacement 
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3. TA-50 RL WTF Influent and Effluent Flows in CY 2003 

During CY 2003, the TA-50 RLWTF received 12,156,000 liters of influent radioactive 
liquid wastewater. Also, 11,257,000 liters of treated effluent were discharged from the 
facility via the National Pollutant Discharge Elimination System (NPDES) permitted 
outfall during CY 2003. Approximately 135,125 liters of evaporator bottoms were further 
evaporated to dryness and disposed of at the TA-54 radioactive solid waste facility. 
Appendix A is a tabular summary of the TA-50 RLWTF monthly flows. More detail on 
daily flows at the RL WTF is provided in Appendix B. 

Table 3-1 gives effluent discharge information for the RLWTF during CY 2003. 
Discharges from the RL WTF via the NPDES permitted outfall occur in batches of 
approximately 73,000 liters. Each batch discharge, which lasts for approximately 45 
minutes, travels via pipeline to Mortandad Canyon which lies just to the north of the TA-
50 RLWTF. Batch discharges occur, on average, about three (3) times per week. Table 3-
1 also indicates that ninety (90) percent of the water discharged in CY 2003 had received 
reverse osmosis treatment. The other ten (10) percent of the treated water discharged had 
met all regulatory discharge requirements with treatment up to and through tubular 
ultrafiltration and ion exchange. Beginning on April 8, 2003 all water discharged from the 
RL WTF received RO treatment in the effort to produce the highest quality effluent from 
theRLWTF. 

Table 3-1 Effluent Discharge Information for the RL WTF During CY 2003 

Effluent Discharg~ 1'rifdfrrlationfortheRLMFs1~~2 . 
, , <'. • • ·' '. '"L ·""';:/',~~f;£,,,; J;,:;:,:;'>{:,::",.,j .• , : ·' , , , ·, . . ., ~. ''..':>/::·:,.'~:>>~~;;,:,'>:;:· 

JAN-2003 through DEC-2003 

Month 

Jan-03 
·• Feb-03' 

Mar-03 13 
Apr'-03 14 
May-03 13 

Jun-03 20, 

Jul-03 16 
,. 

Aug:,()3 
'"f:f~,V,, 12>; .··.i;;;, 

Sep-03 12 
T'' 

if~: ,Qct-03 

Nov-03 10 
" ,>>. ;· 1' . Dec-03 
2003 Totals 1531 

1ssueci 0210912004 14:55:52: ·. 
a Daily Operational Logs 
b Flow weighted 2003 annual average 

,,,, 

. . . . afa3®r~w;2.}·' < 
965000 

12 

,· '.''' 

1025~00 

958000 

14'728QO. · 
1218800 
a78354~! {~'; /· :.~ ~ ; 
888000 
648200·.··;J~t>·; 
725600 

11257314 

65 
91 
100 

; 100;~::•; ··.:::.::· 
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Table 3-2 tabularizes the TA-50 RL WTF influent and discharge flows on a monthly basis 
for CY 2003. Table 3-2 also shows that trucked transfers of water from the TA-21 
RLWTP to the TA-50 ~WTF did not occur during CY 2003. 

Table 3-2 TA-50 RL WTF Flow Summary During CY 2003 

TA-50 RLWTF 

FLOW SUMMARY (megaliters) 

'. JAN-2003 through DEC-2003 ·. 

TA-21 
·Date Influent Transfer Dischar ed 

Jan-03. 1.151 0 1 ·1t32 
Feb-03 0.728 0 0.813 
Mar:.03:: 0.903 0 0.965 
Apr-03 1.049 0 1.025 
May-03 1.259 0 0.958 
Jun-03 1.278 0 1.473 
Jul-03 1.048 0 1.219 
Aug~03 0.994 0 0.878 
Sep~03 0.871 0 0.888 
Oct-03 0.844 0 0.648 
Nov-03 . 1.099 0 · 0.72EL 
Dec-03 0.932 0 0.482 

Totah. ' '~ , 12.156 0 11.25i; 

Issued 01/14/2004 11:32:11 

Effluent discharges from the TA-50 RL WTF have decreased over the years from 1967 to 
2003 as demonstrated in Figure 3-1, which follows on the next page. The decreases in the 
1980s were largely the result of programmatic issues; the decreases in the 1990s were 
largely the result of efforts to minimize the volume of radioactive liquid waste generation 
at LANL. Additionally, the removal of non-radioactive liquid wastes from the RL WCS 
has also reduced the volume of water in the RL WTF influent and, as a result, the effluent. 
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Figure 3-1 TA-50 Annual Discharge Volumes (1963 - 2003) 
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4. Radiological Nature of the CY 2003 TA-50 RLWTF Influent and Effluent Waters 
and Process Waste Sludge 

The influent wastewater to the TA-50 RLWTF is radioactive due to the presence of 
radionuclides that emit alpha and beta particles, gamma rays and neutrons. Table 4-1 
shows the mass of the nine (9) major alpha particle emitting radionuclides in the RLWTF 
influent and also their mass in the effluent from the RL WTF in CY 2003. The table 
indicates that the treatment process at the RL WTF removes nearly 99.99% of the alpha 
emitters from the wastewater stream. 

Table 4-1 Mass of Alpha Emitting Radionuclides in the RL WTF Influent and Effluent 
During CY 2003 

Mass of Alpha Emitting Radionuclides in the · 

RtWTF Influent and Effluent 

JAN-2003 through DEC-2003 

Mass in Influent Alpha Particle Mass in Effluent 
(qrams) Emittinq Radionuclide (qrams) 

223.2 E-3 Am-241 16.1 E-6 

1.6 EO Np-237 none detected 

* Ra-226 10.6 E-6 

40.7 E-~ Pu-238 6.4 E-6 

5.8 EO Pu-239 690.4 E-6 

25.4 EO Th-232 838.7 E-3 
1.4 EO U-234 none detected 

6.7EO ... U-235 none detected 
1.3 E3 U-238 808.4 E-3 

* Less than Detection Limit 

Issued 01/28/200411:17:39 

There are thousands of naturally occurring and manmade radionuclides. Radiochemists 
analyze the RL WTF influent and effluent for thirty-eight (38) radionuclides which from 
past experience are probable in the LANL radioactive liquid waste. Sixteen (16) of these 
radionuclides were detected in the RLWTF influent and fourteen (14) were detected at 
very low acitivities in the RLWTF effluent in CY 2003. Table 4-2, shown on the next 
page, summarizes the radionuclides for which analyses are performed and also which 
radionuclides were detected in the RL WTF influent and effluent during CY 2003. 

Table 4-3 on page 17 of this report presents the removal of gross alpha radiation from the 
RL WTF influent during CY 2003 on a month-by-month basis. 
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The next table, Table 4-4 which is shown on page 18, is the CY 2003 radionuclide 
summary for the T A-50 RL WTF. Appendix C displays the monthly radionuclide 
summaries. The information, in Table 4-4 and Appendix C, is a compilation of analytical 
information obtained from analyses performed on flow weighted monthly composite 
samples of both influent and effluent waters. Table 4-4 suggests that tritium removal 
occurs in the RL WTF treatment processes (raw influent is 11.1 nCi/L and final effluent is 
7.2 nCi/L). This apparent removal is an analytical anomaly that is being corrected by the 
RL WTF radiochemists. In actuality, influent and effluent tritium concentrations are 
essentially the same. 

Table 4-2 Radionuclide Analyses of the RL WTF Influent and Effluent in CY 2003 

Radionuclides Analyzed Radionuclides Radionuclides 
for in the RL WTF Present in Detected in 

Influent and Effluent RL WTF Influent RL WTF Effluent 

Alpha Particle Emitters 

Am-241 x x 
Np-237 x 
Ra-226 x 
Pu-238 x x 
Pu-239 x x 
U-234 x 
U-235 x 
U-238 x x 
Th-232 x x 

Beta Particle Emitters 

As-74 ·' x 
Ba-133 x 
·se-7 x 

Ce-141 x 
Co-56,Co-57, Co-58 and Co-60 

Cs-134 

Cs-137 x x 
Eu-152 

H-3 x x 
1-133, Mn-52 and Mn-54 

Na-22 x x 
Ra-228 x 
Rb-83 

Rb-84 

Sc-46, Sc-48 and Se-75 

Sn-113 x 
Sr-85 x x 
Sr-89 

Sr-90 x 
V-48 

Y-88 x 
Zn-65 

38 Total 16 Total 14 Total 
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Table 4-3 TA-50 RLWTF Gross Alpha Removal in CY 2003 

Date. 

Jan-03 
Feb-03 
Mar-03 

Apr-03 
May-03 

Jun-03 
Jul-03 
Aug-03 
Sep-03 
Oct-03 
Nov-03 
Dec-03 

TA'.'50 RLWTF Gross Alpha Removal · 

JAN-2003 through DEC-2003 

Removal Factor. · 
Raw Ci Final Ci 1 OOX INF- EFF /INF 

43.9 E-3 29. E-6 99.934 
29.7 E-3 9.8 E-6. . 99.997 

144.6 E-3 15.8 E-6 99.989 
372.5 E-'3· 20.7 E-6 99.994 
366.9 E-3 9.6 E-6 99.997 
167.6 E-3 19.9 E-6 99;~88 

218.1 E-3 35. E-6 99.984 
123.4 E-3 24.4 E-6 99.980 
125.2 E-3 21.7E-6 99.983 

85.9 e.:.3 6.9 E-6 · 99.992 
86.2 E-3 15.9 E-6 99.982 
68.6 E-3 9.6 E-6 99.986 

Issued 01/28/2004 11:44:22 
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Table 4-4 TA-50 RL WTF Radionuclide Summary in CY 2003 

.. TA-so RLWTF Radionuclide summary . · 
, , ;,, '/'·" ,,. . _,.' - ' ,~ '· .. ', ' ,. ~ , / , ~' . 

JAN-2003 through DEC-2003 

RAW 
; 

Number. : ; FINAL 
Mini"1uJ9, ,Nu6r~~~*1;:~:1~r~::i~::~x'! Avg Maximum' Minimum ·ot ·. '· Avg:·. 

<nCi/U ricvL, nCi/L · .. samoies Total Ci <oCi/U. Ci/L : ·: Samoles':; Total' Ci·. 

142.1 EO 400.EO 35.EO 12 1.7 EO 10.5 EO 21. EO 4.7 EO 12 118. E-6 ,. ,., ;, ,.,, 

17.EO 12 63.EO 140.EO 12 765.3 E-3 4.9EO 10. EO 980. E"3 55,~ E.;5 

0 12 0 70.9 EO 360.EO 22.EO 12 798.6 E"6 

6.4EO 26.EO 3.3EO 12 . 78:3 E-3 97.5 EO 420. EO 26: EQ: 12 .; 1,1 E-3 

46.3 E-3 670. E-3 83. E-3 2 562.5 E"6 0 

0 * 
f"';, : ;,'(t,•,, 12 0 34.9 EO 410.EO 410. eo:.: ... · ': 12' 392·.a:e-a 

0 12 0 14.5 EO 170.EO 170.EO 12 162.9 E"6 

0 '*·'' 12 0 0 * * · .; .'f2~;"~~r•:.'~ro 
Co-57 0 * 12 0 0 * 12 0 

Co~58 0 *· ·* 12 0 
'/·"' 

0 * .12. 
·~· ~ '»< 

0 

Co"60 0 12 0 0 12 

Cs-134 0 * ·f/ 12 0 
.. 

0 
.. 

12 

Cs-137 45.5 E-3 380. E-3 4.1 E-3 12 553.3 E.;5 54.6 EO 290.EO 9.1 EO 12 614.3 E"6 

Eu-152 0 * * 12 0 0 * * .12· 0 

1-133 0 12 0 0 12 0 

Mn-52 0 * • 12 0 0 * .·,:; 
12. 0 

Mn-54 0 12 0 0 12 0 

Na-22 2.9 E-3 49. E-3 49. E-3 . 12 35.7 E"6 1.6 EO 14~EO 5.8EO 12 18.2 E"6 

Np-237 93.2 E-3 900. E-3 900. E-3 12 1.1 E-3 0 12 0 

Pu-238 57.4 EO 160.EO 13,EO 12 697.8 E-3 9.7EO 18.EO 3.5EO 12 109.4 e.;s 
Pu-239 29.5 EO 59. EO 7.7 EO 12 359.1 E-3 3.8 EO 7.7 EO 1.7 EO 12 42.9 E-6 

Ra-226 0 * * 12 0 934.8 E-3 8.9EO 8.9EO '12 10.5 e.;s 
Ra-228 0 12 0 847.4 E-3 5.5 EO 5.3 EO 12 9.5 e.;s 
Rb-83 0 * ·• 12 0 0 * * 12 0 

Rb-84 0 12 0 0 12 0 

Sc-46 0 * * 12 0 0 * 
.. .,. 

12 0 

Sc-48 0 12 0 0 12 0 

Se-75 0 * * 12 0 0 * ,,:·· :12>:;. :,0 
Sn-113 1.4 E-3 19. E-3 19. E-3 12 17.2 E"6 0 12 0 

Sr-85· 27.3 E-3 250. E-3 42. E-3 .. 12 331.7 E.:S 3.4EO 40.EO 40.EO.·,· · 12;··.38;3E::§ 

Sr-89 0 12 0 0 0 

Sr-90 . .. ; 
15.5 E-3 120. E-3 110. E-3 12 188.4 E.;5 0 * * 0 

RITIUM 0 0 0 10.4 E3 17.E3 3.6 E3 12 117.1 E-3 

h~232 230.2 e.;s 580.E-6 40. E-6· 12 2.8 e.;s 8.2 E-3 50. E-3 30. E-3 12 92:3 E-9 

705.5 E-3 5.7 EO 28. E-3 12 8.6 E-3 0 12 0 

1.2 E-3 2.1 E·3 500: e.;s 12 14:5 E"6 0 * * 12: ;O 

36.9 E-3 56.4 E-3 18.6 E-3 12 448.3 E.;5 24.1 E-3 140. E-3 110. E-3 12 271.7 E-9 

0 * * 12 0 0 * 12 •., ;o 
1.2 E-3 16. E-3 16. E-3 12 14.4 E-6 0 12 0 

n.;65 0 * • 12 0 0 * * 12<. •o 
Volume of Flow: Influent= 12156083 liters Final= 11257314 liters 

* Less than Detection Limit 
Issued 01/27/2004 13:56:35 
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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 identified 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 will be found for each radionuclide. For a water to be in compliance 
with Order 5400.5, the sum of the ratios cannot exceed 1.0. The radionuclides of primary 
concern in the RLWTF effluent are Pu-238, Pu-239, and Am-241. These three isotopes 
typically account for greater than 90% of the sum of the ratios in the RL WTF effluent. 

Compliance with this Order insures that the yearly dose will be less than 100 millirem to a 
person drinking 2 liters of this water per day. The millirem is a unit for measuring the 
biological effects of radiation on the human body. The average annual radiation dose 
equivalent to a member of the general population of the United States from both natural 
and manmade sources is about 361 millirem (mrem). Of this average total radiation dose, 
296 mrem is from naturally occurring radiation sources and the remaining 65 mrem is from 
manmade radiation sources. Figure 4-1 demonstrates that for CY 2003 the RL WTF 
effluent was in compliance with DOE Order 5400.5. 

Figure 4-1 Twelve Month Flow Weighted Sum of Ratios of the TA-50 RLWTF Effluent 
During CY 2003 (DOE Order 5400.5) 

1.0 --·-·---·----------------------···-----. 

0.9 

------ -- ---------~------·------·· 

~-·~-·---· 
8 0.4 

~ 
0 0.3 
E 
:I 
I/) 0.2 . ----! 

0.1 -·--· ·-----------------· 

The flow weighted sum of ratios for CY 2003 is 0.577 as shown in Table 4-5 on the 
following page. 
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Table 4-5 TA-50 RL WTF Effluent Compared with DOE Order 5400.5 in CY 2003 

. . 

Radioactive•. 
lsoto es' 
Am-241 
As:.74 
Ba-133 
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 

JAN-2003 through DEC-2003 

. )M~an '· DCG·; ... 
~concehtration •· 54oo:s ·. ;; '} , 

·• ·· icoCi/l: • · · · icoCi/L · 

4.9 EO 30 
70.9 EO 40000 

··34.9 EO 
14.5 EO 

54.6 EO 

· 1.6 EO 

9:7EO 
3.8 EO 

934.8 E-3 
847.4 E-3 

···3.4EO · 

10.4 E3 
8;2 E-3 

24.1 E-3 

40000 
1000000 

50000 
10000· 
100000 
40000 
5000 
2000 
3000 

20000 
10000 
20000· 
50000 
10000 

30 
40 
30 
100 
100 

20000 
10000 
20000< 
20000 
20000 
50000 
10000• 
20000 
1000' 

2000000 
so· 
500 
600 
600 

30000 
30000 
9000' 

Sum of Ratios = 0.577 

Issued 01/28/2004 12:05:40 • 

20 

163.2 E-3 
'TaE-3: 

· '<34;9 E-6 
289.3 E-6 

18.2 E-3 

161.9 E-6' 

. 243.1 E-3 
126.9 E-3 
9.3 E-3 
8.5 E-3 

48.6 E:.S • 

5.2 E-3 
164~ E:.S 

40.2 E-6 
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The following series of seven (7) figures highlight significant information which pertains 
to the radiological nature of the TA-50 RL WTF influent and effluent. 

The upper graph in Figure 4-2 shows the gross alpha activity in the raw daily influent 
water to the RL WTF and the gross alpha activity in the effluent from the RL WTF in 
monthly composite samples during CY 2003. The lower graph in Figure 4.2 shows more 
detail on the gross alpha activity in the CY 2003 effluent by changing the scale to 
picocuries per liter. 

The upper graph in Figure 4-3 shows the Pu-238 activity in the raw daily influent water 
to the RL WTF and the Pu-238 activity in the effluent from the RL WTF in monthly 
composite samples during CY 2003. The lower graph in Figure 4.3 shows more detail on 
the Pu-238 activity in the CY 2003 effluent by changing the scale to picocuries per liter. 

The upper graph in Figure 4-4 shows the Pu-239 activl!y in the raw daily influent water 
to the RL WTF and the Pu-239 activity in the effluent from the RL WTF in monthly 
composite samples during CY 2003. The lower graph in Figure 4.4 shows more detail on 
the Pu-239 activity in the CY 2003 effluent by changing the scale to picocuries per liter. 

The upper graph in Figure 4-5 shows the Am-241 activity in the raw daily influent water 
to the RL WTF and the Am-241 activity in the effluent from the RL WTF in monthly 
composite samples during CY 2003. The lower graph in Figure 4.5 shows more detail on 
the Am-241 activity in the CY 2003 effluent by changing the scale to picocuries per liter. 

The upper graph in Figure 4-6 shows the gross beta activity in the raw daily influent 
water to the RL WTF and the gross beta activity in the effluent from the RL WTF in 
monthly composite samples during CY 2003. The lower graph in Figure 4.6 shows more 
detail on the gross beta activity in the CY 2003 effluent by changing the scale to 
picocuries per liter. 

The upper graph in Figure 4-7 shows the Sr-90 activity in the raw daily influent water to 
the RL WTF and the Sr-90 activity in the effluent from the RL WTF in monthly composite 
samples during CY 2003. The lower graph in Figure 4.7 shows more detail on the Sr-90 
activity in the CY 2003 effluent by changing the scale to picocuries per liter. 

The upper graph in Figure 4-8 shows the tritium CH-3) activity in the raw daily influent 
water to the RL WTF and the Tritium (H-3) activity in the effluent from the RL WTF in 
monthly composite samples during CY 2003. The lower graph in Figure 4-8 shows the 
Sr-89 activity in the raw daily influent water to the RL WTF and the Sr-89 activity in the 
effluent from the RL WTF in monthly composite samples during CY 2003. 

As shown in Table 4-6, a total of 161 drums (24,973 kilograms) of vacuum filter sludge 
were shipped to the T A-54 radioactive solid waste disposal facility at LANL during CY 
2003. Shipments of drums were made in February, March, April, July, August, and 
October of 2003. Curies ofU-235, Pu-238, Pu-239 and Am-241 associated with the 
sludge drums is also provided in Table 4-6. 
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Figure 4-2 Gross Alpha Activity in the RL WTF Influent and Effluent During 
CY 2003 
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Figure 4-3 Pu-238 Activity in the RL WTF Influent and Effluent During CY 2003 
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Figure 4-4 Pu-239 Activity in the RL WTF Influent and Effluent During CY 2003 
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Figure 4-5 Am-241 Activity in the RL WTF Influent and Effluent During CY 2003 

RAWSO and FINALSO Am-241 Concentration 

160 -

140 

120 

100 
...I - 80 0 
c 

-+-RAWSO 
-FINALSO 

60 

40 

20 

0 ----1....-....;....m1--__ ........ __ ~---_;_---..;__----1m-~1-'-....;....m1---m 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
I 

I 
2003 Summary by Month 

L __ -- - -.. ---------

FINALSO Am-241 Concentration 

8 

[:+-FINALSO I 

4 

2 

0 +--1----"'-"--+--­

J AN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

2003 Summary by Month 

DCG limit= 30 pCi/L 

25 Official Use Only 



RL WTF Annual Report for 201 March2004 

Figure 4-6 Gross Beta Activity in the RL WTF Influent and Effluent During CY 2003 
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Figure 4-7 Sr-90 Activity in the RL WTF Influent and Effluent During CY 2003 
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Figure 4-8 H-3 and Sr-89 Activity in the RL WTF Influent and Effluent 
During CY 2003 
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Table 4-6 T A-50 RL WTF Vacuum Filter Sludge Drums Shipped During CY 2003 

TA-50-1-116, Vacuum Filter Drums Shipped for Disposal 

No. of 
Month Drums 

Jan-o3 ... 

Feb-03 20 

Mar-03 
., 

22 < 

Apr-03 9 

May-03 0 

Jun-03 0 

27 

Aug-03 37 

Sep-03 0 

Oct-03 23 

0 

Dec-03 0 

. ··. JAN-2003 through. DEC-2003 •. 

U-234 U-235 

O· ·o 
5.59E-07 1.58E-02 2.51E-03 1.07E-02 

4160 3000.45 0 +/- 2.08E-07 +/- 7.02E-03 +/- 3.94E-04 +/- 1.43E-03 

. , :·. ·s.39E~07 ;•···.:2~·.8,p~~ri~ ...• :;~,a7E~b~:·+ ,:1.2~~~q~ 
. 0 +/- 2.38E-07 +/- 8.03E-03 '+/- 4.51 E:-04 +/~ t64E~0.3 

'•' 

4576"' 3402;771' .. ' ," . < 

8.19E-05 4.26E-07 4.59E-03 1.28E-03 4.26E-03 
1872 1367.68 +/- 9.83E-06 +/- 3.28E-08 +/- 3.28E-04 +/- 1.31 E-04 +/- 3.28E-04 

,. 

0 0 0 0 0 . a· 

0 0 0 0 0 0 0 

.· ·.· · .. ···· .. 1.16E-05 ·. 5.73E-07 · 1.71E-02 3.94E-Of:·. 1.33E-02 
5616 4056.72 +/- 9.71E-07 +/-1.35E-07 +/-4.76E-03 +/- 4.42E-04 +/-1.33E::-03 

4.56E-05 9.88E-07 1.80E-02 6.15E-03 1.95E-02 
7696 5816.23 +/- 4.64E-06 +/- 8.99E-08 +/- 1.50E-03 +/- 6.00E-04 +/- 1.50E-03 

0 .. 0 O· 0 0 

4784 

0 0 0 

0 0 0 0 

1.84E-04 3.58E-06 9.56E-02 2.60E-02 7.91 E-02 
TOTAL 138 28704 21432.63 +/- 1.99E-05 +/- 7.45E-07 +/- 2.37E-02 +/- 3.26E-03 +/- 9.18E-03 

Issued 01/14/200411:45:21 
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5. Non-Radiological Nature of the CY 2003 TA-50 RLWTF Influent and Effluent 
Waters and Process Waste Sludge 

In addition to radionuclides, the influent wastewater to the TA-SO RL WTF also includes 
many other inorganic and organic contaminants that require treatment prior to discharge 
via the NPDES permitted outfall to the environment. Twenty-one (21) parameters in the 
effluent from the RLWTF are regulated by the National Pollutant Discharge Elimination 
System (NPDES) in compliance with the Federal Clean Water Act. LANL also has a 
voluntary commitment with the New Mexico Environment Department (NMED) to not 
discharge effluent from the TA-SO RL WTF that exceeds groundwater standards set by the 
New Mexico Water Quality Control Commission (NMWQCC) for three (3) water quality 
parameters: fluoride, nitrate-nitrogen and total dissolved solids (TDS). Table S-1 
identifies these 24 discharge parameters and also indicates the frequency of sampling 
required for each parameter. 

Table S-1 NPDES and NMED Discharge Parameters 

pH' 

Aluminum3 

Arsenic3 

Boron3 

Cadmium1 

Chromium1 

Cobalt3 

I weekly grab sample 
2 monthly grab sample 
3 yearly grab sample 

NPDES 
(21 parameters) 

Copper' Selenium3 

Iron1 Zinc1 

Lead1 Chemical Oxygen 
Demand1 

Mercmy1 Total Suspended 
Solids1 

Nickei2 
Total Toxic 
Organics2 

Perchlorate3 Tritium (accelerator 
produced)3 

Radium-226 + 
Flow4 

Radium-2283 

'I contmuous record 
s each discharge 

NMED 
(3 parameters) 

Fluorides 

Nitrate Nitrogens 

Total Dissolved 
Solidss 

The quantitative limits for the twenty-four (24) NPDES and three (3) NMED discharge 
parameters which pertain to the RL WTF effluent are given in Table S-2. 

The TA-SO RL WTF effluent, for the 4th consecutive year, was in compliance with all 
twenty-one (21) NPDES water quality parameters during calendar year 2003. 

LANL also has a voluntary commitment with the New Mexico Environment Department 
(NMED) to not discharge effluent from the TA-SO RL WTF that exceeds groundwater 
standards set by the New Mexico Water Quality Control Commission (NMWQCC) for 
three (3) water quality parameters: fluoride, nitrate~nitrogen and total dissolved solids 
(TDS). Two (2) weekly composite samples ofRLWTF effluent slightly exceeded the 
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NMED groundwater standard for fluoride of 1.6 mg/L (sample values were 2.07 mg/L 
and 1.64 mg/L). Each effluent tank is now analyzed for fluoride prior to discharge to 
ensure that the voluntary commitment is not exceeded again. 

Table 5-2 Discharge Limits for NPDES and NMED Parameters in the RL WTF Effluent 

NPDES Parameters Monthly Average Daily Max 
{mg/L) {mg/L) 

Flow Report Report 

pH 6--9 SU 6-9 SU 

Chemical Oxygen Demand 125 125 

Total Suspended Solids 30 45 

Total Cadmium 0.05 0.05 

Total Chromium 1.34 2.68 

Total Copper 1.393 1.393 

Total Iron ----- -----

Total Lead 0.423 0.524 

Total Mercury 0.00077 0.00077 

Total Zinc 4.37 8.75 

Total Toxic Organics 1.0 1.0 

Total Arsenic 0.368 0.368 

Total Aluminum 5.0 5.0 

Total Boron 5.0 5.0 

Total Cobalt 1.0 1.0 

Total Selenium 0.005 0.005 

Total Vanadium 0.1 0.1 

Radium 226 + Radium 228 30 pCi/L 30 pCi/L 

Tritium (when accelerator produced) 20,000 pCi/L 20,000 pCi/L 

Total Nickel Report Report 

Perchlorate Report Report 

NMED Parameters Per Discharge 
{mg/L) 

Fluoride 1.6 

Nitrate-nitrogen 10.0 

Total Dissolved Solids 1,000 
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Table 5-3 shows the flow-weighted concentrations for CY 2003 of the TA-50 RLWTF 
effluent in comparison to the NPDES and NMED standards. The table indicates that the 
RL WTF effluent is well below the discharge standards on all parameters. It is noted in 
Table 5-3 that the cadmium concentration in the final effluent during CY 2003 was less 
than the detection limit (LDL) of the analytical procedure. The LDL for cadmium is 
0.003 mg/L. Also, the selenium concentration in the final effluent during CY 2003 was 
below the LDL of0.001 mg/L. 

The next table, Table 5-4, is the CY 2003 mineral summary for the T A-50 RL WTF. This 
information is a compilation of analytical information obtained from analyses performed 
on flow weighted monthly composite samples of both influent and effluent waters. 
Appendix Dis the TA-50 RLWTF monthly mineral summaries during CY 2003. 
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Table 5-3 TA-50 RL WTF Effluent Compared to NPDES and NMED Standards During 
CY 2003 

TA-50 RLWTF Effluent Compared to NPDES and NMED Standards 

JAN-2003 through DEC-2003 

Regulated Standard 
Re ulator Parameter m /L. 

NP DES ALUMINUM 5.EO 

NPDES ARSENIC 368. E-3 

NP DES BORON 5.EO 

NPDES CADMIUM 50. E..:3 

NPDES COBALT 1. EO 

NPDES ·COD 125. EO 
NPDES COPPER 1.4 EO 
NMED · FLUORIDE 1.6 EO 
NP DES LEAD 423. E-3 

NPDES MERCURY 770. E-6 

NMED NITRATE-N 10.EO 

NPDES RADIUM* 30. E-12* 

NP DES SELENIUM 5. E-3 

NMED TDS 1. E3 

NP DES TOTAL CHROMIUM 1.3 EO 

NPDES TOXIC ORGANICS** 1 

NPDES TSS 30. EO 

NPDES VANADIUM 100. E-3 
NPDES ZINC 4.4 EO 

NPDES pH 9.EO 

NP DES IRON Report Only 

NPDES NICKEL Report Only 

NPDES . PERCHLORATE Report Only . 

FINAL Avg.= Flow-weighted average concentration in effluent. 

*Values for radioactive species reported as picocuri~s!Liter. 
**Value for toxic organics reported as micrograms/Liter. 
Issued 01/22/2004 12:56:11 

3.7 E-
61.6 E-3 

234.1 E 

19.3 E-3 
384.5 E­
< 20. E-3 

39.1 E-6 
626.8 E-3 

< 1. E-3 

130.5 EO 
78. E-6 

474. EO* 
<4. EO 

12.9 E-3 
7.5 E-3 

7.4 EO 

62.9 E-3 
< 1. E-2 

< 2. E-3 

33 Official Use Only 



RL WTF Annual Report for 2003 March2004 

ALKALINITY-MO** 

ALKALINITY-P" 

ALUMINUM 

MONIA-N 

ARSENIC 

BARIUM 

BERYLLIUM 

BORON. 

CADMIUM 

CALCIUM 
CHLORIDE 

COBALT 

COD 

CONDUCTIVITY** 

COPPER 

CYANIDE 
FLUORIDE 

HARDNESS .. 

IRON 

LEAD 

MAGNESIUM 

MERCURY 

NICKEL 

NITRATE-N 

NITRITE-N 

PERCHLORATE 

PHOSPHORUS 

POTASSIUM 

SELENIUM 

SILICON 

SILVER 

SODIUM 

SULFATE 

s 

Table 5-4 TA-50 RL WTF Mineral Summary for CY 2003 

· .!~:s~;~L'tfl:~ Min,f7tilt~u1nmary . .. 
JAN-2003 through DEC-2003 

· ·· · · it::.. No> · FINAL. 
Ma~ifll~fll Minimum Sam > Avera e .· .. Maximum 

97.6 EO 

3.4EO 

212. EO 34.7 EO 12 126.7 EO 284. EO 42.2 EO 12 
.. 26.4 EO 7.2 EO .12 .. <b * -•. ,!'·12 

1. EO 

· 4.6EO 

3.4 E-3 

33.6 E-3 

3.5 EO 259. E-3 

6.3 EO 2.7 EO 

11. E-3 

si:> .. E-3' 

8.2 E-3 47. E-3 

80.6 E-3 140. E~3 

3.6 E-3 7. E-3 

·. ·· 11.7 EO 19.rEO 

26.5 EO 77. EO 

657.5 E-6 3. E-3 

257.3 EO 1.1 E3 

383.5 EO 809. EO 

8. E-3 

4.E~3 

2. E-3 

20. E-3 

3. E-3 
'S;EO 

14.EO 

1.·E.·3 

77. EO 

230,EO 

12 

12 

12.4 EO 

56.4 EO 

34.3 E-3 

3.9EO 
12 41.2 E-3 3.7 E-3 

12 407.9 E"3 ' 115.2 E-6 

12 99.6 E-3 0 
. 12 . 980.2 E-3 61.6 E~3 ' 
12 43.5 E-3 234.1 E~6 
12 . 142.2 EO 543.6 f;3 

12 322.2 EO 9.9 EO 

12. 8. E-'3: 273.1 E-6 

12 

12 

3.1 E3 

4~7 E3 
32.9.EO 

359.6EO 

861.8 E-3 

5.2.E·3 

6. EO 150. E-3 12 10.5 EO 19.3 E-3 
23. E-3 '. -: .3, E~3 12 

628.1 E-3 1.4 EO 230. E-3 

45. EO 76.3 EO 31.5 EO 

12 

12 

. . 
63. E-3 990.6 E-6 

7.6 EO 384.5 E-3 

547.2EO 1.2EO 

1.3 EO 2.8 EO 780. E-3 12 16.3 EO 62.9 E-3 

80.5 E-3 130. E-3 40; E-3 12 978;2 E-3 0 

3.8 EO 

4.4 E-3 

7.EO 

9.1 E-3 

2.8 EO 

.1.9E-3 

12 

12 
85.4 E-3 450. E-3 30. E-3 12 

3.9 EO 9.1 EO 830. E-3 12 

722.4 E-3 1.8 EO 171. E-3 12 
141.3 E-3 490. E-3 · 11. e;3 . 12 

4.2 EO 28. E-3 12 
11.EO 4()o.E~3· ·12 

46.7 EO 

53.2 E-3 

8.1 E-3 

39.1 E-6 

1. EO 0 

47.9 EO 626.8 E-3 

8.8 EO 505.9 E-3 

1.7 EO . {) 

26.6 EO 

46.3 EO 

2.2 EO 

3.8EO 

0 
30.8 EO 

12 0 

47.5 E-3 

1.8EO 

0 

40. EO 11..EO 12 374.7.EO 

29.4 E-3 170. E-3 
. ' . ; 

49.9 EO 140. EO 

27.7 EO 100. EO 

200.1 EO 478. EO 

11.1 EO 

· 3.7EO 

38.7 EO 
8;eo 

2. E-3 12 
18. EO ··. 12 

10.EO 

110. EO 

3.3 EO 

2.1 EO 

12 

12 

12 

12 

357.9 E-3 

606.5EO 

337.1 EO 

2.4E3 

134.9 EO 

44.9 EO 

4.Eo 
24.5 E-3 

68.1 EO 

30.4 EO 

130.5 EO 
4.6 EO 

3.6EO 

116. E-3 

6.4EO 

15. E-3 
. 2. E-3 

98. E-3 

3. E-3 

2.EO 

27.EO 

4. E-3 

62.EO 

840. EO 

40. E-3 

5. E~3 

6. E-3 

1.6EO 
10. E-3 

2.E-3· 

31. e;3 · 

3. E-3 

130. E-3 

980. E-3 

1. E-3 

18.EO 

100. EO 

10. E-3 

2. E-3 

1.4 EO 210. E-3 

5.2 EO 324.6 E-3 

171.E-3 

50. E-3 

100. E-6 

20. E-3 

40. E-3 

20. E-6 

4.4EO 26. E-3 

3.6 EO 100. E-3 

186. E-3 20. E-3 

7.5 EO 200. E-3 

12. EO . 610. E-3 

280. E-3 

179. EO. 
98. EO 

3. E-3 

16.EO 

6.EO 

156.EO 

2.EO 

1;1 EO 

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 

1.2 
12 

12 

TOTAL CHRO.MIUM 33.5 E-3 70. E-3 23. E-3 12 406.7 E-3 78. E-6 

338.EO 

8.5 EO 

8.8EO 

1. E-3 

1.9EO 

1. E-3 12 

TOXIC ORGANICs*~ . 789.6 E-3 

TSS 

URANIUM 

VANADIUM 

ZINC 

pH 

29.2 EO 58. EO 11. EO 

98~6 E-3 147. E-3 .· 56. E.-3 

39.4 E-3 220. E-3 10. E-3 

142.4 E-3 190. E~3 20. E~3 
7.1 EO 9.1 EO 6.2 EO 

12 355.2 EO 0 

12 1.2 EO 69.4 E-6 

12 479.6 E-3 12.9 E-3 

12 1 ;1 EO 7~5 E-3 

12 85.9 EO 7.4 EO 

1. EO 12' 

12 
. ·. 

400 .. E-6. 320. E-6 12 
150. E-3 20. E-3 12 

30. E-3 9. E-3 ' 12 · 

8.EO 7.EO 12 

Volume ofFlow;_ Influent= 12156083Hter5 Final= 11257314 litera 

878.4 E 

1a1:se: 
145.6 E­
. 83~9E-

**Alkalinities and hardness as mg CaC03/I; Conductivity as uS/cm; Total Cations as meq/I; Toxic Organics asug/I; Otherwise: mg/I. 

•Less than Detection Limit · Issued 02/11/200416:24:29 
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The following series of eight (8) figures highlight significant information which pertains 
to the non-radiological nature of the TA-50 RLWTF influent and effluent. 

The upper graph in Figure 5-1 shows the silicon, Si, concentration in the raw daily 
influent water to the RL WTF and the silicon concentration in the effluent from the 
RL WTF in monthly composite samples during CY 2003. The lower graph in Figure 5-1 
shows the total dissolved solids, TDS, concentration in the raw daily influent water to the 
RL WTF and the TDS concentration in the effluent from the RL WTF in monthly 
composite samples during CY 2003. 

The upper graph in Figure 5-2 shows the potassium concentration in the raw daily 
influent water to the RL WTF and the potassium concentration in the effluent from the 
RLWTF in monthly composite samples during CY 2003. The lower graph in Figure 5-2 
shows the sodium concentration in the raw daily influent water to the RL WTF and the 
sodium concentration in the effluent from the RLWTF in monthly composite samples 
during CY 2003. 

The upper graph in Figure 5-3 shows the chemical oxygen demand, COD, concentration 
in the raw daily influent water to the RL WTF and the COD concentration in the effluent 
from the RL WTF in monthly composite samples during CY 2003. The lower graph in 
Figure 5-3 shows the calcium concentration in the raw daily influent water to the RL WTF 
and the calcium concentration in the effluent from the RL WTF in monthly composite 
samples during CY 2003. 

The upper graph in Figure 5-4 shows the iron concentration in the raw daily influent 
water to the RL WTF and the iron concentration in the effluent from the RL WTF in 
monthly composite samples during CY 2003. The lower graph in Figure 5-4 shows more 
detail on the iron concentration in the CY 2003 effluent. 

The upper graph in Figure 5-5 shows the mercury concentration in the raw daily influent 
water to the RL WTF and the mercury concentration in the effluent from the RL WTF in 
monthly composite samples during CY 2003. The lower graph in Figure 5-5 shows more 
detail on the mercury concentration in the CY 2003 effluent. 
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Figure 5-1 Silicon and TDS in the RL WTF Influent and Effluent During CY 2003 
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Figure 5-2 Potassium and Sodium in the RL WTF Influent and Effluent During CY 2003 
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figure 5-3 COD and Calcium in the RL WTF Influent and Effluent During CY 2003 
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Figure 5-4 Iron in the RL WTF Influent and Effluent During CY 2003 
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Figure 5-5 Mercury in the RL WTF Influent and Effluent During CY 2003 
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The upper graph in Figure 5-6 shows the zinc concentration in the raw daily influent 
water to the RL WTF and the zinc concentration in the effluent from the RL WTF in 
monthly composite samples during CY 2003. The lower graph in Figure 5-6 shows the 
fluoride concentration in the raw daily influent water to the RL WTF and the fluoride 
concentration in the effluent from the RL WTF in monthly composite samples during CY 
2003. 

The upper graph in Figure 5-7 shows the perchlorate concentration in the raw daily 
influent water to the RL WTF and the perchlorate concentration in the effluent from the 
RL WTF in monthly composite samples during CY 2003. The lower graph in Figure 5-7 . 
shows the methyl orange alkalinity concentration in the raw daily influent water to the 
RL WTF and the methyl orange alkalinity concentration in the effluent from the RL WTF 
in monthly composite samples during CY 2003. 

The upper graph in Figure 5-8 shows the ammonia-nitrogen concentration in the raw 
daily influent water to the RL WTF and the ammonia-nitrogen concentration in the 
effluent from the RLWTF in monthly composite samples during CY 2003. The lower 
graph in Figure 5-8 shows the nitrate-nitrogen concentration in the raw daily influent 
water to the RL WTF and the nitrate-nitrogen concentration in the effluent from the 
RLWTF in monthly composite samples during CY 2003. 
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Figure 5-6 Zinc and Fluoride in the RL WTF Influent and Effluent During CY 2003 
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Figure 5-7 Perchlorate and Total Alkalinity in the RL WTF Influent and Effluent During 
CY 2003 
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Figure 5-8 Ammonia-Nitrogen and Nitrate-Nitrogen in the RL WTF Influent and 
Effluent During CY 2003 
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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/SVOC on a weekly basis. A monthly grab sample of effluent 
water is analyzed for VOC/SVOC. Additionally, individual batches of sludge are also 
analyzed for VOC/SVOC. These analyses are performed according to EPA approved 
methods 624, 625A and 625B by an external EPA certified laboratory. 

Table 5-5 shows the VOC/SVOC detected in the RL WTF influent and the number of 
weeks in which that chemical was detected during CY 2003. More information 
pertaining to VOC/SVOC in the RLWTF influent is given in Appendices E, F, G and H. 

Table 5-5 VOC/SVOC Detected in Weekly Samples of2003 RLWTF Influent 

VOC/SVOC Detected in the RLWTF Weekly Influent Samples 

JAN-2003 throu h DEC-2003 

voe 
Method 624 

1.2.3-TRICHLOROBENZENE 
1,2,4-TRIMETHYLBENZENE 

1,2-DICHLOROBENZENE 
1,2-mCHLOROETHANE 

1,2-XYLENE 
1,3,5-TRIMETHYLBENZENE 
1,3-XYLENE+XYLENE[1 .4-l 

2-BUTANONE 
4-ISOPROPYL TOLUENE 

4-METHYL-2-PENT ANONE 
ACETONE 

BROMOBENZENE 
BROMOMETHANE 

CHLOROFORM 
CHLOROMETHANE 

CIS-1 ;2-DICHLOROETHENE 
CIS/TRANS-1,2-DICHLQROETHENE 

Dl-N-OCTYL PHTHALATE. 
ETHYLBENZENE 

HEXACHLOROBUTADIENE 
ISOPROPYLBENZENE 

METHYL TERT-BUTYL ETHER 
METHYLENE CHLORIDE 

N-NITROSO-Dl-N-PROPYLAMINE 
SEC-BUTYLBENZENE 

STYRENE 
TERT-BUTYLBENZENE 

TOLUENE 
TRICHLOROETHENE 

XYLENE (TOT AL) 
XYLENE[1 ,3-l+XYLENE[1 .4-l 

45 

Weeks 
1 

15 
1 
2 
3 
1 
2 
5 
1 

16 
49 
3 
1 

39 
4 
1 
1 
1 
2 
1 
1 
1 

45 
3 
1 
1 
1 
3 
1 

·3 
2 

Low 
m IL 
2.6 E-3 

840. E-6 
1. E-3 

490. E-6 
510. E-6 
650. E-6 

1. E-3 
7. E..:3 

890. E-6 
2.4 E-3 
78. E-3 

820. E-6 
3.5 E-3 

360. E-6 
260. E-6 

1..6 E-3 
1.6 E-3 
2.8 E-3 

1. E-3 
2. E-3 

760. E-6 
76. E-3 

790. E-6 
7.5 E-3 

900. E-6 
640. E-6 
820. E-6 

1.2 E-3 
4. E-3 

1.7 E-3 
1.2 E-3 

High 
m /L 

2.6 E-3 
11. E-

1. E-3 
30. E-3 

3. E-3 
650. E-

10. E-3 
15. E-

890. E-6 
340. E-3 

3.1 EO 
1.7 E-3 
3.5 E-3 

6. E-3 
3.9 E-3 
1.6 E-
1.6 E-3 
2.8 E-

3. E-3 
2. E-

760. E-6 
76. E-
66. E-
46. E-

900. E-
640. E 
820. E-6 
14. E-3 

4. E-3 
13. E-
4.3 E-
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svoc 
Methods 625A and 6258 

2-NITROPHENOL 
3-METHYLPHENOL & 4.,METHYLPHENOL 

BENZOIC ACID 
BENZYL ALCOHOL 

BIS(2-ETHYLHEXYL)PHTHALA TE 
. BUTYLBENZYLPHTHALATE . 

Dl-N-BUTYLPHTHALA TE 
DIETHYLPHTHALATE 

N-NITROSO-Dl-N-PROPYLAMINE 
N~NITROSODIMETHYLAMINE 

PHENOL 
PYRIDINE 

Issued 02/17/2004 15:02:10 

Weeks 
3 
3 

. 31 

·7 
41 
3· 
1 

12 
3 

. . ·1 
13 
21 

2. E-3 
·2.E-3 
2.7 E-3 
2;E-3 

2.8 E-3 
2. E..;3. 
3. E-3 
2.E-3 

3.7 E-3 
·4.E.:3 . 
2. E-3 

5.1 E-3 

March 2004 

3.3 E-3 
3,3E-

430. E-
210, E-
130. E-

3. E-
3. E-
9. E-

54. E-
4.E-

370. E-
100. E-. 

Table 5-6 summarizes the VOC/SVOC detected in the RLWTF effluent during CY 2003 
and the concentration range of these chemicals. The "months" column in Table 5-6 
indicates the number of monthly samples in which a particular chemical was detected. 
For example, the VOC chemical, chloroform, was detected in very small concentrations 
in six (6) of the twelve (12) monthly effluent samples. Of the SVOC chemicals, only 
chrysene was detected in one (1) monthly effluent sample. 

Table 5-6 VOC/SVOC Detected in Monthly Samples of2003 RLWTF Effluent 

VOC/SVOC Detected in the RLWTF Monthly Effluent Samples 

JAN-2003 throu h DEC-2003 

voe 
Method 624 
Chloroform 

svoc 
Methods 625A and 6258 

Chrvsene 
Issued 0211 i12004 13:54:2f): ··· 

.tow 
Moriths 

6 

Months 
1 
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Table 5-7 summarizes the VOC/SVOC chemicals detected in the RL WTF sludge during 
CY 2003 and the range of concentrations of these chemicals. Additic~nal information 
pertaining to VOC/SVOC in the RL WTF sludge is given in Appendices I, J, Kand L. 

Table 5-7 VOC/SVOC Detected in Samples of2003 RLWTF Sludge 

VOC/SVOC Detected in the RLWTF Sludge Samples 

JAN-2003 throu h DEC-2003 

voe 
Method624 

1.1.2-TRICHLOR0-1.2.2-TRIFLUORO 
1, 1,2.;. TRICHLOR0-1,2,2-TRIFLUOROETHANE 

1,2,4-TRIMETHYLBENZENE 
1,2-DICHLOROBENZENE 
1,3,5-TRIM~THYLBENZENE 

1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 

2-BUTANONE 
4-ISOPROPYL TOLUENE 

4-METHYL-2-PENTANONE 
ACETONE 

CARBON DISULFIDE 
Dl-N-OCTYL PHTHALATE 

DICHLORODIFLUOROMETHANE 
ETHYLBENZENE 

METHYLENE CHLORIDE 
SEC-BUTYLBENZENE 

STYRENE 
TETRACHLOROETHENE 

TOLUENE 
XYLENE TOT AL 

. svoc 
Methods 625A and 6258 

BIS(2-ETHYLHEXYL)PHTHALATE 
Issued 02/17/2004 15:36:17 

47 

Low 
m /L 

1. E-3 
4.5 E-3 
7.9 E-3 

2. E-3 
4. E-3 
2. E-3 
2. E-3 

24. E-3 
2. E-3 

3.8 E-3 
21. E-3 

4. E-3. 
1.2 EO 
6. E-3 

1.3 E-3 
8.6 E-3 

2. E-3 
630. E-6 

1.3 E-3 
2. E-3 

3.7 E-3 

Low 
m /L 

8.5 EO 

High 
m /L 

1. E-3 
4.SE-

6. E-3 
69. E-3 

2. E-3 
630. E-6 

17. E-3 
7. E-

25. E-3 

High 
m iL 

24.EO 
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6. Summary of CY 2003 Operations at the TA-21 RLWTP 

The TA-21 Radioactive Liquid Waste Treatment Plant (RLWTP) historically treated 
radioactive liquid waste from a number of facilities at TA-21. Presently, the TA-21 
RL WTP treats limited volumes of radioactive liquid waste generated from tritium 
research at TA-21 using three (3) treatment processes (clarifier, sand filter and sludge 
vacuum filtration). The TA-21 plant is physically separated from the radioactive liquid 
waste collection system, which conveys water to the main TA-50 RLWTF. 

During CY 2003, the TA-21 RLWTP received 32,480 liters of influent wastewater. The 
plant was operated once during CY 2003, in August, and treated 24,640 liters of 
radioactive liquid waste at that time. The volumes of received and treated water are not 
identical due to stored volumes ofRLW in the influent tanks at the TA-21 RLWTP. The 
water treated in CY 2003 is presently in the effluent tanks at the T A-21 RL WTP. Sludge 
was not treated in the vacuum filter at TA-21 during CY 2003. As a result, no drums of 
dewatered sludge were generated or shipped to TA-54 for disposal. 

Effluent from the TA-21 RLWTP is normally trucked to the TA-50 RLWTF for 
additional treatment to remove alpha particle radioactivity. During CY 2003 no treated 
effluent from the TA-21 RLWTP was trucked to the TA-50 RLWTF. Some treated 
effluent, 7,600 liters, was trucked from the TA-21 RLWTP to the TA-53 solar 
evaporation RL WTP due to elevated concentrations of tritium. 

Tables 6-1 and 6-2 summarize the radiological and mineral constituents in the 24,640 
liters of water treated at the TA-21 RLWTP during January 2003. The "Total (Ci)" 
column in Table 6-1 and the "Total (kg)" column in Table 6-2 display zeroes for each 
radioisotope and each mineral constituent. This is because the influent flow meters at the 
TA-21 RLWTP recorded no flow during January 2003. The 24,640 liters ofRLW treated 
in January 2003 came from the TA-21 RLWTP influent holding tanks. The total curies 
of radioisotopes and the total kilograms of mineral constituents can be determined by 
multiplying the activities and concentrations of constituents in Tables 6-1 and 6-2 by 
24,640 liters. 
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Table 6-1 Radioisotopes in August 2003 Sample ofTA-21 Influent 

TA21 RADIOISOTOPES 

Summary for AUG-2003 

RAW RAW Total 
nCi/L (Ci) 

ALPHA 52. EO 0 
Am..,241 18.EO 0 
BETA 16.EO 0 

Cs-137 * 
Pu-238 9.EO 0 
Pu-239 24.EO 0 
Sr-89 ... 

Sr-90 * 
TRITIUM 20. E3. 0 
Th-232 . 780. E-6 0 
U-234 188. E-3 0 
U-235 7.5 E-3 0 
U-238 4.5 E-3 0 

Volume of Flow: Influent = 0 liters Transferred= 0 liters 

* Less than Detection Limit. .. 

Issued 01/06/2004 14:39:28 
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Table 6-2 Minerals in August 2003 Sample ofTA-21 Influent 

ALKALINITY-MO** 

ALKALl~jtyJp.;_ 
ALUMINUM 

AMMONIA-N 

ARSENIC 

BARIUM 

BERYLLIUM 

BORON, 

CADMIUM 

·CALCIUM 

CHLORIDE 

COBALT, 

COD 

CONDUCTIVITY** 

COf':'PER 

CYANIDE 

FLUORIDE 

HARDNESS** 

IRON 

,LEAD, 

MAGNESIUM 

MERCURY 

NICKEL 

NITRATE-N 

NITRITE-N 

PERCHLORATE 

PHOSPHORUS 

POTASSIUM 

SELENIUM 

SILICON 

SILVER 

SODIUM 

SULFATE 

TDS 

TKN 
c/ ,, 

TOTAL CATIONS-

TOTAL CHROMIUM 

TSS 
URANIUM 

VANADIUM 

ZINC 

pH 

T A21 MINERALS 
Summary for AUG-2003 

RAW Concentration 

459.EO 
• 

2.EO 

2.EO 

115~ E-3 

* 
28. E-3 

103.EO 

60.EO 

5.E-3· 

293.EO 

915. EO 

174. E-3 

7.5 EO 

290.1 EO 

32. EO 

6.EO 

8.EO 

6.7 E-3 

89. E-3 

73Q:,E-3 

170. E-3 

28.EO 

30. EO 

84. EO 

19. EO 

620.EO 

3.5 EO 

12.3 EO 

71. E-3 

300.EO 

13.9 E-3 

30. E-3 

500. E-3 

7.EO 

Volume of Flow: Influent = 0 liters Transferred = 0 liters 

Total K 

0 

0 

0 

0 

0 

0 
0 

0 
0 

0 

0 
0 

0 

0 
0 

0 
0 

0 

0 

0 

0 

0 
0 

0 
0 

0 

0 
0 

0 
0 

March2004 

**Alkalinities and hardness as mg CaC03/I; Conductivity as uS/cm; Totai Cations as meq/I; Otherwi~e: mg/I. , 

• Less than Detection Limit 

Issued 01/06/2004 14:39:34 
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7. Summary of CY 2003 Operations at the TA-53 RLWTP 

The T A-53 RL WTP 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. Operations at the TA-53 
RL WTP started in December 1999. 

During CY 2003 the TA-53 RLWTP received 157,483 liters of wastewater from 
accelerator research at the Los Alamos Neutron Science Center. Additionally during CY 
2003, 6,813 liters of wastewater were trucked to the TA-53 RLWTP from the Omega 
West Facility (TA-2), 3,785 liters from the Weapons Engineering Tritium Facility 
(WETF) at TA-16, 7,600 liters from the TA-21 radioactive liquid waste treatment plant, 
and 217,640 liters of water from the T A-5 0 RL WTF. These trucked wastewaters met the 
waste acceptance criteria for the TA-53 RLWTP. 

During CY 2003, 325,013 liters of water was pumped from the storage tanks for solar 
evaporation in the basins at the T A-53 RL WTP. 
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Appendix A 

TA-50 RLWTF Monthly Flow Summary for CY 2003 
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TA50 MONTHLY FLOWS (liters) 

JAN-2003 through DEC-2003 

Time Rate Sludge Sludge. 
.· . ~,c ,, " Influent Treated 1hrsl <liters/min l Effluent DP · Misc· Recirc Processed Added· Decant 

Jan-03 
!Total 1150951 1343481 100 1182460 0 0 174573 801 7509 8538 
Maximum Dav 253717 100330 7.1 980.42 149100 0 0 72782 267 7509 4269 
Minimum Dav 4691 27994 1.08 111.06 68900 0 0 8577 267 7509 4269 
~veraqe Dav 37127 63975 4.76 254.88 78831 0 0 43643 267 7509 42" 

Feb-03 
!Total 727717 800008 68.7 813300 0 0 175482 11621 22682 0 
Maximum Dav 83464 90023 7.38 310.59 75300 0 I 0 81436 2135 22682 0 
Minimum Dav 5732 7036 1.3 30.07 70900 0 0 5348 939 22682 0 
IAveraoe Dav 25990. 53334 4.58 200.45 73936 0 0 35096 1453 22682·.· 0 

Mar-03 
!Total 903048 '972285 76.8 965000 0 0 211543 9545 11741 5070 
Maximum Dav 57573 101265 7.57 339.66 76100 0 0 43732 2668 11741 5070 
Minimum Dav 4037 39720 2.5 135.25 72500 0 o· 535 267 ·11741. 5070 
Averaqe Dav 29131 64819 5.12 217.65 74231 0 0 17629 682 11741 5070 

Aor..03 
!Total 1048828 1219222 86.66 1025100 0 0 236651 10140 15210 14409 
Maximum Dav 75117 97899 7.23 770.03 148800 0 0 61355 2135 15210 14409 
Minimum Dav 2808 26797 0.58 139.66 63300 0 0 5348 267 15210 14409 
Averaqe Dav 34961. 64170 4.56 275.63 78854 0 0 26295 . 922 15210 . 14409 

Mav-03 
Total 1259010 1211411 110.44 958000 0 0 209945 13342 15210 -
Maximum Dav 116849 89799 8.52 547.84 145600 0 0 67846 2135 15210 0 
Minimum Dav 14600 31319. 1.83 118.36 72000 0 0 .. 9804 267 ·15210 0 
Averaqe Dav 40613 60571 5.52 196.85 79833 0 0 34991 1026 15210 0 

Jun-03 ,'.• 

Total 1278221 2061843 139.48 1472800 0 0 626038 13608 21081 8005 
Maximum Dav 121426 150014 .9;43 3213.67 149000 0 ·o 145181 .2668 10941 •:4803 
Minimum Dav 3217 42502 0.5 108.92 66100 0 0 5348 267 2935 3202 
AveraoeDav . •.. • 42607 89645 6.06 405.84 81822 0 .0 . 41736'. 1134 1027: 4002 

Jul-03 
Total· 1047767 1350333 118.03 1218800 0 0 265953 12276 13608 . .·· 17345 

Maximum Dav 90855 115809 7.25 887.4 77400 0 0 62786 2135 8005 8005 
Minimum Dav 7652 24434 1.25 94.05 74400 0 0 12478 267 1067 4003 
IAveraqe Dav 33799 61379 5.36 218.64 76175 0 0 29550 944 4536 5782 

53 Official Use Only 



RL WTF Annual Reoort for 2003 March2004 

Time Rate Sludge Sludge 
Influent Treated ·· lhrC!\ flifore!lmin \ Effluent DP Misc Reclrc · · P,.n .... oC!C!on Arin on ·. De~nt 

Aua-03 
Total 993992 955923 100.62 878354 0 0 10696 13609 36024 3202 
Maxirnum Dav 105042 98211 9.97 222.24 77000 0 0 8913 . 2668 15210: 3202 
Minimum Dav 9806 14884 3.42 45.77 72630 0 0 1783 267 6938 3202 
Averaae. Dav 32064 56231 5.92 161.15 73196 0 0 5348. 851 12008' 3202, 

Seo-03 
ITotal 871207 807455 77.67 888000 0 0 73532 15213 0 5871 
Maximum Dav 81974 68270 6.17 229.74 74000 0 0 32532 2402 0 5871 
Minimum Dav 111 3425 2.75 13.18 74000 0 0 12478 267 0 5871 
!Averaqe Dav 29040 44859 4.31 173.28 74000 0 0 18383 1014 0 587 

Oct-03 
ITotal 844081 1235795 92.4 648200 0 0 600712 8806 28285 0 
Maximurn Dav 131121 111513 7.37 479.01 73800 0 0 73236 1601 ... 14409. ; :O 
Minimum Dav 1011 1293 1 21.55 69200 0 0 10874 267 6671 0 

.veraqe Dav 27228 58847 ·.4.4 225.12 72022· 0 .0 '33373 ~-~881-· 9428.. . : ' !::~o 
Nov-03 

ITotal. 1098827 998067 .73.76 725600 0 0 318886 9339 ·, 0 .. 11207 
Maximum Dav 258843 108947 8.67 628.43 144200 0 0 91073 1868, 0 11207 
Minimum Dav 2975 18542 2.33 91.7 71200 o· 0 4281 . 267 0 11201: 
iAveraqe Dav 36628 71290 5.27 257.49 80622 0 0 35432 1167 0 11207 

:Dec-03 
'Total 932434 540899 51.59 481700 0 0 202208 12008 41627 16011 
Maximum Dav . 386798 76904 6.2 238.94 73800 0 0 97300 ,''4003 20814. ., 560 
Minimum Dav 5648 9122 1.58 80.02 44700 0 0 6082 267 6404 5070 
IAveraqe Dav 30079 41608 3.97 169.04 68814 0 0 ''25276 . 1715 . '• .. • 13876 .. 533.71 

Time Rate Sludge Sludge 
SUMMARY Influent Treated (hrs) rnters/min) Effluent DP Misc Rec ire Processed Added Decam 
otal~2003 12156083 . 13496722 1096.15 11257314 0 0 3106219 ·. 1~0308 · ;::212911· • '89658 

Maximum Month 1278221 2061843 1472800 0 0 626038 15213 41627 
Minimum Month 727717 540899 481700 0 ·O 10696 .801 7509 
IAver~ge Month 1013007 1124727 91.35 205.21 938110 0 0 258852 10859 17748 
Issued Q1/06/200414:39:50 
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TAS() DAILY FLOWS(liters) fQtJAN-2003 

Time Rate 
Influent Treated <hrs) <liters/min) Effluent DP Misc Recirc Processed Added Decant 

.1 .. Jan-03. •. 12801 ·o 0 0 0 0 0 o.··· · v ·· · o .:: .•..•• ·O ... Oi 
2-Jan-03 16703 39114 5.87 111.06 72900 0 0 8577 0 0 d 
3-Jan-03 40551 . 41025 :' 3;55 220.77 72900· 0 . 0 0 0 0 0 
4-Jan-03 14711 0 0 0 0 0 0 0 0 0 0 
5-Jan-03 16392. 0 0 .· 0 0 0 .Q.:"' 0 ·.·· 0 

.. 
0 0 

6-Jan-03 41909 100330 6.2 269.7 74300 0 0 0 0 0 0 
7-Jan-03 . 4691 89288 6.25. 238.1 149100 0 0 o. 0 0 .· 01 

8-Jan-03 56050 63489 6.75 156.76 75900 0 0 0 267 0 0 
9-Jan-03 19601 63531 1.08. . 980.42 0 ·. 0 0 >72782. 0 :o. • .. 0 
10-Jan-03 0 79969 6.13 217.43 71700 0 0 0 0 0 4269i 

··· 11 :.Jan-03 .. 253717 0 0 0 0 ·. '; 0 0 o··· •.. 0 ·.···.·;. 1509 .. 0 

12-Jan-03 16661 0 0 0 0 0 0 0 0 0 01 

· 13-Jan-03 · 24275 ·. ... ·'98762 .· 7.1 
. ; 

·. 231.84 52945 ; at ··•·o ,:;,,o 0 0 0 
14-Jan-03 27330 41336 3.43 200.86 74300 0 0 0 0 0 0 
15-Jan .. 03 48769· ·.·· 82630: 5.62 245.05 ·76500 : 0 0 0 . ·o·· ·O '.01 
16-Jan-03 28349 69307 3.13 369.05 0 0 0 40269 267 0 0 
17-Jan-03 14679 .35030 4.61. 125.02 74860 . 0 0:'> .·· 0 .. 0 ·•;LO: :01 

18-Jan-03 15871 0 0 0 0 0 0 0 0 0 0 
19-Jan .. 03 14671 O· 0 0 0 0 . . 0 . 0 '~ ... 0 0 'al 
20-Jan-03 16083 0 0 0 0 0 0 0 0 0 0 
21.,Jan-03 .. 67280. 64841 -4.18 258.54 73200 ·. · .. 0 ·o•··· 0 .,,:',, o •·· ·., .... •. · >:<o.• 
22-Jan-03 48236 65058 4.83 224.49 68900 0 0 0 0 0 d 
23-Jan-03 ·• 67443 .. · · .. 81959 6.5 210.15 o 'To . o ....... .. '0 .. 261. ':.:o. :01 

24-Jan-03 20972 36056 3.95 152.14 74800 0 0 0 0 0 0 
25-Jan~03 . .· 20319 O· o· 0 0 0 0 o· .,. ·, ·~ ,:' o· '. 0 '.o 
26-Jan-03 20897 0 0 0 0 0 0 0 0 0 0 
27-Jan-03 ' "47043 41559; 3.58 . 193.48 i4600 . . 0 . 0 0 o. 0 ol 

I 

28-Jan-03 52907 69731 4.8 242.12 0 0 0 0 0 0 42691 
29-Jan-03 35644 ;·. 27994 2.08 ~ 224.31 73400 0 () 0 .. 0 .. <O .• ::'o' 
30-Jan-03 42558 73236 5.78 211.18 75100 0 0 0 0 0 0 

·31-Jan-03 43838 73236 4.52 .. 270.04 0 0 0 0 .o:>:.:·;::. ··,•(J. :a 

1Total 1150951 1343481 100 1182460 0 0 174573 801 7509 8538 

Maximum Day '253717 100330 7.1 980.42 149100 0 0 72182 267 i t.509. 4.2691 

Minimum Day 4691 27994 1.08 111.06 68900 0 0 8577 267 7509 4269 

,verageDay 37127 63975· 4.76 254.88 78831 0 ". o·· 43643 267 1509 426 

Issued 01/06/2004 14:39:50 
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TA50 DAILY FLOWS(liters) for FEB-2003 

Time Rate Sludge Sludge 
Influent Treated (hrs) <liters/min) Effluent DP Misc Recirc Processed Added Decant 

1-Feb-03 16634 0 0 0 0 0 0 0 0 0 0 
2-Feb-03 16536 0 0 0 0 0 0 0 0 0 0 
3-Feb-03 . 23024 73236 3.93· 310.59 74900 0 0 . 39394 0 0 0 
4-Feb-03 83464 0 0 0 0 0 0 0 0 0 0 
5-Feb-03 12674 0 0 0 73700 0 0 22184 0 0 0 
6-Feb-03 0 42646 7.38 96.31 0 0 0 0 0 0 0 
7-Feb-03 13497 40269 3.22 208.43 74600 .o 0 0 0 0 0 
8-Feb-03 16120 0 0 0 0 0 0 0 0 0 o, 
9-Feb-03 16301 0 0 0. 0 0 0 0 0 0 0 
10-Feb-03 6429 51461 4.15 206.67 0 0 0 27120 0 0 0 
·11-'Feb-03 11580 22682 1.3 290.79 74700 0 0 81436 0 22682. 0 
12.;Feb-03 49737 86381 6.87 209.56 0 0 0 0 0 0 0 
13-Fe~03 56744 83863 4.92 284.09 73100 0 0 0 0 .0 0 
14-Feb-03 13670 50380 4.33 193.92 74100 0 0 0 0 0 0 
15-Feb-03 15407 0 0 0 0 0 0 0 0 0 0 
16-Feb-03 15360 0 0 0 0 0 0 0 0 0 0 
17-Feb-03 '15814 0 0 0 0 0 0 0 0 0 0 
18-Feb-03 30500 39394 4 164.14 73200 0 0 0 1868 0 0 
19-Feb-03 40698 0 0 0 75300 0 0 0 0 0 0 
20-Feb-03 32183 31631 2.67 197.45 0 0 0 0 1601 0 0 
21-Feb-03 5732 42388 5.32 132.79 0 0 0 5348 2135 0 0 
22-Feb-03 17087 0 0 0 0 0 0 0 939 0 0 
23-Feb-03 16930 0 0 0 0 0 o· 0 0 0 0 
24-Feb-03 51326 90023 5.98 250.9 70900 o: 0 0 1067 0 0 
25~Feb•03 47242 0 0 0 0 0 0 0 1877 0 0 
26-Feb-03 54459 70004 5.23 223.08 74400 0 0 0 1067 0 0 
27-Feb-03 .48569 68614 5.5 207.92 74400. 0 0 0 1067 0 0 
28-Feb-03 0 7036 3.9 30.07 0 0 0 0 0 0 0 

otal. 727717 . 800008 68.7 813300 0 0 1.75482 11621 .• . 22682 0 
Maximum Day 83464 90023 7.38 310.59 75300 0 0 81436 2135 22682 0 
Minimum Day 5732 7036 1;3 ·30.07 70900 0 0 .5348 939 22682 0 

.verage Day 25990 53334 4.58 200.45 73936 0 0 35096 1453 22682 0 
Issued 01/06/200414:39:50 
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', ,; ·TA50. DAIL y FLOWS(liters) .t6'f MAR•2003 .···•· 
Time Rate 

Influent Treated (hrs) (liters/min) Effluent DP Misc 
1-Mar-03 19162 0 0 :. \ 0 0 0 0 
2-Mar-03 20305 0 0 0 0 0 0 
3·Mar-03 35094 •51525 ' 4.75 80.79 74600 0 . 0 
4-Mar-03 46095 73690 4.7 261.31 73500 0 0 8913 801 0 0 
5..,Mar-03 27681 ''' .0 0 0 74500 0 o· 8913,. .o< 11741 0 
6-Mar-03 31911 73796 6.37 193.08 0 0 0 0 0 0 0 

,, 

7-Mar'-03 26215 .0 0 0 0 0 0 0 0 '• 0 0 
8-Mar-03 21166 0 0 0 0 0 0 0 0 0 0 
9:-Mar-03··•. ' 20614 0 0 0 0 ·o 0 0 :.o 0 Q! 

10-Mar-03 28411 45113 4.5 167.09 74100 0 0 0 0 0 0 
11-Mat'"°3 46151 ,' '• .57351 ' ' 4.83 197.9. ,' 0' •... o .0 . O· 0 •'>'.O ',' ~' 0 
12-Mar~03 37314 47628 3.57 222.35 74700 0 0 0 0 0 0 
13·Mar-03 57431 0 . ' ' (j ;t'• 0 0 0 0'' ' ' 19387 ,,• o. ··:a· .. · 0 
14-Mar-03 29835 0 0 0 0 0 0 0 0 0 0 
15-Mar,.03 25388 0 0 0 0 0 0 O• 0 0 0 
16-Mar-03 26504 0 0 0 0 0 0 0 0 0 0 
17·Mar-03 11849 61431 ·, 7.51 135.25. 72500 •' 0 0 4456 801 ·· 0 () 

18-Mar-03 44394 85098 6 236.38 74800 0 0 0 0 0 5070 
19-Mar.:03. 40917 66359 5.83 '' ' 189.71 ' 74000 0.' ·o ·O 2668 (0 

·;o.', 

'01 

20-Mar-03 27944 69935 4.22 276.2 0 0 0 22789 534 0 0 
21-Mar-03 57573 100412. 4.93 339.66 74800; 0 0 36771 ' .267 •>')(j 0 
22-Mar-03 17804 0 0 0 0 0 0 0 0 0 0 

· 23•Mar•03 ' 19794 •O o· 0 0 0 0 ., o.,,,,. 267 > o· 0 
24-Mar-03 19497 39720 4.63 142.98 74700 0 0 24065 801 0 0 
25~Mar~o3 535. b 

• . .,' 

.0 0 0 0 76100 0 ·0 534 0 
26-Mar-03 30409 0 0 0 0 0 0 43732 534 0 0 
27-Mat-03 41888 101265 5.58 ' 302.46 73700 ·o 0 29504 534 0 0 
28-Mar-03 52339 42116 2.5 280.77 0 0 0 0 267 0 0 
29-Mar-03 17226 0 0 0 0 0 o .. ' 0 0 0 0 
30-Mar-03 18100 0 0 0 0 0 0 0 267 0 0 
31.;.Mar•03 ·· 4031 56786 6.82 138.77 73000 0 0 6239 ;, 0 0 '01 

!Total 903048 972285 76.8 965000 0 o· 211543 9545 11741 5070 
Maximum-Day ··· ' .57573 ' 101265 .7.57 339.66 76100 0 0. 43732 2668 . 11741 · soio 
Minimum Day 4037 39720 2.5 135.25 72500 0 0 535 267 11741 5070 

.Verage Day , 29131 64819 5.12 217.65 74231 0 0 17629 682 ·1.1741' i' .5010 
Issued 01/06/2004 14:39:50 
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TA50 DAILY FLOWS(liters) for APR-2003 
Time Rate Sludge Sludge 

Influent Treated <hrs) <liters/min) Effluent DP Misc Recirc Processed Added Decant 
1-Aor-03 63687 38671 2.92 220.72 74600 0 0 0 . 0. ·O 14409 
2-Apr-03 32774 65337 5.42 200.91 0 0 0 0 0 0 0 
3'"APr..,03 57602 0 0 0 0 0 0 35015 1334 0 0 
4-Apr-03 21167 48841 4.68 173.94 74800 0 0 0 0 0 0 
.5-Apr-03 -21448 . 0 0 0 0 0 0 0 267 0 0 
6-Apr-03 22887 0 0 0 0 0 0 0 0 0 0 
7-Apr-03 45721 57140 1.83 520.4 0 0 0 30594 0 0 0 
8-Apr-03 50273 86328 5.67 253.76 72100 0 0 0 1334 0 0 
9-Aor-03 61807 26797 0.58 770.03 63300 0 0 0 0 15210 0 
10-Apr-03 33390 90723 6.92 218.5 0 0 .0 10696 534 0 0 
11,-Aor-03 0 63616 . 5.67 187 72400 0 0 0 261 0 0 
12-Apr-03 21744 0 0 0 0 0 0 0 0 0 0 
13~Aor-03 22322 0 .o 0 ·o 0 0 0 0 0 0 
14-Apr-03 75117 97899 5.22 312.58 75800 0 0 0 1334 0 0 
15-Apr-03 31589 84466- 7 . 201.11 148800 0 0 0 2135 0 0 
16-Apr-03 27692 89580 6.7 222.84 74500 0 0 23174 0 0 0 
17-Aor-03 41787 75683 6.03 209.18 75700 0 0 5348 1334 0 0 
18-Apr-03 53904 58011 3.12 309.89 74100 0 0 0 0 0 0 
19-Aor-03 21098 0 0 0 0 0 0 0 0 0 0 
20-Apr-03 22097 0 0 0 0 0 0 0 0 0 0 
21-Aor-03 2808 32548 2.08 260.8 0 0 0 61355 1067 0 0 
22-Apr-03 69838 43866 2.42 302.11 0 0 0 11881 267 0 0 
23.:.Aor-03 37859 0 0 0 0 0 0 19489 0 0 0 
24-Apr-03 33827 84459 4.33 325.09 0 0 0 39099 267 0 0 
25-Aor-03 48600' 46684 3.67 212.01 0 0 0 0 0 0 0 
26-Apr~03 20897 0 0 0 0 0 0 0 0 0 0 
27..'Apr-03 21730 0 0 0 0 0 0 0 0 0 0 
28-Apr-03 27852 43323 5.17 139.66 75400 0 0 0 0 0 0 
29-Aor-03 32345 85250 7.23 196.52 73800 0 0 0 0 0 0 
30~Apr-03 24966 0 0 0 69800 0 0 0 0 0 0 

', 
.. 

irotal. . '. 1048828 • 1219222 86.66 1025100 0 0 236651 10140. 15210 1.4409 
Maximum Day 75117 97899 7.23 770.03 148800 0 0 61355 2135 15210 14409 
Minimum Day 2808 26797 0.58 139.66 63300 0 0 5348 267 15210 14409 
Average Day 34961 64170 4.56 275.63 78854 0 0 26295 922 15210 14409 
Issued 01/06/200414:39:50 
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1.;Mav-03 
2-Mav-03 
3-Mav~o3 
4-May-03 

• .5-May--03 .. ·· 
6-Mav-03 
7~Mav-o3 
8-May-03 
9-'May-03 
10-May-03 
11-Mav-oa .. · 
12-May-03 
13-Mav.;03 
14-Mav-03 

· 15-Mav-:0·3 • 
16-May-03 
17"'Mav-03 
18-May-03 
19-Mav-03 
20-Mav-03 
21-Mav-03 
22-May-03 
23 .. MaV-03 
24-May-03 

.25.;Mav-03 
26-Mav-03 
27 .. Mav-03 
28-May-03 

· 29-Mav-03 ·· · ·· 
30-Mav-03 

: 31-Mav-63 • · 

ITotal 
Maximum Day 
Min,imum Day 
.verag~Day 

Influent 
41515 
32841 
19105 
21235 

······ 38724' 

39974 
74783 
35403 
30436 
14617 

, 14644' 
54390 

. 29881 
44400 
48009 
41029 
15146 
18934 
57483 
37222 
33800 
48040 
62386 
17777 
14600 
14967 

116010 
116849 
40310 
65015 
19485 

1259010 
>116849 

14600 
4061,3 

Issued 01/06/2004 14:39:50 

March2004 
•' 

TA50 DAILY FLOW~(liters) for MAY-2003 ; 
Time Rate Sludge Sludge 

Treated (hrs) <liters/min) Effluent DP Misc Recirc Processed Added Decant 
73236 7.92 154.12 0 0 0 . 0' ,, 0 o . ', !()! 

0 0 0 0 0 0 55261 1067 0 0 
,,,, 

0 0 0 , , 0 .o () ;Q . 2010' .. /~i:<; 0 OI 
0 0 0 0 0 0 0 0 0 0 

69873 .•' 5.68 , 205.03 . 72000 0 0 , 0 l 267 , ; ''() ·o 
39394 4.08 160.92 72000 0 0 0 2135 0 0 
88811 .7.5 197.36 73600 0 O· .. 0 1601 Of Di 
57661 6.02 159.64 75400 0 0 0 1868 0 0 

. 54693, , 4. 75 ··.191.91 6 
,"" 

0 o· 'o 0 . ''.io .. ; 0 

0 0 0 0 0 0 0 0 0 0 
0 .' cF , 0, 0 o. . •O . ·o.•., .. .C) •O 

43022 4.03 177.92 74300 0 0 0 0 0 0 
.• 49886 , , . 6.92, 120:15 .. 74800 0 o·· · >21630 .. .. 1334 ·······.o:·>·.·· 01 

31319 3.42 152.63 73800 0 0 0 0 0 0 
65696 5.45 ,• 200.91 ·o 0 0 .o 1334' . • .. O• 0 
52131 5.67 153.24 74800 0 0 0 0 0 0 

0 ' 0 0 0 0 0 0 , 267\-2'{• 0 ., (), 

0 0 0 0 0 0 0 0 0 0 
86580 7.18 200.97 0 0 0 0 0. 15210 0 
80240 6.93 192.98 72800 0 0 31536 0 0 0 
89799 8;52 , 175.66 145600 .o 0 0 0 ···o. 0 
44597 6.28 118.36 0 0 0 9804 267 0 0 

.; 37600.• .•. •3.25 192.82 74900 0 0 o. ·o 0 ::o 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 .o 0 ,··· 

0 :o 0 
0 0 0 0 0 0 0 0 0 0 

33936 , 2.73 207.18 . 0 o· 0 0 0 ·O ; :o, 
72418 7.05 171.2 74000 0 0 0 267 0 0 
60153 1.83 547.84 0 0 0 '67846 , '1601 0 , '• , , >O: 
80366 5.23 256.11 0 0 0 17868 1067 0 0 

·o 0 0 0 0 0 .... · ."·O ·O ·O .0 

1211411 110.44 958000 0 0 209945 13342 15210 0 

·· '89799 8.52 547.84 145600 0 · oi . 67846- 2135· .· :·:~::152,0~: , :';''O' 

31319 1.83 118.36 72000 0 0 9804 267 ' 15210 0 

60571 5;52 .· 196.85 79833,; 0 . o; 34991 1026 ,,:L1s21o ··. Cl 
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' 

.TASO DAILY FLOWS(liters) for JUN-2003 
Time Rate Sludge Sludge 

Influent Treated (hrs) (liters/min) Effluent DP Misc Recirc Processed Added Decant 
· 1-Jun-03 44864 0 0 0 0 0 ·O 0 0 0 0 

, 2-Jun-03 64010 150014 1.92 1302.2 0 0 o 145181 801 o 0 
. 3-Jun-03 0 112847 '• 7.5 250.77 72700 0 0 38772 267 0 0 

4-Jun-03 73821 101403 5.67 298.07 73800 0 o 26739 801 0 0 
5;.Jun-03 27266 105950 8.25 214.04 149000 0 0 20500 0 0 0 
6-Jun-03 82966 103782 5.42 319.13 74800 o o 0 0 o o 
7-Jun .. 03 3217 96410 0.5 3213.67 74800 0 0 101608 0 0 o 
8-Jun-03 37470 0 0 0 0 0 0 5348 0 0 0 
9-Jun-03 7782 98715 9.43 174.47 74400 0 0 40108 1868 0 0 
10-Jun:-03 22689 84765 7.13 198.14 74000 0 0 0 1067 0 0 
11-Jun-03 68908 108435 8 225.91 74600 0 0 0 1067 0 0 
12-Jun-03 121426 90512 6.5 232.08 74800 0 0 0 1067 0 0 
13-Jun-03 41809 69806 5 232.69 75900 0 0 7130 0 0 0 
14-Jun-03 20614 0 0 0 0 0 0 0 0 0 0 
15-Jun-03 22833 0 0 0 0 . 0 0 0 0 0 0 
16-Jun-03 37820 42502 4.83 146.66 74800 0 0 0 0 0 0 
17-Jun-03 56080 94794 5.33 ' 296.42 0 .o 0 0 1067 0 0 
18-Jun-03 45200 82261 3.83 357.97 75100 0 0 25848 0 10941 0 
19-Jun-03 69087 107021 6.5 274.41 71600 0 0 34761 1334 b 0 
20-Jun-03 71033 123959 8.5 243.06 146000 0 0 25848 0 0 0 
21-Jun-03 16587 85449 7.5 189.89 0 0 

J 

0 39217 267 0 0 
22-Jun-03 36701 0 0 0 0 0 0 0 0 0 0 
23-Jun-03 7716 58233 6.33 153.33 73700 0 0 57934 2668 0 0 
24-Jun-03 43728 61616 7.47 137.47 66100 0 0 0 1334 0 0 
2s-Jun.;.03 19730 52281 8 108.92 71400 0 0 0 0 0 3202 
26-Jun-03 72325 79945 4.58,. .290.92 0 0 0 0 0 2935 0 
21-Jun .. 03 42489 78278 4.37 298.54 0 0 0 37435 0 7205 0 
28-Jun-03 0 0 0 0 0 0 0 0 0 0 0 
29-Jun-03 49038 0 0 0 0 0 0 0 0 0 0 
30-Jun-03 71012 72865 6.92 175.49 75300 0 0 19609 0 0 4803 

!Total··· 1278221 2061843 139.48 1472800 0 0 626038 .13608 21081 ·. 8005 

Maximum Day 121426 150014 9.43 3213.67 149000 0 0 145181 2668 10941 4803 
Minimum Day 3217 42502 0.5 108.92 66100 0 0 5348 267 2935 3202 
~verage Day 42607 89645 6.06 405.84 81822 0 0 41736 1134 7027 4002 
Issued 01/06/2004 14:39:50 
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TA,5~ DAILY FLOWS(uters) for JUL~2003 
Time Rate Sludge Sludge 

Influent Treated <hrs) <liters/min) Effluent DP Misc Recirc Processed Added Decant 
· · 1-Jul-03· 21867 92646 7.25 ,. ; 212.98 ' . 76800 0 0 22282.· : :·: ': 801 t ?... > 0' '> 0 

2-Jul-03 76814 115809 5.33 362.13 75600 0 0 16935 0 4536 0 
·3-Jul-03 · < , 26317 64459 ' 6.5 . :; 1.65.28 75600 ,,, 0 0 12478. 2135'" ,,;() 

4-Jul-03 16903 0 0 0 0 0 0 0 0 0 0 
5-Jul-03· 19727 .·· 0 0 :o 0 0 0 o.· O."""··· 

.,:;o, ;,'o 
6-Jul-03 17185 0 .o 0 0 0 0 -0 267 0 0 
7-Jul-03 55729 88849 . 5,33 233.94 76200 ' 0 0 16043 . 0 , .. .· 1067 .. 'Di 
8-Jul-03 43899 74223 6.67 185.46 74400 0 0 0 0 0 0 
9-Jul-03 66062 . 40176 '' 3.58 189.83 .76200 .0 (). 0 ; 0 .o 0 
10-Jul-03 49833 39732 2.5 264.88 0 0 0 50293 0 0 5337 
11-Jul-03 · · 17061 66555 ••... 1.25 887.4 o. 0 0 •• ' 62786 .. ··' ,• 267 0 :,.o 
12-Jul-03 16338 0 0 0 0 0 0 0 0 0 0 
13-Jul-03 18907' o .· '· · o< 0 0 0 o.··· 'o ... ··. 0 0" .o 
14-Jul-03 90855 75541 7 179.86 75200 0 0 0 0 0 4003 
15-Jul-03 '30384 '78936 6.43 204.6 16400 0 0 ·O . o·•, • ' 8005 0 
16-Jul-03 23524 32967 4.98 110.33 0 0 0 17826 801 0 0 
17-Jul-03 24536 50551 6.5 ' : 129.62 .76000 0 0 ·O 0 •'o; ' 0 
18-Jul-03 7652 24434 4.33 94.05 0 0 0 0 267 0 0 
19-Jul.;03 18157 ·•: 0 0 0 0 0 0 o. 0 0 : Qi 

20-Jul-03 18782 . 0 0 0 0 0 0 0 0 0 0 
21.;Jul-03 45405 37914 5.23 ,•' '.120.82 77400 ··.-~ 0' 

·a· .. 0 0.' o; ,, 80051 
22-Jul-03 13299 73505 5.08 241.16 0 0 0 48593 0 0 0 
23-Jut~03. ' 37737 52615; ; 4.82 181.93 75500 0 0 0 1334 ... 0 0 
24-Jul-03 40441 64875 7.25 149.14 77200 0 0 0 1601 0 0 
25-Jul-03 · 27459 50999 5.75 147.82 0 0 ' 0 0 1067 0 0 
26-Jul-03 15702 0 0 0 0 0 0 0 267 0 0 
27-Jul-03 · 22743 0 0 0 0· 0 0 0 0 0 0 
28-Jul-03 38867 51832 5.83· 148.18 76100 0 0 0 0 0 0 
29•Jul-03 39330 .·. 60227 ' 5.58 ' ' 179.89 77400 0 0 o. 1334 \ 'O 0 
30-Jul-03 23525 62650 6.67 156.55 76400 0 0 0 801 0 0 
31-Jul-()3 82727 ' 50238 3.17 264;13 76400 0 0 18717' 1334· ·.·O···· 01 

otal 1047767 1350333 118.03 1218800 0 0 265953 12276 13608 1~~ci~I Maximum Day 90855 ' 115809' 7.25 '887.4 77400 "0 0 '62786 ' ' 2135 ' 8005 
Minimum Day 7652 24434 1.25 94.05 74400 0 0 12478 267 1067 4003 
1Average b~y-.... ··· 33799 61379 '' 5;36 218.64 76175 ·o (j . '• :.· 29550 944 '4536 ·5782! 
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TA50 DAILY FLOWS(liters) for AUG-2003 
' . 

Time Rate Sludge Sludge 
Influent Treated lhrs) <liters/min) Effluent DP Misc Recirc Processed Added Decant 

1-Aua-03 0 14884 5.42 45.77 0 0 0 0 534 0 0 
2-Auq-03 16181 o o o o o o o o o o 
3-AUQ-03 17464 0 0 0 0 0 0 0 267 0 0 
4-Auq-03 9806 62373 7.83 132.77 77000 o 0 1783 0 6938 o 
5-AUQ-03 25184 43796 3.55 205.62 0 0 0 0 0 13876 0 
6-Auo-03 29465 0 0 0 0 0 0 0 0 0 0 
7-AUQ-03 31366 39315 4.33 151.33 0 0 0 0 267 0 0 
8-AUQ-03 105042 0 0 0 0 0 0 0 0 0 0 
9-AUQ-03 79536 0 0 0 0 0 0 0 . 267 0 0 
10-Auq-03 44904 o o 0 o o o o o o o 
11-Auo-03 43607 0 0 0 72630 0 0 0 1601 . 0 0 
12-Auo-03 17464 83620 9.97 139.79 72630 o 0 0 2668 o 0 
13-Auo-03 20044 61444 . ·. 7.33 139.71 72630 0 0 0 1334 0 0 
14-Auq-03 5547~ 73058 6.08 200.27 73236 0 0 0 1601 0 0 
15-AUQ"-03 19604 40070 3.92 170.37 0 0 0 0 0 0 0 
16-Auo-03 16889 0 0 0 0 0 0 0 0 0 0 
17-Auo-03 17495 0 0 0 0 0 0 0 267 0 0 
18-Auo-03 33238 0 0 0 73236 0 0 0 0 0 0 
19-AUQ-03 31500 45250 5.58 135.16 0 0 0 0 0 0 3202 
20-Auo-03 50028 61124 5.42 187.96 72630 0 0 0 1067 0 0 
21-Auo-03 30270 49353 5.42 151.76 72630 0 0 0 1067 0 0 
22-Auo-03 31334 39833 3.42 194.12 0 0 0 0 1067 0 0 

· '23.:.Auo-03 19589 0 0 0 0 0 0 0 0 0 0 
24-Auq-03 17545 0 0 0 0 0 0 0 267 o o 
25·Auo·03 33695 55337 4.15 222.24 72630 0 0 0 0 0 0 
26-Auo-03 17102 70053 6.8 171.7 73236 0 0 0 801 0 0 
27-Auo-03 38021 98211 7~67 213.41. 73236 0 0 0 0 15210 0 
28-Auo-03 59345 80117 8.13 164.24 72630 0 0 8913 267 0 0 
29-Auo-03 32587 38085 5.6 . 113.35 0 0 0 0 0 0 0 
30-AUQ-03 16685 0 0 0 0 0 0 0 267 0 0 

· 31•ALI!:!""03 33530 0 0 0 0 0 0 0 0 0 0 

Total· 993992 955923 100.62 878354 0 0 10696 13609 36024 3202 
Maximum Day 105042 98211 9.97 222.24 77000 0 0 8913 2668. 15210 3202 
Minimum Day 9806 14884 3.42 45.77 72630 0 0 1783 267 6938 3202 
Average Day 32064 56231 5.92 161.15 73196 0 0 5348 851 12008 3202 
Issued 01/06/2004 14:39:50 
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RL WTF Annual Renort for 2003 March2004 
"f ">' 

·TA50 DAIL v · FLOWS(liters) for SEP-2003 

1-Seo-03 
2-Sep-03 
3-Seo-03 
4-Sep-03 
5-Seo-03 
6-Sep-03 
.7-Sep-03 
8-Sep-03 
9-Sep-03 
10-Sep-03 
11-Sep-03 
12-Seo-03 
13-Seo-03 · 
14-Sep-03 
15-Seo.:.03 
16-Seo-03 
17-Seo-03 
18-Seo-03 
19-Seo-03 
20-Sep-03 
21-Seo~oa· 
22-Sep-03 
23-Sep-03 
24-Sep-03 
25-Sep-03 
26-Seo-03 
27-Seo-03 
28-Seo-03 
29-Seo-:03 
30-Seo~03 

• '-'<' 

Influent 
.' 111 

0 
37345. 
29546 
41073 
14630 
9537 

68013 
32354 
39291 
20414 
22579 
18200 
16984 

'53470 
81974 
31696 
44468 
18940 
13255 
12112 
33427 
51863 
20851 
32915 
41720 
15210 
14967 
26~61 
27301 

Time Rate 
Treated <hrs) <liters/min) 

0 
3425 

54633 
68270 
55602 

0 
0 

28384 
57661 
32967 

. 58168 
0 
0 
0 

55185 
68232 
31487 
47161 
59754 

0 
0 

0 
4.33 

4 
6 

•4.28 
0 
0 
3 

5.42 
2.75 
4.33 . 

0 
0 
0 

6.17 : 
4.95 
4.25 

3.8 
6.12 

0 
0 

35587 2.97 
36052 . 3.92 
27824 3.08 

0 0 
0 0 
0 0 
0 0 

·26919 3.05 
60144 5.25 

0 
13.18 

227.64 
189.64 
216.52 

0 
0 

157.69 
177.31 

199.8 
223.9 

0 
0 
0 

149.07. 
229.74 
123.48. 
206.85 
162.73. 

0 
0 

199.7 
153.28 
150.56 

0 
0 
0 
0 

147.1 
190.93 

1ralal 871207 . 807455 .• 77,67 
Maximum Day 81974 
Minimum Day . · · ·· 111 · 

.verage Day 29040 

lssued.01/06/200414:39:50 

68270 6.17 
3425 2.75 

44859 4.31 

229.74 
13.18 

173.28 

Effluent DP 

64 

0 0 
74000 0 
74000 '• 0 
74000 0 

0 0 
0 0 
0 .0 

74000 0 
0 0 

74000 0 
74000 . 0 

0 0 
0. 0 ., 
0 0 

74000 0 
0 0 

74000 0 
74000 0 

0 0 
0 0 
0 0 

74000 0 
74000 0 

0 0 
0 0 
0 0 
0 0 
0 0 

74000 ·o 
0 0 

888000 .. 0 

74000 
74000 

74000 

0 
0 
0 

Misc Recirc 
0 
0 

12478 
0 
0 
0 
0 

Sludge 
Processed 

0 
0 

·'2135. 
2135 
1067 

0 
267 > 

801 

Sludge 
Added Decant 

O· 0 
0 5871 
o ;· · ·o 
0 0 

··o o 
0 0 
0 0 
0 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
o. 
0 

14261 
0 
0 

. 534••.·. . () ) . o . 

o •.. ?. 

0 
0 
0 
0 
0 
0 
0 
0 
0 

.o 
0 
0 
0 
0 
0 
0 
0 

32532 
0 
O• 
0 

'. 0 
0 

14261 
0 
0 
0 
0. 
0 
o. 
0 
0 
0 
0 
0 
0 
0 

1067 
0. 

267 
'•0 

0 
0 
0 

'1868 
2402 

801 
0 

267. 
0 

801 '• 
534 

0. 
0 
0 
0 

267.\ 
0 

0 '• 7'3532 ... :ii 15213 •. 

0 
0 
0 

32532 
12418 

18383 

2402 
2a1··· 

1014 

·.-:.,.,_, 

0 0 
0 .. . ::01 

0 0 
\ff • ··o 

0 0 
0 
0 

. CL .. 01 

0 0 
0 0 
0 0 

• I 0 .. . 0 

0 
··.· ·•o 

0 
0 
0 
0 
0 
0 
0 

0. 
o! 
QI 

o. 
0 
0 
0 

·o 
0 

'o "5811 

0 
·. 0 

0 

5871 
5871 

5871 
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RL WTF Annual Report for 2003 March 2004 - - - -- -- -

.. .. TA50 DAILY FLOW$(1itel"s) for OCT-2003 
Time Rate Sludge Sludge 

Influent Treated lhrs) lliters/min) Effluent DP Misc Recirc Processed Added Decant 
1-0ct..,03 67926 43361 . 2.37 304.93 0 0 0 0 0 0 0 
2-0ct-03 30340 104220 4.75 365.68 0 0 0 72006 0 0 0 
3'-0ct-03. . 42177 37646 . 3.92 160.06 0 0 0 0 0 .. ·· 0 0 
4-0ct-03 20981 0 0 0 0 0 0 0 267 0 0 
5-0ct-03 18944 0 0 0 0 0 0 0 0 0 0 
6-0ct-03 82100 25641 2 213.68 0 0 0 73236 0 0 0 
7-0ct-03 57274 ' 111513 3.88 479.01 0 0 0 64075 0 0 0 
8-0ct-03 31653 0 0 0 0 0 0 29139 0 14409 0 
9-0ct-03 .0 25388 2 211:51 0 0 0 43928 0 6671 0 
10-0ct-03 0 57298 4.33 220.55 0 0 0 58808 0 0 0 
11-0ct-03 .o 0 0 0 0 0 0 45898 .o 0 0 
12-0ct-03 29268 0 0 0 0 0 0 0 0 0 0 
13-0ct..03 0 0 0 0 0 0 0 24489 0 0 0 
14-0ct-03 9608 1293 1 2:1.55 0 0 0 0 0 0 0 
15-0Ct-03 0 31231 4.83 107.77 71300 0 0 0 0 0 0 
16-0ct-03 0 60176 5.67 176.88 0 0 0 39217 801 0 0 
17-0ct-03 4902 25356 7.37 57.34 0 0 0 0 1067 0 0 
18-0ct-03 14684 0 0 0 0 0 0 0 0 0 0 
19"-0ct-03 9022 0 0 0 0 0 0 0 0 0 0 
20-0ct-03 42161 53242 5.63 157.61 71500 0 0 0 801 0 0 
21-0ct-03 131121 89048 5.67 261.75 71900 0 0 11587 1067 0 0 
22-0ct-03 9578 69980 4.57 255.22 0 0 0 20500 801 0 0 
23-0ct-03 68482 79847 5.52 241.08 69200 0 0 12478 1067 0 0 
24-0ct-03 1011 38100 2.75 230.91 73300 0 0 10874 267 0 0 
25-0ct-03 0 0 0 0 ·O 0 0 0 0 O' 0 
26-0ct-03 18155 0 0 0 0 0 0 0 0 0 0 
27-0ct-03 46578 90002 4.22 355.46 71400 0 ·O 18717 1601 0 0 
28-0ct-03 15689 54693 4.97 183.41 73800 0 0 14261 1067 0 0 
29-0ct-03 33267 ·78256 5.55 . . 235 0 0 0 14261 0 7205 0 
30-0ct-03 51719 84615 7.08 199.19 72200 0 0 22282 0 0 0 
31~0Ct'-03 7441 74889 4.32 288.92 73600 0 0 24956 0 0 0 

Total 844081 1235795 92.4 648200 0 0 600712 8806 28285 . 0 
Maximum Day . 131121 111513 7,37 . 479.01 73800 0 0 73236 1601 14409 0 
Minimum Day 1011 1293 1 21.55 69200 0 0 10874 267 6671 0 
Average·Day 27228 58847 4.4 225.12 72022 0 0 33373 881 9428 0 
Issued 01/06/2004 14:39:50 
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RL WTF Annual Report for 2003 
" '. TASO DAIL y' FLOWS(liters) for Nov.;.2003 ,, 

Time Rate Sludge Sludge 
Influent Treated (hrs) <liters/min) Effluent DP Misc Recirc Processed Added Decant 

1-Nov-03 7805 ·O 0 '• ·O 0 ·o 0 ·o···. 0 
'• .• 0 0 

2-Nov-03 22208 0 0 0 0 0 0 0 0 0 0 
3-Nov .. 03 54321 '81986 5.22 261.77 71500 0 0 O' .. 0 •··.·· .. 0 0 
4-Nov-03 51166 93136 8.25 188.15 73900 0 0 11587 0 0 0 
5-Nbv..03 · 26665 86552 8.67 166.38 72600 0 0 23174 0 0 0 
6-Nov-03 53772 56868 2.33 406.78 74200 0 0 8022 0 0 0 
1-Nov-03 39543 97281 2.58 628.43 0 0 o. 60608 0 ... ' 0 0 
8-Nov-03 27519 0 0 0 0 0 0 0 0 0 0 
9-Nov-03 12217 0 0 0 0 0 0 O· .< 0 .. :o .. ;.o 
10-Nov-03 3433 55851 6.33 147.05 72800 0 0 0 0 0 0 . 

· 11-Nov-03 12745 O' 0 0 0 0 0 0 0 .·.· . 0 0 
12-Nov-03 23378 0 0 0 0 0 0 91073 0 0 0 
13-Nov-03 64547 100594 : 4.92 ' 340.77 144200 '. '. 0 0 ~···••19609 . o< . 0 "'11201 
14-Nov-03 59800 108947 3.78 480.37 0 0 0 40942 1334 0 0 
15-Novi.03 22481' '..:.o·· (j ' .. 0 '.· 0 .o :o> .· o· ·O: '. 0 ''0 
16-Nov-03 33428 0 0 0 0 0 0 0 0 0 0 
·17-Nov-03 16882 ' 34503 ;. 3.55 161.99 73300 0 0 0 ., 1868 o. 0 
18-Nov-03 28478 72759 5.75 210.9. 71900 0 0 0 0 0 0 
19-Nov..03 30684 ' 50549 4.08' 

'· 
206.49 0 0 0 0 1601 0 0 

20-Nov-03 10436 18542 3.37 91.7 71200 0 0 59590 801 0 0 
21-Nov-03 26217 o. 0 0 0 0 0 4281 1067 0 0 
22-Nov-03 144790 0 0 0 0 0 0 0 267 0 0 
23•Nov-03 258843 0 0 0 0 0 0 0 0 0 0 
24-Nov-03 0 86752 7.43 194.6 0 0 0 0 1067 0 0 
25-Nov-03 9238 53747 7.5 119.44 0 0 .o .. · er·· 1334 ·O 0 
26-Nov-03 29767 0 0 0 0 0 0 0 0 0 0 
27-Nov..03 9181 0 0 ·o 0 0 0 0 0 0 o' 
28-Nov-03 ·2975 0 ' 0 0 0 0 0 0 0 0 0 
29-Nov-03 7749 0 0 0 0 0 0 .o 0 0 0 
30-Nov-03 8559 0 0 0 0 0 0 0 0 0 0 

btal 1098821:· .998061••·73. 76 '725600 0 0 .:/ 318886' 9339 0 .\112071 
Maximum Day 258843 108947 8.67 628.43 144200 0 0 91073 1868 0 11207 
Mlnirtium' Day .· '2975 • 18542 2,33 '91f 71200 0 

,;.··, 

O· 4281 267 .•. 0 1120 
iAverage Day 36628 71290 5.27 257.49 80622 0 0 35432 1167 0 11207 

i i;;.~t' lssued01/06i200414:39:so 
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·, 
RL WTF Annual Reoort for 2003 March 2004 

TA50 DAILY FLOWS(liters) for DEC-2003 · 

Time Rate Sludge Sludge 
Influent Treated (hrs) (liters/min) Effluent OP Misc Recirc Processed Added Decant 

· 1-Dec~03· ·.· 23217. 74837 5.22 238.94 72900 0 0 0 0 14409 0 
2-Dec-03 21493 22967 2.08 184.03 72900 0 0 6082 0 6404 0 
3-Dec--03 37999 16904 s:tr 222.14 0 0 0 0 0 0 0 
4-Dec-03 29434 9122 1.9 80.02 73800 0 0 24492 0 0 0 
5-Dec..03 0 . 30931 4.3 119.89· 0 . 0 0 0 2668 0 0 
6~Dec-03 6213 0 0 0 0 0 0 0 0 0 0 
7-Dec-03 10180 0 (j 0 0 0 0 0 ·o 0 0 
8-Dec-03 18426 44591 4.37 170.06 0 0 0 0 0 0 5070 
9-Dec-03 29320 0 0 0 73000 0 0 12203 0 0 5604 
10-Dec-03 53654 0 0 0 0 0 0 0 1334 0 0 
11-Dec-03 18054 75692 6.2 . 203.47 0 0 0 13370 267 0 0 
12-Dec-03 24966 40859 3.42 199.12 73000 0 0 14001 0 0 0 
13-Dec-03 5648 ! o. 0 .· 0 0 0 0 0 0 0 0 
14-Dec-03 5685 0 0 0 0 0 0 0 0 0 0 
15-Dec-03 94008 45772 3.88 196.62 0 0 0 0 0 0 5337 
16-Dec-03 0 0 0 0 0 0 0 97300 1334 0 0 
17-Dec-03 0 14001 2.62 89.06 71400 0 0 · 18717 0 0 0 
18-Dec-03 .15166 20814 1.58 219.56 0 0 0 0 0 20814 0 
19-Dec-03 22791 0 0 ·O 44700 0 0 0 0 0 0 
2o~oec-03 5648 0 0 0 0 0 0 0 0 0 0 
21-Dec-03 5648 0 0 0 0 0 0 ... 0 0 0 0 
22-Dec-03 14443 41737 5 139.12 0 0 0 16043 2135 0 0 
23-Dec..03 10032 42672 5.25 135.47 0 0 0 0 4003 0 0 
24-Dec-03 22109 0 0 0 0 0 0 0 0 0 0 
25-Dec-03 11296 0 0 0 ·o 0 0 0 0 0 0 
26-0ec-03 28141 0 0 0 0 0 0 0 0 0 0 
27-Dec..03 0 0 0 0 o· 0 0 0 267 0 0 
28-Dec-03 12187 0 0 0 0 0 0 0 0 0 0 
29-Dec.:.03 .386798 0 0 0 0 0 0 0 0 0 0 
30-Dec-03 0 0 0 0 0 0 0 0 0 0 0 
31-Dec..03 19878 0 0 0 0 0 0 0 0 0 0 

Total 932434 540899 51.59 481700 0 0 202208 12008 41627 16011 
Maximum Day 386798 76904 6.2 238.94 73800 0 0 97300 4003 20814 5604 
Minimum Day 5648 9122 1.58 80.02 44700 0 0 6082 267 6404 5070 
Average Day 30079 41608 3.97 169.04 68814 . 0 0 25276 1715 13876 5337 
Issued 01 /08/2004 11 :25:38 
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RL WTF Annual Report for 2003 March 2004 

Appendix C 

TA-50 RL WTF Monthly Radioisotope Summary for CY 2003 
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RLWTF Annual Rep( =Jr_,,2=00=3'------------- March 2004 

TA50 RADIOISOTOPES 
Summary for JAN-2003 

RAW RAW Total FINAL FINAL Total 
nCi/L Ci CVL Ci 

ALPHA 35.EO 40.3 E-3 21.EO 24.8 E-6 
Am-241 17.EO 19.6E-3 4.6 EO 5.4 E-
As-74 * 34.EO 40.2 E-6 
BETA 3.3 EO 3.8 E-3 81.EO 95.8 E-
Be-7 * * 

Ce-141 * * 
Co-56 * * 
Co-57 * * 
Co-58 * * 
Co-60 * * 
Cs-134 * * 
Cs-137 180. E-3 207.2 E-6 49.EO 57.9 E-
Eu-152 * * 
1-133 * * 

Mn-52 * * 
Mn-54 * * 
Na-22 * * 
Np-237 * * 
Pu-238 13.EO 15. E-3 6.8 EO 8. E-6 
Pu-239 8.1 EO 9.3 E-3 4;1 EO 4.8 E 
Ra-226 * 8.9 EO 10.5 E-6 
Ra-228 * * 
Rb-83 * * 
Rb-84 * * 
Sc-46 * * 
Sc-48 * * 
Se-75 * * 

Sn-113 * * 
Sr-85 * * 
Sr-89 * * 
Sr-90 * * 

TRITIUM 3.6 E3 4.3E.:3 
Th-232 40. E-6 46. E-9 * 
U-234 47.9 E-3 55.1 E-6 * 
U-235 1.8 E-3 2.1 E-6 * 
U-238 25.3 E'.'"3 29.1 E-6 140. E-3 165.5 E-
V-48 * * 
Y-88 * * 

Zn-65 * * 

Total Alpha 43.9 E-3 29. E-6 

Volume of Flow: Influent = 1150951 liters Final = 1182460 liters 

* Less than Detection. Limit. 

Issued 01/09/2004 10:36:24 
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RL WTF Annual Rt<Jlort for 2t 

ALPHA 
Arh'i24f: 

As-74 
8EtA 

Ba-133 
8e,;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-4s·· 
Y-88 

Zn-65 

Total Aloha 

35. EO 25.5 E-3 
17. EO'.> · .. ·. <\j2,4 E-31{~.: .· 

* 
. • 9~8 EO 

670. E-3 

* 
* 

* 
* 
* 

4.1 E-3 
. . * 

* 
* 
* 

49. E-3 
* 

16.EO 
7.7 EO 

* 
* 
* 
* 

* 
* 
* 

250. E-3 '. 
* 

330: E-6 
28. E-3 
•1; E-3 

18.6E-3 
* 
* 

·.·.· 1.ie-3' 
487.6 E-6 

3. E-6 

35.7E-'6 

11.a e.::3. 
5.6 E-3 

80. E-6 

. 240.1 E-:9 
20.4 E-6 

742.3E~9 · 
13.5 E-6 

29.?:E-3 . 

* 

* 
* 
* 
* 

280.EO 
•• 
* 
* 
* 

'5.SEO. • 
* 

5.6EO 
3.6 EO 

* 
* 
* 
* . 

* 
* 
* 
* 
* 
* 
* 

17.E3 .. 
* 
* 
* .. 
* 
* 

Volume of Flow: Influent= 727717 liters Final = 813300 liters 

* Less than Detection Limit. 
Issued 01/09/2004 10:36:24 
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7.6 E­
.>32.4E 

17.9E­
'219.EfE . 

227.7 E-

4.7 E-

4.6 E 
2.9 E-

13.8 E-

9.8E 
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RL WTF Annual Re.QC If 2003 March 2004 

· TA50 RADIOISOTOPES·· 
Summary for MAR-2003 

RAW RAW Total FINAL FINAL Total 
nCi/L Ci Ci/L Cl 

ALPHA 87.EO 78.6 E-3 20.EO 19.3 E-
Am-241 41.EO 37. E-3 8.2 EO 7.9E-
As-74 * 24.EO 23.2 E-6 
BETA 6.5EO 5.9 E-3 420.EO 405.3 E 

Ba-133 83. E-3 75. E-6 
Be-7 * * 

Ce-141 * 
Co-56 * * . 

Co-57 * * 
Co-58 * * 
Co-60 * * 
Cs-134 * * 
Cs-137 380. E-3 343.2 E-6 290.EO 279.9 E-6 
Eu-152 * * 

1-133 * * 
Mn-52 * * 
Mn-54 * * 
Na-22 * 14.EO 13.5 E-
Np-237 * * 
Pu-238. 93.EO 84. E-3 5.5 EO 5.3 E 
Pu-239 26.EO 23.5 E-3 2.6 EO 2.5 E-
Ra-226 * * 
Ra-228 * * 
Rb-83 * * 
Rb-84 * * 
Sc-46 * . * 
Sc-48 * * 
Se-75 ·. * * 
Sn-113 19. E-3 17.2 E-6 * 
Sr-85 42. E-3 37.9 E-6 * 
Sr-89 * * 
Sr-90 120. E-3 108.4 E-6 * 

TRITIUM 15.E3 14.5 E-3 
Th-232 80. E-6 72.2 E-9 * 
U-234 71.5 E-3 64.6 E-6 * 
U-235 1.5 E-3 1.3 E-6 * 
U-238 49.3 E-3 44.5 E-6 110. E-3 106.2 E-9 
V-48 * * 
Y-88 16. E-3 14.4 E-6 * 

Zn-65 * * 

Total Alpha 144.6 E-3 15.8 E-

Volume of Flow: Influent = 903048 liters Final = 965000 liters 

* Less than Detection Limit. 
Issued 01/09/2004 10:36:24 

71 Official Use Only 



RL WTF Annual Report for 2l 

ALPHA 
' Am;24'1 

As-74 
, ': 'serk· 

Be-7 
Ce-141 .. 

Co-56 
::c~si 0 

Co-58 
co~6o 
Cs-134 
·cs~l3i 
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 

. S~113 
Sr-85 
Sr-89 
Sr-90 

TRITIUM 
Th-232 
l.J-234 
U-235 
·U-238 
V-48 

.· Y-88 
Zn-65 

Total Alpha 

'.:;. /f -"'._:·,f<->?:oc,-,·':/:. ','-:',,~':) y;·/J/ '.·(/~{ji-ff.'t'_~: /' 7, '.?v->;j~h\{(,' •, 

t?:~· ; 1"~~0, ~q,91~.0T~f:~~j/ .·· 
Summary for APR-2003 

400. EO 419.5 E-3 8.2 EO 
14.0: EO 146.BE-3 '5.1E:() 

* 

* .. · 

* 

* 
* 
* 
*· 

* 

* 
* 
* 

160.EO 
54. EO. 

* 
•· 
* 
* 
* 
* 
* 

* 

* 

140. E-6 
1A eo· 
2.1 E-3 

38.2 e..,3 
* 

* 

167.8 E-3 
56.6 E-3 

146.8 E-9 
· {1 E-3 

2.2 E-6 
40.1 E_.6 

372.5 E-3 

* 

* 

* 

* 
, ... ·. 

* 

* 

* 

12.EO 
· 3.1 eo 

* 

* 
* 
* 
* ... 
* 

* 
* 
* 

9.9 E3 
* 

* 
* 
* 
* 
* 

March2004 

. 153.S E-6 

12.3 E-6 
3.2 E-6 

10.1 E-3 

20.7 E-6 

Volume of Flow: Influent = 1048828 liters Final = 1025100 liters 
.. ' .. , , . 

* Less than Detection Limit. 
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RL WTF Annual ReI!c If 2003 March2004 

TASO RADIOISOTOPES 

Summary for MAY-2003 

RAW RAW Total FINAL FINAL Total 
nCi/L Ci Ci/L Ci 

ALPHA 370. EO 465.8 E-3 8.2 EO 7.9 E-6 
Am-241. 91.EO 114.6 E-3 980. E-3 938.8 E-
As-74 * * 
BETA * * 
Be-7 * 410.EO 392.8 E-6 

Ce-141 * 170.EO 162.9 E-
Co-56 * * 
Co-57 * * 
Co-58 * * 
Co-60 * * 
Cs-134 * * 
Cs-137 * * 
Eu-152 * * 
1-133 * * 
Mn-52 · * * 
Mn-54 * * 
Na-22 * * 

Np-237 900. E-3 ... 1.1 E-3 * 
Pu-238 140.EO 176.3 E-3 7.3 EO 7. E-6 
Pu-239 59.EO 74.3 E-3 . 1.7 EO 1.6 E-
Ra-226 * * 
Ra-228 '* * 
Rb-83 * * 
Rb-84 * * 
Sc-46 * * 
Sc-48 * * 
Se-75 * * 

Sn-113 * * 
Sr-85 * 40. EO 
Sr-89 * * 
Sr-90 * * 

TRITIUM 9.2 E3 8.8 E-
Th-232 150. E-6 188.9 E-9 * 
U-234 447. E-3 562.8 E-6 * 
U-235 1.4 E-3 1.8 E-6 * 
U-238 39.4 E-3 49.6 E-6 * 
V-48 * * 
Y-88 * * 
Zn-65 * * 

Total Alpha 366.9 E-3 9.6 E-6 

Volume of Flow: Influent = 1259010 liters Final = 958000 liters 

* Less than Detection Limit. 
Issued 01/09/2004 10:36:24 
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ALPHA 
Am~241~ 
As-74 

·7'f:;. ··as-1';• 
Be-7 

Ce-141 
Co-56 
Q,::51. 
Co-58 

<cC>-60 · 
Cs-134 

·. Cs-137. 
Eu-152 
f:133 
Mn-52 
Mri~54 
Na-22 

Ni>::231 .··· 
Pu-238 
Pu~239. · 
Ra-226 
Ra-228 
Rb-83 
Rb-84 
Sc-46 
Sc-48 
Se-75 
sU.11s .. · 
Sr-85 
Sf-89 
Sr-90 

TRITIUM. 
Th-232 
U-234 
U-235 
u:238 
V-48 

·v-aa 
Zn-65 

""'.' , , X;;''~, 

Total.Alpha 

120.EO 
3if:E6 :·· 

* 
•''' 

* 
.* 

* 

* 
"' 
* 
* 
* 
.,;· 

* 

* 

54.EO 
41.:E6 

* 

* 

* 
* 

* 

* 

160. E-6 
· 5~f1e.:3·· 
640. E-6 
56.4 E-3 

* 

* 

* 
.. 10; EO 
360.EO 

* 
* 
* 
* 
... 
* 
* 
* 
* 
* 
* 
*. 
* 
* 
* 

69. E-3 3.5 EO. 
52.4 E-3: * 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

12.E3 
204.5 E-9 * 

75.s E-6·:.: . * 
818.1 E-9 * 

12.1 e:6 ·•· * 
* 
* 
* 

',,\ ', 

167.6 E-3 

. . 

Volume of Flow: Influent= 1278221 liters Final= 1472800 liters 

* L~ss than Detection Limit • 
Issued 01/09/2004 10:36:24 

March2004 

'< , . / 

5.2 E-

17.7E"' 

19.9 E-
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. 
1r 2003 March 2004 

TASO RA[)IQISOJOPES · ..• 
,,~- ., 

Summary for JUL-2003 

RAW RAW Total FINAL FINAL Total 
nCi/L ·• Ci Cill Ci 

ALPHA 190.EO 199.1 E-3 15.EO 18.3 E-6 
Am-241 100. EO 104.8 E-3 6.EO . 7.3 E-6 
As-74 * 84.EO 102.4 E-6 
BETA 8.9 EO 9.3 E-3 72.EO 87.8 E-6 
Be-7 * * 

Ce-141 *. * 
Co-56 * * 
Co-57 * * 
Co-58 * * 
Co-60 .. * 
Cs-134 * 1i 

Cs-137 * 10.EO 12.2E 
Eu-152 * * 
l-'133· * * 
Mn-52 * * 
Mn-54 * * 
Na-22 * * 
Np-237 * * 
Pu-238 68.EO 71.2 E-3 15.EO 18.3 E-6 
Pu-239 40.EO 41.9 E-3 7.7 EO 9.4E-6 
Ra-226 * * 
Ra-228 * * 
Rb-83 * * 
Rb-84 * * 
Sc-46 * * 
Sc-48 · * * 
Se-75 * * 

Sn-113 * * 
Sr-85 * * 
Sr-89 * * 
Sr-90 * * 

TRITIUM 11. E3 13.4 E-
Th-232 430. E-6 450.5 E-9 * 
U-234 112. E-3 117.3 E-6 * 
U-235 1.8 E-3 1.8 E-6 * 
U-238 44.3 E-3 46.4 E-6 * 
V-48 * 
Y-88 * * 
Zn-65 * * 

Total Alpha 218.1 E-3 35. E-6 

Volume of Flow: Influent= 1047767 liters Final= 1218800 liters 

* Less than Detection limit. 
Issued 01/09/2004 10:36:24 
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. ALPHA 
. l\m-24f 

As-74 
8EiA.~· 

Be-7 
.ce:.>1·41. 
Co-56 
CoJ57 
Co-58 
Co-60 
Cs-134 
Cs-137 
Eu-152 

. i~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 
lJ-234 
U-235 
U-238 
V-48 
Y-88 
Zn-65 

Total Alpha 

Summary for AUG-2003 · 

90. EO 89.5 E-3 * 
56: Eo'·::· 55. 7 £:.:.:f · • 3.1 EO . 

* ~.EO 
26: E:if·'.:•\\ ·• 25'.8 1::::3: •. . 85. EO 

* 

* 

* 
... 
* 
·* 

* 

* 

* 
* 
* 

39. EO 
29. EO. 

* 
* 
* 
* 
* 
* 
* 
* 
* 
*· 

* 

580. E-6 
66.se::3· · 
770. E-6 
27.9 E-3 

* 

* 

· 38.8 E-3 
· 28.8 E-3 

576.5 E-9 
66.2 E-i:f1• 

765.4 E-9 
27.7 E-6 

123.4 E-3 

* 
* 
* 
* 
* 

* 
* 

13.EO 
* 
* 
* 
* 
* 
* 

18.EO 
6.6EO 

* 
5.3 EO 

* 
* 
* 
* 
* 
* 
* 
* 
* 

8.2E3 
50. E-3 

* 
* 
* 
* 

* 

March2004 

2:7E 
28.1 E-
74.iE 

11.4 E-

15.8 E 
5.8E 

. 7.2E~ 

43.9 E-

24.4 E-

Volume of Flow: Influent = 993992 liters Final = 878354 liters 

* Less thar\ Detection Limit: 

Issued 01/09/2004 10:36:24 
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TA50 RADIOISOTOPES 
Summary for SEP-2003 

RAW, RAW Total FINAL FINAL Total 
nCi/L Ci Ci/L Ci 

ALPHA 100.EO 87.1 E-3 4.7 EO 4.2 E-
Am-241 87.EO 75.8 E-3 5.3EO 4.7 E-
As-74 * 39. EO 34.6 E-6 
BETA 11. EO 9.6 E-3. 26.EO 23.1 E-6 
Be-7 * * 

Ce-141 * * 
Co-56 * * 
Co-57 * * 
Co-58 * * 
Co-60 * * 
Cs-134 * * 
Cs-137 * 15.EO 13.3 E-
Eu-152 * * 
1-133 * * 

Mn-52 * * 
Mn-54 * * 
Na-22 * * 

No-237 * * 
Pu-238 31. EO 27. E-3 14.EO 12.4 E-6 
Pu-239 20.EO 17.4 E-3 5.1 EO 4.5 E-
Ra-226 * * 
Ra-228 * 5.5 EO 4.9 E-
Rb-83 * * 
Rb-84 * * 
Sc-46 * 
Sc-48 * * 
Se-75 * * 

Sn-113 * * 
Sr-85 * * 
Sr-89 * * 
Sr-90 * * 

TRITIUM 6.2 E3 5.5 E-
Th-232 500. E-6 435.6 E-9 30. E-3 26.6 E-9 
U-234 5:7 EO 5. E-3 * 
U-235 1.2 E-3 1. E-6 * 
U-238 28. E-3 24.4 E-6 * 
V-48 * * 
Y-88 * * 
Zn-65 * * 

Total Alpha 125.2 E-3 21.7 E-6 

Volume of Flow: Influent = 871207 liters Final = 888000 liters 

* Less than Detection Limit. 
Issued 01/09/2004 10:36:24 
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Be-7 
Ce-::141.. 
Co-56 
c<rsi .. 

Co-58 
Co'-60 
Cs-134 
·cs-:137. 
Eu-152 
1~133'· 
Mn-52 
Mn-54 
Na-22 

. N~23r' ... 
Pu-238 
.Pl.J-239.' 
Ra-226 
Ra-228 
Rb-83 
Rb-84. 
Sc-46 
st-48 
Se-75 

Srt-113 
Sr-85 
Sr~!f 
Sr-90 

TRITIUM 
Th-232 
U-234 
U-235 
u:2:m 
V-48 
Y-88. 
Zn-65 

Tot~! Alpha 

* 

* 
•· 
* 
* 
* 
·• 
* 

·*· 

* 
* 
* 
* 
* 
~ 

23.EO 
19. EO: ·· 

* 
* 
* 
* 
* 
* 
* 
* 
* 
•'·· 
* 

* 
745.·E-3 

; ~· 

500. E-6 
23. E~3 

* 
* °' 

* 

19.4 E-3 
. 16. E-3 

628.SE~ 
. 422. E-9 

19.4 E-6 . 

85.9 E-3 
"'<'' 

,; 

34.EO 

* 

* 

* 
* 

* 
* 
* 
* 
* 

* 
* 

7.9 EO 
'2.7 EO 

* 
* . 

* 
* 
* 
* 
* 

* 
* 

* 
* 

12.E3 
* 

"* 
* 
* 
* 
* 
* 

March2004 

5.1 E-6 
1.8 E 

7.8E-

6.9 E-

Volume of Flow: Influent= 844081 liters Final= 648200 liters 

~ Les~'tnanDetection -Limit.· · 
Issued 01/09/2004 10:36:24 
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TA50 RADlOISOTOPES 
Summary for NOV-2003 

RAW RAW Total FINAL FINAL Total 
nCi/L (Ci) · pCi/L (Ci} 

ALPHA 47.EO 51.6 E-3 15.EO 10.9 E-6 
Am..:241 58.EO 63.7 E-3 3.8 EO 2.8 E-6 
As-74 * * 
BETA * 26.EO 18.9 E-6 
Be-7 * * 

Ce-141 * * 
Co-56 * * 
Co-57 * * 
Co-58 * * 

Co-60 * * 
Cs-134 * * 
Cs-137 * 9.1 EO 6.6E-6 
Eu-152 * * 
1-133 * * 

Mn-52 * * 
Mn-54 * * 
Na-22 * * 

Np-237 * * 
Pu-238 * 12.EO 8.7 E-6 
Pu-239 .,_, 20.EO 22. E-3 6.1 EO 4.4 E-6 
Ra~226 * * 
Ra-228 * * 
Rb-83 * * 
Rb-84 * * 
Sc-46 * * 
Sc-48 * * 
Se-75 * * 

Sn-113 * * 
Sr-85 * * 
Sr-89 * * 
Sr-90 * * 

TRITIUM 12.E3 8.7 E ... 3 
Th-232 270. E-6 296.7 E-9 30. E-3 21.8 E-9 
U-234 368. E-3 404.4 E-6 * 
U-235 610. E-6 670.3 E-9 * 
U-238 35.4 E-3 . 38.9 E-6 * 
V-48 * * 

Y-88 * * 
Zn-65 * * 

Total Alpha 86.2 E-3 15.9 E-6 

Volume of Flow: Influent = 1098827 liters Final = 725600 liters 

* Less than Detection limit. 
Issued 01 /20/2004 11: 18:55 
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ALPHA 
Am.,-241· 
As-74 
:BfirK>;;ir 
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 
Ntr237.· 
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 

Total Alpha 

48. EO 44.8 E-3 
42. Eo: 39.2 E-3' 

. 

* 

* 
* 
* ., 
* 
* 
* 
* 
* 
* 
* 
* 
*c 

* 
* 

19.EO 
12.EO 

* 
* 
* 

* 
* 
* 
* 

120. E-3 
* .. 

150. E-6 
5o6.'E~3'.· · 
890. E-6 
4S.6 E-3. .. 

* .. 

17.7 E-3 
11.2 E-3 

111.9 E-6 

139.9 E-9 
471.8 e-6· 
829.9 E-9 
42.5 e:.s 

68.6 E-3 

39.EO 
* 

* 

* 
* 
* 

11. EO .· 
* 
* 
* 

* 
* 

14.EO 
3.9EO 

* 
* 
* 

* .. 
·* 

* 
* . 
* 
* 
* 

11. E3 .. 

* 
* 
* 

* 

Volume of Flow: Influent= 932434 liters Final = 481700 liters 

* Less than Detection Limit: 
Issued 01/27/2004 09:56:46 
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5.3E 

6.7 E-
1.9 E-

5.3 E-

9.6E-

80 Official Use Only 



RLWTF Annual Rep( ='r~2~00=3~----------- March2004 

Appendix D 

T A-50 RL WTF Monthly Mineral Summary for CY 2003 
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Summary for JAN'-2003 

.. :< ) RJ..W:·;:.»;~i":· 
Concehffation ·· ·••. Total 

ALKALINITY.:.MO** 
U<ALINiiX2P~:. 

ALUMINUM 
AMMONiA:..N·· : 
ARSENIC 
BARIUM '· .. 

BERYLLIUM 
BORONi 
CADMIUM 
CALCIUM. 
CHLORIDE 
COBALT': 
COD 
CONDUCTIVITY** 
COPPER 
CYANIDE 
FLUORIDE 
HARDNESS~ 
IRON 
LEAD 
MAGNESIUM 
MERCURY·· 
NICKEL 
NITRATE~N·· 
NITRITE-N 
PERCHLORATE 
PHOSPHORUS 
POTASSIUM•.·•·. 

SELENIUM 
SILICON.· 

SILVER 
SODIUM· 
SULFATE 
OS. 

KN 
OTAL CATIONS** 

TOTAL CHROMIUM 
TOXIC ORGANICS~ 
TSS 
URANIUM 
VANADIUM 
ZINC: 

145. EO 166.9 EO 
. 7/i..eo 1 .!'; X·a.3>eo •. 

1. EO . 1.2 EO 
s.5 •eo ·· 6.3e6 , 
8. E-3 9. E-3 
4. E-3 · 5; E-3 
5. E-3 6. E-3 

9o. e.:.3 · · ·. 164. e::s 
4. E-3 5. E-3 
19. EO.. 21.9 EO 

26.5 EO 30.5 EO 
~':-~ 

77.EO 88.6 EO 
464.EO 

6.EO 6.9 EO 
23.E-3 · 26. E-3 

550. E-3 633. E-3 
76.3.EO .. 87.8EO .. 

1. EO 1.2 EO 
130. E-3 150. E-3 

7.EO 8.1 EO 
3. E-3 3. E-3 

60. E-3 69. E-3 
4.5 EO 5.2EO 

810. E-3 932. E-3 
135. E-3 155. E-3 

4.2 EO 4.9 EO 
7.4EO 8.5EO 

* 
36.EO 41.4EO 
9. E-3 10. E-3 
70.EO 80.6EO 
33.EO 38. EO 

150. EO· 172.6EO 
38.7 EO 44.5 EO 
'4.8EO 
30. E-3 35. E-3 

48.EO 55.2 EO 
76. E-3 87.E-'3 
30. E-3 35. E-3 

150: E-3 ·113.:'E:..3 

March2004 

21. E-3 
4Jfeo:"" 

10. E-3 
~< ~ '• 

* 

25. E­
:5.7EQ 
12. E-3 

80. E-3 .. · 95. E-
* 

2.Eo• 
27.EO 

36. EO 
840.eo: 
40. E-3 
4. E..:3.· 

720. E-3 
5:2EO .. 

23. E-3 

50. E-3 
40. E-6 

* 
320. E-3 · 
740. E-3 

186. E-3 
·· · 1:seo:: 

* 
12.EO 

* 
'• , , 

179.EO• 
98.EO 

338. EO' 
4.9 EO 
a:s eo 

* 

2.4E 
31.9 EO 

42.6 EO 

47. E­
· .. S.E-
851. E-

6.1 E 
27. E-

59. E-
47.3 E 

'14.2 EO 

1Aeo·• 2. E-
* 

400.·E-'6 
20. E-3 

473.E 
24. E-3 

pH 8.1 EO 7.6 EO 

Volume of Flow:. ~nfluet1t'= 115~951.lite~ Final::: 11.824601iters· .... · 

**Alkalinities and hardness as mg CaC03/I; Conductivity as uS/cm; 

Tot~I C~tior\s as meqlt; To~ic Organies as ug/I; btherWise: mQJI.' 

* Less than Detection Limit 
Issued 0211712004 14:36:06 
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.TA50 MINER,ALS 

Summary for FEB-2003 

RAW FINAL 
Concentration Total K Concentration Total K 

LKALINITY-MO** 67.7 EO 49.3 EO 267.EO 217.2 EO 
ALKALINITY-.P** * * 
ALUMINUM 3.5 EO 2.6 EO 24. E-3 20. E-

"t. ,. , 

AMMONIA-N 5.EO 3.6EO· 4.4 EO 3.5 EO 
ARSENIC * * 
BARIUM 50. E-3 36. E-3 * 
BERYLLIUM 3. E-3 2. E-3 * 
BORON 115. E-3 84. E-3 90. E-3 73. E-
CADMIUM 4. E-3 3. E-3 * 
CALCIUM.· 19.EO 13.8 EO 1.7 EO 1.4 EO 
CHLORIDE 28.EO 20.4 EO 16.EO 13.EO 
COBALT 1. E-3 727.7 E-6 * 
COD 112. EO 81.5 EO 33.EO 26.8 EO 
CONDUCTIVITY** 358.EO 658.EO 
COPPER 850. E-3 619. E-3 40. E-3 33. E-
CYANIDE * * 
FLUORIDE 600. E-3 437. E-3 450. E-3 366. E-
HARDNESS** 69.3 EO 50.4 EO 4.4 EO 3.6 EO 
IRON 1.3 EO 946. E-3 30. E-3 24. E-3 
LEAD 130. E-3 . 95. E-3 * 
MAGNESIUM 5.3 EO 3.9 EO 40. E-3 33. E-3 
MERCURY 2. E-3 1. E-3 92. E-6 74.8 E-
NICKEL 450. E-3 327. E-3 * 
NITRATE-N 9.1 EO 6.6 EO 330. E-3 
NITRITE-N 740. E-3 539. E-3 1.4 EO 
PERCHLORATE 29. E-3 21. E-3 * 
PHOSPHORUS 2.3 EO 1.7 EO 90. E-3 
POTASSIUM· 5.EO 3.6EO 3.8 EO .· 
SELENIUM * * 
SILICON 34.EO 24.7 EO 10. EO 8.1 EO 
SILVER 25. E-3 '18. E-3 3. E-3 2. E-3 
SODIUM . 32. EO 23.3 EO 142.EO 115.5 EO 
SULFATE 19.EO 13.8 EO 46.EO 37.4 EO 

DS;. 110.EO ao:Eo 256.EO 208.2 EO 
TKN 8.6 EO 6.3 EO 5.6 EO 4.6 EO 

OTAL CATIONS** 3.4 EO 6.8EO 
TOTAL CHROMIUM 23. E-3 17. E-3 * 

OXIC ORGANICS** 1.2EO 976. E-
TSS 31.EO 22.6 EO * 
URANIUM. .56. E-3 41. E-3 * 
VANADIUM 220. E-3 160. E-3 150. E-3 122. E-3 
ZINC 20. E-3 15. E-3 10. E-3 8. E-
pH 6.9 EO 8.EO 

Volume of Flow: Influent= 727717 liters Final = 813300 liters 

**Alkalinities and hardness as mg CaC03/I; Conductivity as uS/cm; 
Total Cations as meq/I; Toxic Organics as ug/I; Otherwise: mg/I. 

* Less than Detection Limit 

Issued 02/1.1/2004 16:06:54 
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ALKALINITY-MO** 
LKALINJIY~P? . 
LUMINUM 
MMONIA-;N . .. . ., 

ARSENIC 
BARfUM~,;:'h ,.·,' .. 

BERYLLIUM 
BORONS;> 
CADMIUM 
cALcnJNf~> ', :~ 
CHLORIDE 
COBALT'::·r:;\ 
COD 
CONDUCTIVITY** · 
COPPER 
CYANIDE) 
FLUORIDE 
HARDNESS~ 
IRON 
LEAD 
MAGNESIUM 
MERCURY 
NICKEL 
NITRATE~N 
NITRITE-N 

ERCHLORATE 
PHOSPHORUS 
POTASSIUM'. . 
SELENIUM 
SILICON: . 
SILVER 
s6riJUM 
SULFATE 
bs 

TKN 
TOTAL CATIONS** 
TOTAL CHROMIUM 

OXIC ORGANICS** 
TSS 
URANIUM. 
VANADIUM 
ZINC. J;: 

pH 

Summary for MAR-2003 

, ·.· ;,. ;~VyJ;;/:;··· ,.· 
ConceritratiorF 

577. E-3 
2.7Eo·· 

... 

35. E-3> 
* 

92.E-3 · .· 
* 

15.EO 
18.EO 

* 
81.EO 

320.EO 
219. E-3 

* 
800. E-3 

58.EO. 
... 

40. E-3 
5.EO 

3. E-3 
30. E-3 

830.E.:3 
1.8 EO 

380. E-3 
2.8 EO 
7.EO 

... 

35.EO 
7. E-3 
39.EO 
57.EO 

* 
5.EO 

3.1 EO 
... 

11. EO 
147. E-3 
20. E-3 

120. E-3 
6.9 EO 

74.~ Ep 

521. E-3 
2.4EO 

. 32~.E-3 

83.E.:3 

13.5EO 
16.3 EO 

73.1 EO 

198. E-3 

722. E-3 
52.4'Eo' 

36. E-3 
4.5 EO 
3. E-3 

27. E-3 
750. E-3 

1.6 EO 
343. E~3 

2.5 EO 
6.3EO 

31.6 EO 
6. E-3 

35.2 EO 
51.5 EO 

4.5 EO 

9.9 EO 
133. E.:.3 

18. E-3 
1oa.·E'~3 

March2004 

< .F!N~l..,_•;· 
· Concentration :, 

18. E-3 
3.8 ECf· · . 

... 

... 

* 

21.EO 
* 

18.EO 
620. EO 
37. E-3 

1.4 EO 
* 
* 
* 
... 

80. E-6. 
* 

4.4 EO :. 
610. E-3 

* . 

58.·E-3 
3.2 EO ·.· 

... 

12.EO 
* 

123. EO 
15.EO 

190.EO 
5.2 EO 
6.3 EO 

* 
1.1 EO 

* 
320. E.:.6 ·. 

* 

7.4 EO 

17.4 EO 

36. E-3 

1.3 EO 

77.2 E-6 

118.7 E 
14.5 EO 

183.4 EO 
5.EO 

. 308.8 E 

Volume of Flow:. '1nfluent
7
; 903048 lit~~~- Fin~1·::: 96SOOO lit~rs ·. 

**Alkalinities and hardness as mg CaC03/I; Conductivity as uS/cm; 
TotcifC~tions asmeq/I; Toxic Organics as ug/I; Otherwise: nig/I. 

* Less than Detection Limit 
lssuecio2/1?/2004 14:36:06 

84 Official Use_Q,vlx 
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RL WTF Annual Re12~ JT 2003 March 2004 

TASO MINERALS 

Summary for JUN-2003 

RAW FINAL: 
Concentration Total K Concentration Total K 

ALKALINITY-MO** 58,EO 74.1 EO 42.2 EO 62.2 EO 
LKALINITY-P** * * 

ALUMINUM 292. E-3 373. E-3 26. E-3 38. E-
MMONIA-N• 4.EO· 5.1 EO 3.8 EO 5.6E 

ARSENIC * * 
BARIUM ~ 35.E-3 45. E-3 * 
BERYLLIUM 5. E-3 6. E-3 * 
BORON 140. E.,.3 179. E-3 52. E-3 77. E-3 
CADMIUM 5. E-3 6. E-3 * 
CALCIUM 8,EQ 10.2 EO 130. E-3 191. E-3 
CHLORIDE 14.EO 17.9 EO 980. E-3 1.4 EO 
COBALT * . * 
COD 108.EO 138.EO 38.EO 56.EO 
CONDUCTIVITY** 247;E0 149.EO 
COPPER 182. E-3 233. E-3 11. E-3 16. E-3 
CYANIDE 20. E-3 26. E-3 * 
FLUORIDE 230. E-3 294. E-3 * 
HARDNESS** 32.3 EO 41.3 EO 324.6E-3 478. E-3 
IRON 1.5 EO 1.9 EO 74. E-3 109. E-3 
LEAD 50. E-3 64. E-3 * 
MAGNESIUM 3.EO 3.8 EO * 
MERCURY 6.2 E-3 8. E-3 * 
NICKEL 50. E-3 64. E-3 * 
NITRATE-N 3.3EO 4.2EO * 
NITRITE-N 350. E-3 447. E-3 * 
PERCHLORATE 39. E-3 50. E-3 * 
PHOSPHORUS 1.9 EO 2.4 EO 20. E-3 29. E-3 
POTASSIUM· 500. E-3 639. E-3 * 
SELENIUM * * 
SILICON 33. EO 422EO * 
SILVER 33. E-3 42 .. E-3 8. E-3 12. E-3 
SODIUM 18.EO 23. EO 16.EO 23.6 EO 
SULFATE 18.EO 23. EO 23.EO 33.9 EO 

S .. * * 
KN 7.5 EO 9.5 EO 4.4 EO 6.4 EO 
OTAL CATIONS** 2.3-EO 1.3 EO 
OTAL CHROMIUM 31. E-3 40. E-3 * 
OXIC ORGANICS** 1. EO 1. E-3 

TSS 18.EO 23. EO * 
URANIUM 56.6 E-3 72. E-3 ·* 
VANADIUM 12. E-3 15. E-3 * 

ZINC .110. E-3 · 141. E•3 9. E-3 13. E-
pH 6.5 EO 7.3 EO 

Volume of Flow: Influent = 1278221 liters Final = 14 72800 liters 

**Alkalinities and hardness as mg CaC03/I; Conductivity as uS/cm; 

·Total Cations as meq/I; Toxic Organics as ug/I; Otherwise: tnQ/L 
* Less than Detection Limit 
Issued 02/17/200414:36:06 
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LKALINITY-MO** 
LKALINITY~P** ;. • · 
LUMINUM 

.,.MMbNiA~tf 

ARSENIC 
BARIUM;··: 
BERYLLIUM 
BORON:.(~h •: 
CADMIUM 
CALCIUM .. 
CHLORIDE 
COBALT. 
COD 
CONDUCTIVITY** 
COPPER 
CYANIDE . 
FLUORIDE 
HARDNESS*~ 
IRON 
LEAD~·. 
MAGNESIUM 
MERCURY 
NICKEL 
NITRATE-N 
NITRITE-N 
PERCHLORATE 
PHOSPHORUS 
POTASSIUM 
SELENIUM 
SILICON 
SILVER 
SODIUM 
SULFATE 
·~51··; 

KN 
TOTAL CATIONS** 

OTAL CHROMIUM 
OXIC ORGANICS** 
SS 

URANIUM. 
VANADIUM 
ZING·~ .... 
ptf 

Summary for JUL-2003 

:'.1 'RAV,i:l3~)·t., •.' · ... , 

cohcentration •. 
; 

148.EO 
~>;:"·./ *' 

,vv,;·,· ... • 

' ~-· ' 
:.>;, 

965. E-3 1. EO 
·.;; .. ,a.sea· --3.1:Eo··· 

9. E-3 9. E-3 
43; E.;.3 45'. E-3 

6. E-3 6. E-3 
59 .. E.,;3 62.E-3. 

4. E-3 4. E-3 
10. EO. 10.SE() 
20.EO 21.EO .. ;. 

146.EO 153.EO 
606.EO 

440. E-3 461. E-3 
3. e.,3 3. E.;.3 

700. E-3 733. E-3 
37.3 EO 39.1 EO 

2.8 EO 2.9 EO 
90. E-3 94. E-3 

3.EO 3.1 EO 
9.1 E-3 10. E-3 
60. E-3 63. E-3 
4.3EO · 4.5EO 

810. E-3 849. E-3 
31. E-3 32. e:..3 
28. E-3 29. E-3 

9.EO 9.4EO 
* 

34.EO 3S.6 EO 
43. E-3 45. E-3 
90.EO 94:3 Ed 

100.EO 104.8 EO 
372.EO 389.sEo 

10.EO 10.5 EO 
6.2EO· 

40. E-3 42. E-3 

30.EO 31.4 EO 
132. E-3 

. 
138. e.:3 

170. E-3 178. E-3 
.170. E-3 178. E.::f 

7.3 EO 

FINAt;,;,: 
Concentration •. · Total K · 

85.9 EO 

69. E-3 84. E-s:a eo~.r;.; · 11:1 1:. 
15. E-3 18. E-

* 
43.E:-3 

* 
* 

5.7 EO 

38.EO 
. 26]; EO 

14. E-3 
·* 

210. E-3 
* 

171. E-3 
* 
* 

20. E-6 
* 
* 
* 

, '*· 

50. E-3 
1.4 EO· 

* 
. 1. EO 
7. E-3 
40 .. EO 
47.EO ••• 
7.9 EO 

•2.5 Eb 
* . 

.*· 

* 

* 
.10.E-3 

7.5 EO .. 

52. E-

.. 
6.9 EO 

46.3 EO 

17. E-

256. E-

208. E-

. 24.4 E-

9.6 EO 

12. e.,. 

Volume of Flow: Influent= 1047767 uters Final = 1·218800 liters 
, ... ·(+·>. . . 

**Alkalinities and hardness as mg CaC03/I; Conductivity as uS/cm; 

To~lcations as meq/I; Toxic Organics as ug/I; Otherwise: mg/I,~ 
* Less than Detection Limit 
1ssu.~d 02/1?1200414:36:06 
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RL WTF Annual R~c )f 2003 March2004 

TA50 iyllNERALS 

Summary for AUG-2003 

RAW FINAL 
·Concentration Total K Concentration Total K 

ALKALINITY-MO** 42.2 EO 41.9 EO 87.6 EO 76.9 EO 
ALKALINITY-P** * * 
ALUMINUM 259. E-3 257. E-3 116. E-3 102. E-3 

MMONIA-N 3.4 EO 3.4 EO 3.EO 2.6 EO 
ARSENIC * * 
BARIUM 32. E-3 32. E-3 * 
BERYLLIUM 2. E-3 2. E-3 * 
BORON 42. E-3 42. E-3 91. E-3 80. E-
CADMIUM 7. E-3 7. E-3 3. E-3 3. E-3 
CALCIUM· 9.EO 8.9 EO * 
CHLORIDE 23.EO 22.9 EO 4.EO 3.5 EO 
COBALT * * 
COD 85.EO 84.5 EO 37.EO 32.5 EO 
CONDUCTIVITY** 246.EO 220. EO 
COPPER 364. E-3 362. E-3 12. E-3 11. E-3 
CYANIDE * * 
FLUORIDE 510. E-3 507. E-3 290. E-3 255. E-3 
HARDNESS*" 34.8 EO 34.6 EO * 
IRON 1.2 EO 1.2 EO 100. E-3 88. E-3 
LEAD 66. E-3 66. E-3 * 
MAGNESIUM 3.EO 3.EO * 
MERCURY 4.6 E-3 5. E-3. 40. E-6 35.1 E-
NICKEL 64. E-3 64. E-3 * 
NITRATE-N 5.9 EO 5.9 EO 80. E-3 70. E-
NITRITE-N 171. E-3 170. E-3 300. E-3 264. E-3 
PERCHLORATE 65. E-3 65. E-3 * 
PHOSPHORUS 1.5 EO 1.5 EO * 
POTASSIUM 4.EO 4.EO * 
SELENIUM * * 
SILICON 29.EO 28.8 EO 2.EO 1.8 EO 
SILVER 20. E-3 20. E-3 * 
SODIUM 22.EO 21.9 EO 38.EO 33.4 EO 
SULFATE 11. EO 10.9 EO 10.EO 8.8 EO 

DS 200.EO 198.8 EO * 
TKN 3.3 EO 3.3 EO 3.3 EO 2.9 EO 

OTAL CATIONS** 2.1 EO 2.1 EO 
TOTAL CHROMIUM 30. E-3 30. E-3 1. E-3 878.4 E-6 

OXIC ORGANICS** * 
TSS 12.EO 11.9 EO * 
URANIUM 83.5 E-3 83. E-3 * 
VANADIUM * * 

ZINC 160. E-3 · 159. E-3 . 20. E-3 18. E-
pH 6.4 EO 7.5 EO 

Volume of Floyv:· Influent = 993992 liters Final = 878354 liters· 

**Alkalinities and hardness as mg CaC03/I; Conductivity as uS/cm; 
Total Cations as meq/I; Toxic Organics as ug/I; Otherwise: mg/I. 

* Less than Detection Limit 
Issued 02117/2004 14:36:06 
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LKALINITY-MO** 
LKAtlNf~i.f>'!*"l'>:::x .. 
LUMINUM 

.. MMONIA'1N·~:··;< 
ARSENIC 
BARIUM:>i: ; .. 
BERYLLIUM 
BORON. 
CADMIUM 
CALCIUM':<•::: .· 
CHLORIDE 
COBAi.r:~;r: > .. 
COD 
CONDUCTIVITY:";* 
COPPER 
CYANIDE•>6 · 

FLUORIDE 
HARDN.ESS~ .. 
IRON 
LEAD:· 
MAGNESIUM 
MERCURY 
NICKEL 
NITRATE.;N 
NITRITE'-N. 
PERCHLORATE 
PHOSPHORUS 
POTASSIUM 
SELENIUM 
SILlCON 
SILVER 
SODIUM~: . 
SULFATE os··.·c· 
TKN 

OTAL CATIONS** 
OTALCHROMIUM 
OXIC ORGANICS** 

TSS 
URANIUM 
VANADIUM 

iNG 

,•; 

1.4 EO 
s 4~:.eot . 
10. E-3 
29.E-3 

8. E-3 
6o.e-3: 

3. E-3 
10.EO 
26.EO 
3.E.;3. 

439. EO 
270 .. EO 

350. E-3 

700. E-3 
37.3 EO. 

1.2 EO 
92:E~3 . 

3.EO 
·3;1 E-3 
40. E-3 

. * 
" 

1.7 EO 
142. E-3 

2.EO 
.11. EO 

* 
28.EO. 

170. E-3 
·19.EO 
11. EO 

226.E(f· 
11.3 EO 
2.2EO 

28. E-3 

1.2 EO 
a.s:j~o : 
9. E-3 

2s;·E-3 •· 
7. E-3 

5Z.E~3.· 
3. E-3 
8.7EO·. 

22.7 EO 
.. ··3;E-3 
382.5 EO 

305. E-3 

610. E-3 
32.SEO. 

1. EO 
so:e~3 
2.6 EO 
3. E-3 

35. E-3 

1.4 EO 
124, E-3 

1.7 EO 
9.6EO 

.. 24:4.eo 
148. E-3 
.16.6EO 

9.6EO 
196.9eo·· 

9.8 EO 

24. E-3 

33.1 EO 
73:1:.::3. 
17. E-3 

166. e.::f · 

20. E-3 
3.1 EO 
13. E-3 

,3V<c ..... * . 
* 

48.E-3 
* 

43. E-

.·. 1 ~ EO . · · 888. E-
5. EO 4.4 EO 

'"" •c 

18.EO 
226.EO 
10. E-3 

240. E-3 
. 2.5EO 
25. E.,3 

* 
60. E-6 

* 
200. E-3 
700. E-3 

* 
* 

* 
* . 

280. E-3 
38.EO 
13.EO 

2.9 EO 
2.2 EO .. 

* .. 
* 

.. *·. 

* 

16.EO 

53.3 E-6 

.. 178. E-
622. E-3 

1.8 E 

249. E-
33.7E 
11.5 EO 

2.6 EO 

pH 

38. EO 
84. E-3 
20. E-3 

190. E•3 
6.2 EO 7.5 EO 

. Volu~e of Flow:' lnfl~ent = 871207 liters Final= 888000liters ·. 

**Alkaliniti~s .and hardness as mg CaC03/I; Conductivity as uS/cm; 
T~tafbailcms as meq/I; Toxic Organics as ug/I; Oth~rwise: mg/1,3:• 

* Less than Detection Limit 
Issued 02i1 i/200414:36:06 
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RLWTF Annual ReJJ =:-Or~2=0~03~----------

ALKALINITY-MO** 
ALKALINITY-P** 

LUMINUM 
MMONIA-N 

ARSENIC 
BARIUM 
BERYLLIUM 
BORON 
CADMIUM 
CALCIUM 
CHLORIDE 
COBALT 
COD 
CONDUCTIVITY** 
COPPER 
CYANIDE 
FLUORIDE 
HARDNESS** 
IRON 
LEAD . 
MAGNESIUM 
MERCURY 
NICKEL 
NITRATE-N 
NITRITE-N 
PERCHLORATE 
PHOSPHORUS 
POTASSIUM 
SELENIUM 
SILICON 
SILVER 
SODIUM 
SULFATE 

OS 
TKN 

OTAL CATIONS** 
TOTAL CHROMIUM 

OXIC ORGANICS** 
TSS 
URANIUM' 
VANADIUM 
ZINC 
pH 

TA50 MINERALS· 

Summary for OCT-2003 

RAW. 
Concentration 

57.8 EO 
* 

270. E-3 
4.EO 

* 
29. E-3 

3. E-3 
20. E-3 

3. E-3 
9.EO 

19.EO 
2. E-3 

116.EO 
230.EO 

150. E-3 
3. E-3 

480. E-3 
34.8EO 

1.3 EO 
70. E-3 

3.EO 
1.9 E-3 
33. E-3 

2.EO 
200. E-3 
490. E-3 

1.6 EO 
3.EO 

* 
25. EO. 

20. E-3 
19.EO 
10.EO 

394.EO 
6.4 EO 
2.2EO 

32. E-3 

24.EO 
70. E-3 

* 
90~ E-3 
6.5 EO 

Total K 
48.8 EO 

228. E-3 
3.4 EO 

24. E-3 
3. E-3 

17: E-3 
3. E-3 
7.6EO 
16.EO 
2. E-3 

97.9 EO 

127. E-3 
3. E-3 

405. E-3 
29.4 EO 

1.1 EO 
59. E~3 
2.5 EO 
2. E-3 

28. E-3 
1.7 EO 

169. E-3 
414. E-3 

1.3 EO 
2.5EO 

21.1 EO 
17. E-3 
16.EO 
8.4 EO 

332.6 EO 
5.4 EO 

27. E-3 

20.3 ED 
59. E-3 

76. E-3 

March2004 

FINAL i. 

Concentration . 
76.4 EO 

* , 
83. E-3 
3.4 EO 

* 
2. E-3 

* 
'* 
* 
* 

5.5 EO 
· ·4~ E-3 

62.EO 
208.EO 
21. E-3 

2. 'E-3 
260. E-3 

* 
160. E-3 

* 
* 

40. E-6 
* 

40, E-3 
100. E-3 

* 
* 

3:EO 
* 
* 

3. E-3 
35:EO 
16.EO 

244.EO 
2.7 EO 
2.1 EO · 

* 
*· 
* 

. ·* 

* 
30. E-3 

7.EO 

Total K 
49.5 EO 

54. E-
2.2 E 

1. E-

3.6 EO 
3. E-

40.2 E 

14. E-
1. E-

169. E-3 

104. E-3 

25.9 E-6 

26. E-
65. E-

19. E-

Volume of Flow: Influent= 844081 liters Final= 648200 liters : 

**Alkalinities and hardness as mg CaC03/I; Conductiyity as uS/cm; 

Total Cations as meq/I; Toxic Organics as llg/I; Otherwise: mg/I. 
* Less than Detection Limit 
Issued 02117/2004 14:36:06 
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TASO~~J~1~RAh§.·r~;f.sY' ... · 
Summary for NOV-2003 

Fi.AW :;: ;~ '{ . : ;.~;,1 :~.,.};:iit:.: """ .flNALdf~,,;r;;~;,·~:·' p:·~:* 1·x;;;;:1{~1iL: · 
:: Concentration : : ·· Total K .61 

·· · Concentration ! ; : · Total K 

LKALINITY-MO** 
i.KAi1&1J'(,.f>~ ·. 
LUMINUM 
WiAAbiJ'f;t\~N·;;;f · ··· 

ARSENIC 
BARIUM 
BERYLLIUM 
BORON[~'/;)~;;;· ·.·· 

CADMIUM 
CALdiJM'iiA .. · · · .. 

CHLORIDE 
COBALT' '.·· 

COD 
CONDUCTIVITY** 
COPPER 
CYANIDE 
FLUORIDE 
HARDNESS*"'.::•· 
IRON 
LEAD 
MAGNESIUM 
MERCURY; 
NICKEL 
NITRATE-N 
NITRITE-N 
PERCHLORATE 
PHOSPHORUS 
POTASSIUM : 
SELENIUM 
SILICON··, .. 
SILVER 
SODIUM •. 
SULFATE 

os'' 
TKN 

OTAL .CATIONS**· 
. OTAL CHROMIUM 
ox1c·oRGANICS** 
SS 

URANl·u··M·''\1: ....,, . 
' .h >.~ ,,, 0 

VANADIUM 
INC> 

pH 

380. E-3 
· 6.21::-0·, · 

* 
34~ E-,3 

3. E-3 
59. E-3 

* 
10 .. EO 
25.EO 
1. e..:3 

117. EO 
284;E0 

300. E-3 
* 

680. E-3 
37.3EO. 

1.8 EO 
74. E-3 

3.EO 
. 4~ E.;.3 

40. E-3 
6 .. EO 

310. E-3 
190. e..:3 

1.3 EO 
400 •. e..:3 

* 
.25.EO 

2. E-3 
26.EO 
13.EO .... ' 

8.8 EO 
2.2EO 

40. E-3 

30.EO 
166.·E-3 

10. E-3 
110. e..:3 

6.2 EO 

418. E-3 
6.SEO 

a1.e.:3 
3. E-3 

55;e..:3 

11.eo 
27.5 EO 

1:'e..;3. 
128.6 EO 

330. E-3 

747. E-3 
41. EO 

2.EO 
81.·E"'.'3 
3.3 EO 
4.E~3 

44. E-3 
6.6EO 

341. E-3 
209: E-3 

1.4 EO 
440. E-3 

27.5EO 
2. E-3 

28.6.EO 
14.3 EO 

9.7 EO 

44. E-3 

33. EO · 
116. e:..3 

11. E-3 
187.E-3 

**Alkalinities a11d hardness as mg CaC03/I; Conductivity as uS/cm; 
. Total:C~ti~ns as ~eq/I; ToxicOrg~nics as ug/I; ()therWise: mg/I. .. · 

* Less than Detection Limit 

Issued 02/17/200414:36:06 

92 

6. E-3 
·6.4E0:·f .. · ... 

* . ' 
* 

.. 3tE"'.'3 • · · 22. E-
* 

400.£:~3·. 
6.3 EO 

' * 

290. E-
4.6 EO 

20. EO 14.5 EO 
, 287.~-··EO--.,, > · ·· 

10. E-3 7. E-3 
·i/. 

610. E-3 
998.8 E-3. 

40. E-3 
* 
* 

* 
40.E,,.3· 

130. E-3 
* 
* 

200. E-3 
* 

* 
50.EO .. 

6.EO 
338.EO·· 

8.5 EO 
·2.?·EO 

* 
*' 
* 

* 

7.7 EO 

443. E-3 
725. E-

29. E-

145. E-

36.3 EO 
4.4 EO 

24s.3E 
6.2 EO 

Official Use Only 



RL WTF Annual ReQl or 2003 March2004 

TASO MINERALS 

Summary for DEC-2003 

RAW FINAL 
Concentration Total K Concentration Total K 

ALKALINITY-MO** 212.EO 197.7 EO 135.EO 65.EO 
LKAUNJTY-P** * * 

ALUMINUM 2.7 EO 2.5 EO 10. E-3 5. E-3 
MMONIA-N 6.3EO 5.9 EO 4.5 EO 2.2 EO 

ARSENIC * * 
BARIUM. 30. E-3 28. E-3 * 
BERYLLIUM 2. E-3 2. E-3 * 
BORON· 90. E-3. 84. E-3 40. E-3 19. E-
CADMIUM 3. E-3 3. E-3 * 
CALCIUM 8.EO 7.5 EO * 
CHLORIDE 77.EO 71.8 EO 10.EO 4.8 EO 
COBALT 2. E-3 2. E-3 1. E-3 481.7 E-
COD 462.EO 430.8 EO 21. EO 10.1 EO 
CONDUCTIVITY** 809.EO 363.EO 
COPPER 410. E-3 382. E-3 20. E-3 10. E-3 
CYANIDE .* * 
FLUORIDE 1.4 EO 'l.3 EO 410. E-3 197. E-3 
HARDNESS** 31.5 EO 29.4 EO *' 
IRON 1.6 EO 1.5 EO 90. E-3 43. E-3 
LEAD 90. E-3 84. E-3 * 
MAGNESIUM 2.8 EO 2.6 EO * 
MERCURY 2.4 E-3 2. E-3 * 
NICKEL 130. E-3 121. E-3 * 
NITRATE-N 6.8 EO 6.3 EO 3.3 EO 1.6 EO 
NITRITE-N 1.1 EO 988. E-3 3.6'Eo 1.7 EO 
PERCHLORATE 160. E-3 149. E-3 * 
PHOSPHORUS 1.4 EO 1.3 EO 20. E-3 10. E-3 
POTASSIUM· .* * 
SELENIUM * * 
SILICON 11. EO 10.3 EO *· .. 

SILVER 7. E-3 7. E-3 * 
SODIUM 140.EO 130.5 EO 67.EO 32.3 E 
SULFATE 30.EO 28.EO 12.EO 5.8 EO 

DS. 478.EO 445.7 EO 156.EO 75.1 EO 
TKN 14.EO 13.1 EO 4.3 EO 2.1 EO 

OTAL CATIONS** ·8. EO 3.6EO. 
TOTAL CHROMIUM 70. E-3 65. E-3 * 

OXIC ORGANICS** . 1.1 EO 529.9 E-
SS 20.EO 18.6 EO * 

URANIUM 136. E-3 127. E-3 .. 
VANADIUM 10. E-3 9. E-3 * 
ZINC 170. E-3 159. E-3 * 
pH 7.3 EO 7.4 EO 

. Volume of Flow: Influent = 932434 liters Final= 481700 liters 

**Alkalinities and hardness as mg CaC03/I; Conductivity as uS/cm;. 
Total Cations as meq/1; Toxic Organics as ug/I; Otherwise: mg/I. 

* Less than Detection Limit 

Issued 02/11/200416:06:54 
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CY 2003 RL WTF Feed VOC Results by Sample 
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RADIOACTIVE LIQUID WASTE TREATMENT FACILITY 

voe results by sample for TA50 Plant Feed 

JAN-2003 through DEC-2003 

Sample Sample Concentration 
Date Number S ecies m /L 

6-Jan-03 P0103.06 1.3-XYLENE+XYLENEf1 .4-1 10. E-3 
6-Jan-03 P0103.06 ACETONE 87. E-3 
6-Jan-03 P0103.06 CHLOROFORM 4. E.:.3 
6-Jan-03 P0103.06 ETHYLBENZENE 3. E-3 
6-Jan-03 P0103.06 METHYLENE.CHLORIDE 33. E-3 
6-Jan-03 P0103.06 TOLUENE 14. E-3 1. E-3 
6-Jan-03 P0103.06 TRICHLOROETHENE 4. E-3 430.E 
6-Jan-03 P0103.06 XYLENE (TOTAL) 13. E-3 1. E-
14-Jan-03 P0103.14 ACETONE 760. E-3 76. E-
14-Jan-03 ~ P0103.14 METHYLENE CHLORIDE 16. E-3 2. E-3 
6-Jan-03 P0103.06 1,3-XYLENE+XYLENEr1 .4-l 10. e;..3 980.E 
6-Jan-03 P0103.06 ACETONE 87. E-3 '9. E-

21-Jan-03 P0103.21 ACETONE 380. E-3·: . 38. E-
21-Jan-03 P0103.21 METHYLENE CHLORIDE 13. E-3 1. E-3 
28-Jan-03 P0103.28 ACETONE 210. E-3 21. E-
28-Jan-03 P0103.28 CHLOROFORM 2. E-3 230. E-
28-Jan-03 P0103.28 METHYLENE CHLORIDE 28. E-3 3. E-
3-Feb-03 P0203.03 ACETONE 120. E-3 12. E-
3-Feb-03 P0203.03 METHYLENE CHLORIDE 11. E~3 1. E-
11-Feb-03 P0203.11 ACETONE 3.1 EO 310. E-3 
18-Feb-03 P0203.18 2.,.BUTANONE 7. E-3 670. E-
18-Feb-03 P0203.18 ACETONE 1.4 EO 140. E-3 
18-Feb-03 P0203.18 METHYLENE CHLORIDE 8. E-3 '830.-E-
24-Feb-03 P0203.24 ACETONE 640. E-3 64.E-3 
24-Feb-03 P0203.24 METHYLENE CHLORIDE 8. E-3 790. E-
3-Mar-03 P0303.03 ACETONE 440. E-3 44. E-
3-Mar-03 P0303.03 METHYL TERT-BUTYL ETHER 76. E-3 8. E-
3-Mar-03 P0303.03 METHYLENE CHLORIDE 17. E-3 2. E-

10-Mar-03 P0303.10 ACETONE 630. E.,.3 · 63. E-
10-Mar-03 P0303.10 METHYLENE CHLORIDE 16. E-3 2. E-
17-Mar-03 P0303.17 ACETONE 610. E.:.3. 61. E-
17-Mar-03 P0303.17 METHYLENE CHLORIDE 60. E-3 6. E-3 
24-Mar-03 P0303.24 ACETONE 300. E-3. 30. E-
24-Mar-03 P0303.24 CHLOROFORM 1. E-3 120. E-6 
24-Mar-03 P0303.24 METHYLENE CHLORIDE 3. E-3 330.E 
31-Mar-03 P0303.31 ACETONE 240. E-3 24. E-
31-Mar-03 P030S.31 CHLOROFORM 1. E-3 100.E 
31-Mar-03 P0303.31 METHYLENE CHLORIDE 5. E-3 470. E-6 
8-Apr-03 P0403.08 1,2-DICHLOROBENZENE 1. E-3 .. 130. E-
8-Apr-03 P0403.08 1,2-DICHLOROETHANE 490. E-6 49. E-
8-Apr-03 P0403.08 4-METHYL-2-PENTANONE 3. E.:.3 320. E 
8-Apr-03 P0403.08 ACETONE 560. E-3 56. E-3 
8-Apr-03 P0403.08 CHLOROFORM 760. E-6 76.E 

95 Official Use Only 



RL WTF Annual Reoort for 2003 

VOC results b sam le for TA50 Plant Feed 

8-Apr:.03 P0403.08 METHYLENE CHLORIDE 
. 14-Aor:.03; . p()4oa:t"4 ACETONE'.;:fF~:}:r •;c:s; ii?•·. 

14-Apr-03 P0403.14 CHLOROFORM 
·14-Apr-03 Po403.14 METl-IYLE.'NE'cHLORIDE .... 
· 1-May-03 P0503.01 ACETONE 
1-Mav~o3.... Posoa.01 · .cAL.oRoi=ofiM"L•··: 
1-May-03 P0503.01 METHYLENE CHLORIDE 

. 5-May~03 f:>o5o3:o5 2~BlJTANON'E\. ;''" ' 
· 5-May-03 P0503.05 ACETONE 
· 5-Mav:.03 .,, . P0503.os· cALoRoFoRl\A.::5 
12-May-03 P0503.12 ACETONE 
···12-Mav~63 . . .f>o5o3.12 CHLOROFoRrlrf , 
. 12-Mav-03 P050~.12 METHYLENECHLORIDE 
20-Mav-03 '· .· P0503.20 ACETONE{'.:;\' 
20-May-03 P0503.20 CHLOROFORM 
20-Mav~C>3 .... r:>oso3.2o METHYLENE ciitoRroE 
28-May-03 P0503.28 1,2,4-TRIMETHYLBENZENE 

. 28-Mav-03 · .. ?osoa.28· ACETONE'.i;;.J;!1;'i .. 
28-May-03 P0503.28 CHLOROFORM 
28-May-03 P0503.2B .. METHYLENE CHLORID.E 
2-Jun-03 P0603.02 1,2,4-TRIMETHYLBENZENE 
2-Jun-03 P0603.02 ACETONE . . 
2-Jun-03 P0603.02 CHLOROFORM 
2-Jun-03 P0603.02 METHYLENE CHLORIDE 
9-Jun-03 P0603.09 1,2,4-TRIMETHYLBENZENE 
9-Jun-03 · . P0603.09 ACETONE 
9-Jun-03 P0603.09 CHLOROFORM 

' 9-Jun-03 P06o3Jo9 cRLOROMETHANE .. 
9-Jun-03 P0603.09 METHYLENE CHLORIDE 
16-Jun-03 [ POG03.16 1.2.4-TRIMETHYLBENZENE 
16-Jun-03 P0603.16 1,3-XYLENE+XYLENEr1 .4-1 
16-Jun.-03 P0603.16 ACETONE;.:c· 
16-Jun-03 P0603.16 CHLOROFORM 
16-Jun-03 ... Po6o3:16 METHYLENE CHLORIDE 
23-Jun-03 P0603.23 1,2,4-TRIMETHYLBENZENE 
23-Jun-03 P0603:23 ACETONE . ' . 
23-Jun-03 P0603.23 CHLOROFORM 
23-Jun-03 P060S.23 METHYLENECHLORIDE 
1-Jul-03 P0703.01 1,2,4-TRIMETHYLBENZENE 
1-Jul:.03 .·· p()703.o1 ACETONE. 
1-Jul-03 P0703.01 CHLOROFORM 
1-Jul-03 POl03.01 METHYLENE CHLORIDE 
7-Jul-03 P0703.07 ACETONE 
7-Jul-03 P0703.0i CHLOROFORM' 
7-Jul-03 P0703.07 METHYLENE CHLORIDE 
14-JUl-OS POi03.14 1~2,4-TRIMETHYlBENZENE 

March2004 

4. E-3 420. E-
5SO.•E~3,; 56.;;e~ 

6. E-3 610. E-
24: E-3 · 2'. e.; 
1.6 EO 160. E-

j7()j~·~f( . . 17. 'E 
2. E-3 200. E-6 

·• ·12. E-3 ·. , .. :1;e.: 
560. E-3 56. E-

2:. E.::f . . 1 sti e 
78. E-3 8. E-

610. E~6 .61 .. E 
8. E-3 780. E-

370. E-3 37 . .E" 
1. E-3 110. E-
2. E-3 190.· E 
2. E-3 230. E-6 

460: e~3 . 46. :E-
430. E-6 43. E-

2. E-3 250. E 
1. E-3 110. E~ 

540. E-3 54. E-
400. E-6 40. E-

4. E-3 400. E-
2. E-3 150. E-

250. E-3. · 25. E-
670. E-6 67. E-
260. E.:e ·••• · 26. E 
790. E-6 79. E-

1. E-3. .120. E 
1.E-3 100.E-

510. E-3 51. E-. 
1.E-3 110.E-

. 2. E-3· 240. E 
2. E-3 200. E-

360. e.:3. 36. E-
2. E-3 190. E-
6. E~3 610'.E 
1. E-3 120. E-

800:E-3, · · ao.E.; 
2. E-3 220. E-

.. 6 .. e23 600:· E .. 

500. E-3 50. E-
2. E~i 150. E 
8. E-3 810. E-

870. E,.6 .87. E 
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voe results b 

· Sample 
Date 

14-Jul-03 
14-Jul-03 
14-Jul-03 
21-Ju1:..03 
21-Jul-03 
21-Jul-03 
28-Jul-03 

· 28~Jul-03 
28-Jul-03 
28-Jul-03 
4-Auq-03 
4-Auq-03 
4-Auq-03 
12-Auq-03 
12-Auq-03 
18-Auq-03 
18-Auq-03 
18-Auq-03 
18-Auq-03 
18-AUQ-03 
18-Auq-03 
18-Auq-03 
18-Auq-03 
18-Auq--03 
18-AuQ-03 
25-Auq-03 
25-Auq-03 
25-AuQ-03 
25-Auq-03 
25-AuQ-03 
2-Sep-03 
2-Sep-03 
2-Sep-03 
8-Sep-03 

· 8-Sep-03 
8-Sep-03 
8-Sep-03 
15-Sep-03 
15-Sep-03 
15-Sep-03 
22-Sep-03 
22-Sep-03 
22-Sep-03 
22-Sep-03 
22-Sep-03 

. 29-Sep-03 

Sample 
Number 

P0703.14 
P0703.14 
P0703.14 
P0703.21 
P0703.21 
P0703.21 
P0703.28 
P0703.28 
P0703.28 
P0703.28 
P0803.04 
P0803.04 
P0803.04 
P0803.12 
P0803.12 
P0803.18 
P0803.18 
P0803.18 
P0803.18 
P0803.18 
P0803.18 
P0803.18 
P0803.18 
P0803.18 
P0803.18 
P0803.25 
P0803.25 
P0803.25 
P0803.25 
P0803.25 
P0903.02 
P0903.02 
P0903.02 
P0903.08 
P0903.08 
P0903.08 
P0903.08 
P0903.15 
P0903.15 
P0903.15 
P0903.22 
P0903.22 
P0903.22 
P0903.22 
P0903.22 
P0903.29 

S ecies 
4-METHYL-2-PENTANONE 
ACETONE 
CHLOROFORM 
ACETONE 
CHLOROFORM 
METHYLENE CHLORIDE 
1,2,4-TRIMETHYLBENZENE 
ACETONE 
CHLOROFORM 
METHYLENE CHLORIDE 
ACETONE 
CHLOROFORM 
METHYLENE CHLORIDE 
ACETONE 
METHYLENE CHLORIDE 
1,2,4-TRIMETHYLBENZENE 
1,2-XYLENE 
ACETONE 
BROMOBENZENE 
CHLOROFORM 
METHYLENE CHLORIDE 
N-NITROSO-Dl-N-PROPYLAMINE 
STYRENE 
XYLENE (TOTAL) 
XYLENEr1 ,3-l+XYLENEr1 ,4-1 
2-BUTANONE 
ACETONE 
BROMOBENZENE 
CHLOROFORM 
METHYLENE CHLORIDE 
ACETONE 
CHLOROFORM 
METHYLENE CHLORIDE 
4-METHYL-2-PENTANONE 
ACETONE 
CHLOROFORM 
METHYLENE CHLORIDE 
ACETONE 
CHLOROFORM 
METHYLENE CHLORIDE 
4-METHYL-2-PENTANONE 
ACETONE 
BROMOBENZENE 
CHLOROFORM. 
METHYLENE CHLORIDE 
4-METHYL-2-PENTANONE 
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Concentration 
m /L 

24. E-3 
510. E-3 

1.2 E-3 
710. E-3 

5. E-3 
66. E-3 
1.1 E-3 

500. E-3 
1.3 E-3 
3.8 E-3 · 

390. E-3 
740. E-6 

5.2 E-3 
. 330. E-3 

2.7 E-3 
1.3 E-3 

· 510. E-6 
290. E-3 
890. E-6 
360. E-6 · 

17. E-3 
7.5 E-3 

640. E-6 
1.7 E-3 
1.2 E-3 
15. E-3 

220. E-3 
820. E-6 
490. E-6 · 

4.3 E-3 
320. E-3 

1.2 E-3 · 
5.9 E-3 
4. E..:3 

420. E-3 
450. E-6 

3.6 E-3 
590. E-3. 
960. E-6 

3.7 E-3 
8.9 E-3 

560. E-3 
1.7 E-3 
1.2 E-3. 
6.4 E-3 
2.4 E-3 

Pa e 3 of 5 

UncertaintY 
m /L 

2.4 E-3 
51. E-

120. E­
.. 71. E-

500. E-
6.6 E-

110. E-
50. E-

130. E­
··380. E-

39. E-
74. E-

520. E-
33. E-

270. E-6 
130 .. E 

51. E-
29. E-
89. E-
36. E 
1.7 E-3 

750.E 
64. E-

170. E-
120. E-

1.5 E-
22. E-
82. E 
49. E-

430. E 
32. E-

120. E 
590. E-6 
400. E 

42. E-3 
45. E-

360. E-
59. E-
96. E-

370. E-
890. E-6 

56. E-
170. E-
120. E-
640. E-
240. E 
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29-Sep-03 P0903.29 ACETONE 400. E-3 40. E-
· 29-Sei>-03~'."I' P0903.2if ''.C:ftLOROFORMi.k;,: J• . 400. e-e:::· •. · 4o::e · 
29-Sep-03 P0903.29 METHYLENE CHLORIDE 5.4 E-3 540. E-
15-061-03 · ?1003:1s . 2-aufANbN8;;: .. 14,'.E;3 1.4 E-
15-0ct-03 P1003.15 4-METHYL-2-PENT ANONE 130. E-3 · 13. E-

·· 15-0ct-03: .. f>1oo3:15. ACET6NSJ~ 441'.te~3}·Y 44.'E-
15-0ct-03 . P1003.15 CHLOROFORM 1.1 E-3 110. E-

.. ·· 15.foct-03 'p1do3J5 METHYLENE 681..oRIDE. . 5.7E;.;3': 570 .. E 
20-0ct-03 P1003.20 1,2,4-TRIMETHYLBENZENE 4.4 E.:3 440. E 

·'. 20-0ct-03·.· p1003.2o .. 4~METHYC·2~PENTANONE 35. E;.3> 3.5 E~ . 
20-0ct-03 P1003.20 ACETONE 170.E-3 17.E-
20-oct-03 < · P1oo3:2o: CHLOROFORM 1.1e::.3 : · 170.E. 
20-0ct-03 P1003.20 METHYLENE CHLORIDE 5.7 E-3 570. E-

. 27-0ct-03 · P1003.27 .·· 4-METHYL-2-PENTANONE 100. E-3 10. E-
·27-0ct-03 P1003.27 ACETONE 220. E-3 22. E-
27-0ct-03 . P1oo:f2f''.d-tLOROFORM ; :. i.6 e~3 1eo. E . 
27-0ct-03 P1003.27 METHYLENE CHLORIDE 5.4 E-3 540. E-6 
3-Nov-03 .· . ?1103.03 . 1.2:4..:fRIMETHYLBENZENE . 3.1E-3 . 316.:E. 
3-Nov-03 P1103.03 4-METHYL-2-PENTANONE 39. E-3 3.9 E-
3-Nov-03 P1103 .. 03 ACETONE 80. E-'3 . . . 8. E-
3-Nov-03 ·P1103.03 CHLOROFORM 2. E-3 200. E-
3-Nov-03 P1103.03 METHYLENE CHLORIDE 6.5 E-3 650. E 
10-Nov-03 P1103.10 1,2,3-TRICHLOROBENZENE . 2.6 E-3 260. E-

· 10-Nov-03 P1103.10 · 1.2.4-TRIMETHYLBENZENE . 2.8 e..:3 280. E 
1 O-Nov-03 P1103.10 1,3,5-TRIMETHYLBENZENE 650. E-6 65. E~ 
1 O-Nov-03 P1103.10 4-ISOPROPYLTOLUENE · 890. E-6 . 89. E 
1 O-Nov-03 P1103.10 4-METHYL-2-PENTANONE 22. E-3 2.2 E-
:10-Nov-63 • f>1103.10" ACETONE;!':·}::'.' ' .500. e..;3 ;> so.·e'." 
1 O-Nov-03 P1103.10 CHLOROFORM · 3.9 E-3 390. E-6 

. . 1 O-Nov-03 . . P11o3.10 HEXACHLOROBUTADIENE 2.·E-t3 . 200.:E . 
1 O-Nov-03 P1103.10 ISOPROPYLBENZENE 760. E-6 76. E-
10-Nov-03"' p1·103.10 METHYLENE CHLORIDE •. 6. E.:3 . , . 600 .. E 
1 O-Nov-03 P1103.10 SEC-BUTYLBENZENE 900. E-6 90. E-

• 1 O-Nov-03 P1103.1 O · · TERT-BUTYLBENZENE. ·820. E-6 82, E 
.10-Nov-03 P1103.10 TOLUENE 1.2 E-3 120. E-
17-Nov..:03 P1103.17 . 4-METHYL--2:PENTANONE · 12. E-3 1.2 E~ . 
17-Nov-03 P1103.17 ACETONE 280. E-3 28. E-
17-Nov-03 .... P1103.t7 CHLOROFORM •. 5.8 E..;3 580. Ei 
17-Nov-03 P1103.17 N-NITROSO-Dl-N-PROPYLAMINE 46. E-3 4.6 E-
24..:Nov-03 P1103.24 1,2,4, TRIMETHYLBENZENE 880. E.-6 ! 88. E-
24-Nov-03 P1103.24 4-METHYL-2-PENT ANONE 16. E-3 1.6 E"' 
24-Nov-03 · . P1103.24 · AcETONE.::J s3(f::e~3'' ' 53. '6-
24-Nov-03 P1103.24 CHLOROFORM 1.9 E-3 190. E-

. 24-Nov-03 P1103:24 CHl..OROMETHANE' .. . 2. e..:3,, • 200. E 
24-Nov-03 P1103.24 METHYLENE CHLORIDE 2.1E-3 210.E-
24-Nov-03 P1103.24 N-NITROSO-Dl~N:.PROPYLAMINE 44, E-'3 .· 4.4 E-

98 Official Use Only 



RL WTF Annual Report f, _J~03 ___________ _ 

voe results b 

Sample 
Date 

2-Dec-03 
2-Dec-03 
2-Dec-03 
2-Dec-03 
2-Dec-03 
2-Dec-03 
2-Dec-03 
2-Dec-03 
2-Dec-03 
2-Dec-03 
2-Dec-03 
2-Dec-03 
2-Dec-03 
2-Dec-03 
8-Dec-03 
8-Dec-03 
8-.0ec-03 
8-Dec-03 
17-Dec-03 
17-Dec-03 
17-Dec-03 
17-Dec-03 
17-Dec-03 
17-Dec-03 
17-Dec-03 
17-Dec-03 
22-Dec-03 
22-Dec-03 
22-Dec-03 
22-Dec-03 

sample for TA50 Plant Feed 

Sample 
Number s ecies 

P1203.02 1,2-DICHLOROETHANE 
P1203.02 1,2-XYLENE 
P1203.02 4-METHYL-2-PENTANONE 
P1203.02. ACETONE 
P1203.02 BROMOMETHANE 
P1203.02 CHLOROFORM 
P1203.02 CHLOROMETHANE 
P1203.02 CIS-1,2-DICHLOROETHENE ·. · 
P1203.02 CIS/TRANS-1,2-DICHLOROETHENE 
P1203.02 ETHYLBENZENE · 
P1203.02 METHYLENE CHLORIDE 
P1203.02 TOLUENE 
P1203.02 XYLENE (TOTAL) 
P1203.02 XYLENE[1 ,3-l+XYLENE[1 ,4-1 
P1203.08 · 4-METHYL-2-PENTANONE 
P1203.08 ACETONE 
P1203.08 CHLOROFORM 
P1203.08 METHYLENE CHLORIDE 
P1203.17 1,2,4-TRIMETHYLBENZENE 
P1203.17 2-BUTANONE 
P1203.17 4-METHYL-2-PENTANONE 
P1203.17 ACETONE 
P1203.17 CHLOROFORM 
P1203.17 CHLOROMETHANE 
P1203.17 Dl-N-OCTYL PHTHALATE 
P1203.17 METHYLENE CHLORIDE · · 
P1203.22 4-METHYL-2-PENTANONE · 
P1203.22 ACETONE 
P1203.22 CHLOROFORM 
P1203.22 METHYLENE CHLORIDE 

Issued 01/27/200413:45:35 · 
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Concentration 
m /L 

30. E-3 
1.4 E-3 

150. E-3 
290.E-3 

3.5 E-3 
1.4 E-3 
3.9 E-3 
1.6 E .. 3 
1.6 E-3 

1. E.:.3 
2.8 E-3 
4.4 E-3 
5.7 E-3 
4.3 E-3 

340. E-3 
240. E-3 

1. E-3 
1.7 E-3 

840. E-6 
1.1e.:.3 

140. E-3 
620. E-3 
610. E-6 

3.6 E-3 
2.8 E-3 
3.7 E.,.3 

120. E~3 
720. E-3 
740. E-6 

9.9 E.;.3 

Pa e 5 of 5 

3. E-
140. E 

15. E-
29. E-

350. E-
140. E-
390. E-
160. E 
160. E-6 
100.E 
280. E-6 
440.E 
570. E-6 
430;E 

34. E-3 
24.E· 

. 100. E-
170. E-

84. E-6 
770. E-

14. E-3 
62. E-
61. E-6 

360. E-
280. E-6 
370. E-

12. E-
72; E-
74. E-

990. E-
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Appendix F 

CY 2003 RLWTF Feed VOC Results by Species 
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RADIOACTIVE LIQUID WASTE TREATMENT FACILITY 

VOC results by species for TA50 Plant Feed 

JAN-2003 through DEC-2003 

Sample Sample Concentration Uncertainty 
Date Number S ecies m /L m /L 

10-Nov-03 P1103.10 1.2.3-TRICHLOROBENZENE 2.6 E-3 260. E-6 
6-Jan-03 P0103.06 1,2,4-TRIMETHYLBENZENE 11. E-3 1. E-

28-Mav-03 P0503.28 1,2,4-TRIMETHYLBENZENE 2. E-3 230. E-
2-Jun-03 P0603.02 1,2,4-TRIMETHYLBENZENE 1. E-3 110. E-
9-Jun-03 P0603.09 1.2.4-TRIMETHYLBENZENE 2. E-3 150. E-
16-Jun-03 P0603.16 1,2,4-TRIMETHYLBENZENE 1. E-3 120. E-6 
23-Jun-03 P0603.23 1,2,4-TRIMETHYLBENZENE 2. E-3 200. E,,. 
1-Jul-03 P0703.01 1,2,4-TRIMETHYLBENZENE 1. E-3 120. E-6 

14-Jul-03 P0703.14 1,2,4-TRIMETHYLBENZENE 870. E-6 . 87.E 
28-Jul-03 P0703.28 1,2,4-TRIMETHYLBENZENE · 1.1 E-3 110.E-6 
18-Auq-03 P0803.18 1,2,4-TRIMETHYLBENZENE 1.3 E-3 130. E-
20-0ct-03 P1003.20 1,2,4-TRIMETHYLBENZENE 4.4 E-3 440. E-6 
3-Nov-03 P1103.03 · 1,2,4-TRIMETHYLBENZENE 3.1 E-3 310: E-
10-Nov-03 P1103.10 1,2,4-TRIMETHYLBENZENE 2.8 E-3 280. E-6 
24-Nov-03 P1103.24 1,2,4-TRIMETHYLBENZENE 880. E-6 88.E-6 
17-Dec-03 P1203.17 1,2,4-TRIMETHYLBENZENE 840. E-6 84. E-
s.:.Apr-03 P0403.08 1,2-DICHLOROBENZENE 1:E-3 130. E-
8-Apr-03 P0403.08 1,2-DICHLOROETHANE 490. E-6 49. E-6 
2-Dec-03 P1203.02 1,2-DICHLOROETHANE 30. E-3 3. E-
6-Jan-03 P0103.06 1,2-XYLENE 3. E-3 310. E-6 

18-Auq-03 P0803.18 1,2-XYLENE 510. E-6. . 51. E 
2-Dec-03 P1203.02 1,2-XYLENE 1.4 E-3 140. E-

10-Nov-03 P1103.10 . 1,3,5-TRIMETHYLBENZENE 650. E-6 65. E-
6-Jan-03 P0103.06 1,3-XYLENE+XYLENEr1 ,4-l 10. E-3 980. E-6 
16-Jun-03 P0603.16 1,3-XYLENE+XYLENEr1 .4-1 1. E-3 100 .. E-
18-Feb-03 P0203.18 2-BUTANONE 7. E-3 670. E-6 
5-May-03 P0503.05 2-BUTANONE 12. E-3 1. E-
25-Auq-03 P0803.25 2-BUTANONE 15. E-3 1.5 E-3 
15-0ct-03 P1003.15 ·2-BUTANONE 14. e..:3 1.4 E-
17-Dec-03 P1203.17 2-BUTANONE 7.7 E-3 770. E-
10-Nov-03 P1103.10 4-ISOPROPYL TOLUENE 890. E-6 89:E-
8-Apr-03 P0403.08 4-METHYL-2-PENTANONE 3. E-3 320. E-6 
14-Jul-03 P0703.14 4-METHYL-2-PENT ANONE 24. E-3 · 2.4 E-
8-Sep-03 P0903.08 4-METHYL-2-PENTANONE 4. E-3 400. E-6 

22..,Sep-03 P0903.22 4-METHYL-2-PENTANONE 8.9 E-3 890.E 
29-Sep-03 P0903.29 4-METHYL-2-PENT ANONE 2.4 E~3 240. E-6 
15-0ct-03 P1003.15 4-METHYL'-2-PENTANONE 130. E-3 13. E-3 
20-0ct-03 P1003.20 4-METHYL-2-PENTANONE 35. E-3 3.5 E-3 
27-0ct-03 P1003.27 4-METHYL~2-PENTANONE 100. e..:3 10. E-
3-Nov-03 P1103.03 4-METHYL-2-PENTANONE 39. E-3 3.9 E-
10-Nov-03 P1103.10 4-METHYL-2-PENTANONE 22. e..:3 2.2E-
17-Nov-03 P1103.17 4-METHYL-2-PENTANONE 12. E-3 1.2 E-3 
24-Nov-03 P1103.24 4-METHYL-2-PENTANONE 16. E-3 · 1.6 E-
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2-Dec-03 P1203.02 4-METHYL-2-PENTANONE 
'' ~~6~¢-0~r . ·. P~263.os' 4:MET'l-:lv[E2:PENTANONE 

17-Dec-03 P1203.17 4-METHYL-2-PENTANONE 
22-D~t-03:' '· · pfaoi22 4:METHYL-2:PENTANONE · 
6-Jan-03 P0103.06 ACETONE 
14.:Jan-03"'.' ... ·. J:>o1o:r11· /\cE.':rdNe: 
21-Jan-03 P0103.21 ACETONE 

',. 2~Jan-0$1 
' · .. P01 o3.2s ' ACETONE 

3-Feb-03 P0203.03 ACETONE 
. 11-F~b-oa ~·· · 'p0.2o3j11 ·· AcEtof.le .. 

18-Feb-03 P0203.18 ACETONE 
24:f eb-03 ·' P0203;24 · ACETONE · · 
3-Mar-03 P0303.03 ACETONE 
1 O-Mar-03 ·. P0303.'1 O ACETdNE 
17-Mar-03 P0303.17 ACETONE 
24:-Mar-03 P0363.24 ACETONE 
31-Mar-03 P0303.31 ACETONE 
a-APr43f '. · · Po4o3.o8' ACETONE.·:< 
14-Apr-03 P0403.14 ACETONE 
1-Mav:o3' POS03.01 ACETONE 
5-May-03 P0503.05 ACETONE 

12-Mav-03 P0503.12 ACETONE 
20-May-03 P0503.20 ACETONE 

' 28-Mav-03 P0503.2S ACETONE 
2-Jun-03 P0603.02 ACETONE 
9-Jun-03. P0603.09 ACETONE 
16-Jun-03 P0603.16 ACETONE 
.2~un-03 Po6o3:2a. AcEfoNE 

1-Jul-03 P0703.01 ACETONE 
. 1-Ju1-03\ {., · F>o103.o7 ACETONE 
14-Jul-03 P0703.14 ACETONE 
21-Jul-03. · . P0703.21 · ACETONE. 
28-Jul-03 P0703.28 ACETONE 
4CAuQ-03. P0803:04 ACETONE 
12-AuQ-03 P0803.12 ACETONE 
1B-Auo-03 P080338' ACETONE 
25-AuQ-03 P0803.25 ACETONE 
' 2~seo-03; p()9o3.02 •. •. ACETONE 
8-Sep-03 P0903.08 ACETONE 

15-'Seo:-03: P0903.15 ACETONE 
22-Sep-03 P0903.22 ACETONE 
29:.se'i>-03 ' p()90i29 'ACEWONE 
15-0ct-03 P1003.15 ACETONE 
20-0ct.:cfa:· ·P1003;20. ACETONE'.' 
27-0ct-03 P1003.27 ACETONE 
3-Nb~.-03 P1103.03 ACETONE 
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150. E-3 15. E-
340't£13~·Z,~\ i:,7~f;;3,{ ·e..: 
140. E-3 14. E-3 

.· 1io?e~i:i.¥1'"" 12. E.~ ·· 
87. E-3 9. E-

?6().'e:3;/ii"'"2 · '76 .. E-
380. E-3 38. E-3 

:· 210':£~'3\~r:;z;;·,~:0'\21~ e:.; 
120. E-3 12. E-3 
· 3XEa ·! · 310>E-

1.4 EO · 140. E-
640. e-3r: 64; e:.: 
440. E-3 44. E-
630. E:.;3 63. E., 
610. E-3 61. E-3 
aoo.<e~3'1· · 3ci .. E;_ 
240. E-3 24. E-

. 560. E-3.S'.{;, ·· 56. E-' 
560. E-3 56. E-3 

1.6EO 160. E-
560. E-3 56. E-
78. ,e:.3 . ·· · · 8. E-

370. E-3 37. E-
46Q;·e.:.3· .. · .. · 46. e.,. 
540. E-3 54. E-3 
250. E-3 . 25. E-
510. E-3 51. E-
360~:E.:.3i: ;,.;2', ' ' 36. E-
800. E.,3 80. E-
SOO. e:3. > so. e"'." 
510. E-3 51. E-
710. e:-3. , . . tf. e.,. 
500. E-3 50. E-
:3QQ.' E~3 :;--; ,~~o 39. ·E-
330. E-3 33. E-3 

. 290. e:-3·. ' 29. E:-
220. E-3 22. E-

. 32()~e:?.3~'·.· '32. E-
420. E-3 42.E-
590. E-3:.'. .. . 59.:ie.:. 
560. E.,.3 56. E-3 

'400; eJ3'./ '>·. 40: E:.:. 
440.E-3 44.E-
170. ·e~:r 11: .E:-
220. E-3 .22. E-so: E-3 •·. .. ', 8. E-
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VOC results bv soecies for TA50 Plant Feed Paae 3 of 5 

Sample Sample Concentration Uncertainty 
Date Number S ecies m /L m /L 

10-Nov-03 P1103.10 ACETONE 500. E-3 50. E-3 
17-Nov-03 P1103.17 ACETONE 280. E-3 28. E-
24-Nov-03 P1103.24 ACETONE 530. E-3 53. E-
·2-Dec-03 P1203:02 ACETONE. 290. e,..3 .29. E-
8-Dec-03 P1203.08 ACETONE 240. E-3 24. E-3 
17-Dec-03 P1203.17. ACETONE 620 .. E-3 · 62. E-
22-Dec-03 P1203.22 ACETONE 720. E-3 72. E-
18-AuQ-03 P0803.18 BROMOBENZENE 890. E-6 89. E-
25-Auq-03 P0803.25 BROMOBENZENE 820. E-6 82. E-
22-Sep-03. P0903.22 BROMOBENZENE 1.7 E~3 170. E 
2-Dec-03 P1203.02 BROMOMETHANE 3.5 E-3 350. E-
6-Jan-03 P0103.06 CHLOROFORM 4.E_;3 400. E-6 
28-Jan-03 P0103.28 CHLOROFORM 2. E-3 230. E-6 
24-Mar-03 P0303.24 . CHLOROFORM 1. E-3 120. E-
31-Mar-03 P0303.31 CHLOROFORM 1. E-3 100. E-
8-Apr-03 P0403.08 CHLOROFORM . 760. E-6 76.E 
14-Apr-03 P0403.14 CHLOROFORM 6. E-3 610. E-
1-Mav-03 P0503.01 CHLOROFORM 770.E-6 77. E-
5-May-03 P0503.05 CHLOROFORM 2. E-3 150. E-
12-Mav-03 · P0503.12. CHLOROFORM 610. E-6 61. E-6 
20-May-03 P0503.20 CHLOROFORM 1. E-3 110.E-6 
28-Mav-03 P0503.28 CHLOROFORM 430: E-6 43. E-
2-Jun-03 P0603.02 CHLOROFORM 400. E-6 40. E-6 
9-Jun-03 P0603.09 CHLOROFORM 670. E-6 67. E-
16-Jun-03 P0603.16 CHLOROFORM 1. E-3 110.E-6 
23-Jun-03 P0603.23. CHLOROFORM 2. E-3 190. E-
1-Jul-03 P0703.01 CHLOROFORM 2. E-3 220. E-6 
7-Jul-03. P0703.07 CHLOROFORM 2. E-3 150. E-
14-Jul-03 P0703.14 CHLOROFORM 1.2 E-3 120. E-
21-Jul-03 P0703.21 CHLOROFORM 5. E-3 ··500. E-6 
28-Jul-03 P0703.28 CHLOROFORM 1.3 E-3 130. E-
4-AuQ-03 P0803.04 CHLOROFORM· 740; E-6 · 74. E-6 
18-Auq-03 P0803.18 CHLOROFORM 360. E-6 36.E-
25-Auq-03 P0803.25. CHLOROFORM 490. E-6 49. E-6 
2-Sep-03 P090J.02 CHLOROFORM 1.2 E-3 120. E-
8-Sep-03 P0903.08 CHLOROFORM 450. E-6 45. E-
15-Sep-03 P0903.15 CHLOROFORM 960. E-6 96. E-
22-Sep-03 P0903.22· . CHLOROFORM 1.2E-3 120.E 
29-Sep-03 P0903.29 CHLOROFORM 400. E-6 40. E-
15-0ct-03 P1003.15 CHLOROFORM 1.1 E-3 110. E 
20-0ct-03 P1003.20 CHLOROFORM . 1.7 E-3 170. E-
27-0ct-03 P1003.27 CHLOROFORM 1.6 E-3 160. E-
3-Nov-03 P1103.03 CHLOROFORM 2. E-3 200. E-
10-Nov-03 P1103.10 CHLOROFORM 3.9 E~3 390. E-· 
17-Nov-03 P1103.17 CHLOROFORM 5,8 E-3 580. E-
24-Nov-03 P1103.24 CHLOROFORM 1.9 E-3 190. E-
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VOC results bv soecies for T A50 Plant Feed Paae 4 of 5 

2-Dec-03 P1203.02 CHLOROFORM 1.4 E-3 140. E-
a-b~C-Os'::l~'. · P1203.-08 . ··cfit.:ofi6F5RM·7:i~:'·: f • • ·:·".1~;e't3 :1oo·:e .. 
17-Dec-03 P1203.17 CHLOROFORM 610. E-6 61. E-
22-00c:-03't.'. P1203.22 cHLoRoFoRJ\4J• . 740::E~ '. .. 74: E 
9-Jun-03 P0603.09 CHLOROMETHANE . 260. E-6 26. E-

. 2~Nov~o3· P1103.24 > CHL6R.6METHANE/.: .. 2, ·E~3 ::}:'; 200: E. 
2-Dec-03 P1203.02 CHLO ROM ETHANE 3.9 E-3 390. E-
17-Decio§;:> 'F>1203;17" 'cRLOROMETH.i\~u~> .. ,,.•' 3~6 E-3. . 36o:E 
2-Dec-03 P1203.02 CIS-1,2-DICHLOROETHENE 1.6 E-3 160. E-
2-Dec-03 :. . P1203.02 c1srrR.A:Ns~f.2.:.01cH1:.oR6ETHENE 1.G'E-3 .· 160. E 
17-Dec-03 P1203.17 Dl-N-OCTYL PHTHALATE 2.8 E-3 280. E-
~an.i.63·· ··P0103.06 . ETHYL.BENZENE;.' : 3. E;3 ... • 280. E'." 
2-Dec-03 P1203.02 ETHYLBENZENE 1. E-3 100. E-
10-NOV-'03.. P1103.10 HEXACHLOROBUTADIENE 2 .. E-'3 .· 200. E 
1 O-Nov-03 P1103.10 ISOPROPYLBENZENE 760. E-6 76. E-
• 3-Mar-03 . · Po3oa.03 METHYL TERT~BUTYL ETHER · 76. e.:s .8. ·e-
6-Jan-03 P0103.06 METHYLENE CHLORIDE 33. E-3 3. E-
14.:Jan-03 P0103.14 . MET.HYLENE cHL6RlbE' 16.E:3;.·· . . .2. e:.. 
21-Jan-03 P0103.21 METHYLENE CHLORIDE 13. E-3 1. E-
28-Jan--03. P0103.28 METHYLENE CHLORIDE . 28. e:..3 . . 3. E-
3-Feb-03 P0203.03 METHYLENE CHLORIDE 11. E-3 1. E-
18-Feb-03 .• .; P0203.18 METHYLENE CHLORIDE . 8. E-3 830. E-
24-Feb-03 P0203.24 METHYLENE CHLORIDE 8. E-3 790. E-
3-Mar-Ol •.. P0303.03 METHYLENE CHI... ORI DE 17. E-3 . 2~ e.: 
1 O-Mar-03 P0303.10 METHYLENE CHLORIDE 16. E-3 2. E-3 
17-,Mar--03 P0303.17 METHYLENE CHLORIDE 60. E-3 · . , 6. E-
24-Mar-03 P0303.24 METHYLENE CHLORiDE 3. E-3 330. E-
3f-Mar--03. \. P0303.31 METHYLENECHl.ZORIDE .5;· E.:3 ·.·, · · 470: E-
8-Apr-03 P0403.08 METHYLENE CHLORIDE 4. E-3 420. E.., 

14.,Apt--03 ..•.... · P0403.14 METHYL.ENE CHLORIDE 24. E-3' · ·· 2. E.: 
1-Mav-03 P0503.01 METHYLENE CHLORIDE 2. E-3 200. E-
12~Ma'/;03 P0503.12 METHYLENE CHLORIDE: . 8. E'."3 780. E-
20-May-03 P0503.20 METHYLENE CHLORIDE 2. E-3 190. E-
28-Mav--03 .. P0503.28 METHYLENE CHLORIDE 2. E-3 250. E-
2-Jun-03 P0603.02 METHYLENE CHLORIDE 4. E-3 400. E-6 
9-Jun--03' P0603.09 METHYLENE CHLORIDE 790. E.,6 79. E-. 
16-Jun-03 P0603.16 METHYLENE CHLORIDE 2. E-3 240. E-
2~Jun~oa·· . P0603.23 METHYLENE CHLORIDE:··· . 6: E.:.3. · 610: E 
1-Jul-03 P0703.01 METHYLENE CHLORIDE 6. E-3 600. E-
7-JuJ.;03 . . · P0703.07 METHYLENE CHLORIDE .· 8. e:3 •.. • ·810.E-
21-Jul-03 P0703.21 METHYLENE CHLORIDE 66. E-3 6.6 E-
28-Ju1.:.0§7 

· Po103.28 METHYLENE ci4LoR.1DE .. 3.8 i:.:.3 ... 38Ct E-
4-AuQ-03 P0803.04 METHYLENE CHLORIDE 5.2 E-3 520. E-
12.:.AuQ-03 ' P0803.12 METHYLENE CHLORIDE· 2. 7 E~3;:;( • 270. E-
18-AuQ-03 P0803.18 METHYLENE CHLORIDE 17. E-3 1.7 E-
25-Au .:o3 . P0803.25 METHYLENE CHLORIDE. . 4.3 £:..3 430. £: 
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Sample·. Sample Concentration Uncertainty 
Date Number · S ecies. m /L · m IL 

2-Sep-03 P0903.02 METHYLENE CHLORIDE 5.9 E-3 590. E-
8-Sep-03 P0903.08 METHYLENE CHLORIDE 3.6 E-3. 360.E 
15-Sep-03 P0903.15 METHYLENE CHLORIDE 3.7 E-3 370. E-6 
22-Sep.:03 P0903.22 . METHYLENE CHLORIDE 6.4E-3 640. E-6 
29-Sep-03 P0903.29 METHYLENE CHLORIDE 5.4 E-3 540. E-6 
15-0ct-03 · P1003.15 METHYLENE CHLORIDE· . 5.7E-3 570.E 
20-0ct-03 P1003.20 METHYLENE CHLORIDE 5.7 E-3 570. E-
27"-0ct-03 P1003.27 METHYLENE CHLORIDE . 5.4 E-3 540.E-6 
3-Nov-03 P1103.03 METHYLENE CHLORIDE 6.5 E-3 650. E-
10-Nov.:03 P1103.10 METHYLENE CHLORIDE 6. E-3 600. E-
24-Nov-03 P1103.24 METHYLENE CHLORIDE 2.1 E-3 210. E-
2-Dec-03 P1203.02 METHYLENE CHLORIDE 2.8 E.;3 280. E-
8-Dec-03 P1203.08 METHYLENE CHLORIDE 1.7 E-3 170. E-
17-Dec-03 P1203.17 METHYLENE CHLORIDE ·3.7E.,3 370.E-
22-Dec-03 P1203.22 METHYLENE CHLORIDE 9.9 E-3 990.E-
18-Au!:l-03 P0803.18 N-NITROSO-Dl.-N.:PROPYLAMINE 7.5·E-3 750. E-6 
17-Nov-03 P1103.17 N-NITROSO-Dl-N-PROPYLAMINE 46. E-3 4.6 E-3 
24-Nov-03 P1.103.24 N-NITROSO-Dl-N-PROPYLAMINE ·44 .. E-3 4.4 E-
10-Nov-03 P1103.10 SEC-BUTYLBENZENE 900. E-6 90. E-
18-Aui:::i-03 P0803.18 STYRENE 640. E-6 64.E 
10-Nov-03 P1103.10 TERT-BUTYLBENZENE 820. E-6 82. E-6 
6-Jan-03 · P0103.06 TOLUENE ·. 14. E-3 1. E-

10-Nov-03 P1103.10 TOLUENE 1.2 E-3 120. E-6 
2-Dec-03 P1203.02 TOLUENE 4.4 E-.3 ·440. E-
6-Jan-03 P0103.06 TRICHLOROETHENE 4. E-3 430. E-
6-Jan:..03 P0103.06 XYLENE (TOTAL) 13. E-3 1. E-

18-AU!=i-03 P0803.18 XYLENE (TOTAL) 1.7 E-3 170. E-
2-Dec-03 P1203.02 XYLENE (TOTAL) · 5.7 E-3 570. E-
18-AU!=i-03 P0803.18 XYLENEf1 ,3-l+XYLENEr1 .4-1 · . 1.2 E-3 120. E-6 
2-Dec-03 P1203.02 XYLENEr1 ,3-l+XYLENEr1 .4-1 4.3 E-3 430. E'-
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RADIOACTIVE.LIQUID WASTE TREATMENT FACILITY 

Sample 
Date 

6-Jan-03 
6-Jan-03 
14~Jan-03 

14-Jan-03 
21~Jan-03 
28-Jan-03 
28-Jan-03 
3-Feb-03 
3-Feb-03 
11-Feb-03 
11-Feb-03 
18-Feb-03 
18-Feb-03 
24-Feb-03 
24-Feb-03 
3-Mar-03 
3-Mar-03 
3-Mar-03 
10-Mar-03 
10-Mar-03 
17-Mar-03 
17-Mar-03 
17-Mar-03 
31-Mar-03 
8-Apr-03 
14~Apr-03 

14-Apr-03 
1-May-03 
1-May-03 
1-May-03 
1-Mav-03 
1-May-03 . 
5-May-03 
5-May-03 
5-May-03 

12-May-03 
12-Mav-03 
12-May-03 
20-May-03 
20-May-03 
20-May-03 
20-May-03 
28-May-03 

SVOC results by sample for T A50 Plant Feed 

JAN-2003 through DEC-2003 

Sample 
Number 

P0103.06 
P0103.06 
P0103.14 
P0103.14 
P0103.21 
P0103.28 
P0103.28 
P0203.03 
P0203:03 
P0203.11 
P0203.11 
P0203.18 
P0203.18 
P0203.24 
P0203.24 
P0303.03 
P0303.03 
P0303.03 
P0303.10 
P0303.10 
P0303.17 
P0303.17 
P0303.17, 
P0303.31 
P0403.08 
P0403.14 
P0403.14 
P0503.01 
P0503.01 
P0503.01 
P0503.01 
P0503.01 
P0503.05 
P0503.05 
P0503.05 
P0503.12 
P0503.12 
P0503.12 
P0503.20 · 
P0503.20 
P0503.20 
P0503.20 
P0503.28 

S ecies 
BENZOIC ACID 
BENZYL ALCOHOL 
BENZOIC ACID 
BIS(2-ETHYLHEXYL)PHTHALATE 
BENZOIC ACiD. 
BENZOIC ACID 
815(2-ETHYLHEXYL)PHTHALATE 
BENZOIC ACID 
PYRIDINE 
BIS(2-ETHYLHEXYL)PHTHALATE 
BUTYLBENZYLPHTHALATE 
BENZOIC ACID 
BIS(2-ETHYLHEXYL)PHTHALA TE 
BENZOIC ACID 
BIS(2-ETHYLHEXYL)PHTHALATE 
BENZOIC ACID 
BIS{2-ETHYLHEXYL)PHTHALA TE 
DIETHYLPHTHALATE 
BENZOIC ACID 
BIS(2-ETHYLHEXYL )PHTHALATE 
BENZOIC ACID 
BIS(2-ETHYLHEXYL)PHTHALA TE 
N.:NITROSODIMETHYLAMINE 
BENZOIC ACID 
PYRIDINE 
BENZOIC ACID 
BIS{2-ETHYLHEXYL)PHTHALATE 
2-NITROPHENOL 
BENZOIC ACID 
BIS(2-ETHYLHEXYL)PHTHALA TE 
DIETHYLPHTHALA TE 
PYRIDINE 
BENZOIC ACID 
BIS(2-ETHYLHEXYL)PHTHALATE 
DIETHYLPHTHALA TE 
BIS(2-ETHYLHEXYL)PHTHALATE 
BUTYLBENZVLPHTHALATE 
PYRIDINE 
BENZOIC ACIQ 
BIS(2-ETHYLHEXYL)PHTHALATE 
DIETHYLPHTHALATE 
PYRIDINE 
3-METHYLPHENOL & 4-

107 

Concentration 
m /L 

430. E-3 
210. E-3 

71. E-3 
18. E-3 
28. E-3 
45. E-3 
·s. E-3 

19. E-3 
17. E-3 

130. E-3 
3. E-3 

27. E-3 
9. E-3 

42. E-3 
31. E-3 
13. E-3 

· 11. E-3 
9. E-3 
6. E-3 
5. E-3 

14. E-3 
11. E-3 
4. E-3 
8. E-3 

10. E-3 
47. E-3 

8. E-3 
2. E-3 

37. E-3 
9. E-3 
2. E-3 
8. E-3 

26. E-3 
13. E-3 
3. E-3 

12. E-3 
2. E-3 

100. E-3 
28. E-3 
18. E-3 
4. E-3 

71. E-3 
2.·E-3 
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Pa e 2 of 4 

Sa
0 
.. !n

8
. t·pe·}~.;'~.~f .;tfJi;:.:/;<:_/sN.au1inm.pble~r~E;'t. . . .. . . .. . . cbn~ntratiohl~)lJncertainty . ..... ·.. ...... . ·. . .. ;S'eties · . nf'L :t:;i::.':>:.: m IL'··· 

----'---'-~~-'-'-~~~~~_...__.._"'---'-"'-'--_;,;.._--'-.w__'--1 

28-Mav-03 P0503.28 BENZOIC ACID 85. E-3 8. E-3 
28-Mav..03lf?±'.; f>65o3:2a' ' 81${2'..EfRYLHEXYL)PHTHALATE ·.. :r;,:E~3 < .. 740: E; 
28-May-03 P0503.28 DIETHYLPHTHALATE 2. E-3 230. E-
2B~May;,C)§·.' Poso32s eliEt.tor.:~· ;;~.;;;1;r' ·. _ 7.E:3::;:.· 110. e · · 
28-May-03 P0503.28 PYRIDINE 56. E-3 6. E-3 
;2-Jun..oa~·, -- Po6o3.0'2'::: BEi!iZO)C:.:-/\c1rr ., ,,, - ·81 .. "e~3··' . ·9. e-
2-Jun-03 P0603.02 BIS(2-ETHYLHEXYL)PHTHALATE 9. E-3 890. E-6 

. 2-J6n..03 · Po6oiti2· ofEffivtf?RTHALA'.TE y; • • • · i e:.3 2io .. e ,. 
2-Jun-03 P0603.02 PHENOL 4. E-3 370. E-6 
2-Jun-Oa:r •. · P0603io2 .• . P.YRiDINE: 70, e~tf ~- ... 7. E-'-
9-Jun-03 P0603.09 3-METHYLPHENOL & 4- 3. E-3 320. E-6 
9-Jun..Oi· ·· Po6oio9<. seN'iC:flc:A.010 ···. t.·. . s1 .. e.;3· ·.· s. e-
9-Jun-o3 P0603.09 BIS(2-ETHYLHEXYL)PHTHALATE 29. E-3 3. E-3 
9-Jun-63 . Po603.09 PHENOL;'.' ·· ' ··; ' · · · · · . 370. E-3 · 37. E-' 
9-Jun-03 P0603.09 PYRIDINE 44. E-3 4. E-3 
~6~Jun-03 po6oi16 · .. 2;,NlTROPHENdl ·. · · 2. E-3 · 240. E 
16-Jun-03 P0603.16 BENZYL ALCOHOL 14. E-3 1. E-3 
.1~Jun--03 Po6o3:1e''· · .sisr2~Efttvi...f-ifuL1F>HTHALATE . . 3eJe-3 · · 4. e- · 
16-Jun-03 P0603.16 DIETHYLPHTHALATE 2. E-3 210. E-6 
16-Jun-03 P0603.16 PHENOL · 9. E"'.3 · 880 .. E 
23-Jun-03 P0603.23 BENZYL ALCOHOL 5. E-3 460. E-6 
23-Jun-03 P0603~23 BISC2-ETHYLHEXYL)PHTHALATE 9. E-3 870. E-
23-Jun-03 P0603.23 PHENOL 2. E-3 250. E-6 
23-Jun-03'' P0603.23 PYRIDINE' . ·13. E~3 1. E-
1-Jul-03 P0703.01 BENZOIC ACID 15. E-3 2. E-3 
1-Jul-03 P0703.01 BENiYLALCOHOL ... . 2. e.:3 250. E-
1-Jul-03 P0703.01 BIS(2-ETHYLHEXYL)PHTHALA TE 8. E-3 770. E-6 
1 ~Jul-O:f~'. P0703!01 · BUTYLBENzYlPHTHALATE ,,. -, .2. E:-3 230. E 
1-Jul-03 P0703.01 PHENOL 66. E-3 7. E.:.3 
1-Ju1:03.,.· ·· Po103.01 P:YRt61N6f'.'. : .16.·E"'.3. · 2. E-
7-Ju1-03 P0703.07 BENZOIC ACID 19. E-3 2. E-3 
1-Ju1:03 .. · ?0103.of · .. s1sc2=etRYLHEXYL)PHTHALATE 21.e-3 · 2~ E-
7-Ju1-03 P0703.07 PHENOL 22. E-3 2. E-3 
7-Jut-os P0703.07 eYRtoif\Je, 14. E-3 1: E-
14-Jul-03 P0703.14 BENZOIC ACID 13. E-3 1.3 E-3 
14-Jul-03. P0703.14 BIS(2:EfHYLHEXYL)PHTHALATE · · 13. e:3 1.3 E-
14-Jul-03 P0703.14 N-NITROSO-Dl-N-PROPYLAMINE 3.7 E-3 370. E-6 
14-Jut~a·. Po7d3.14 PHENi'O.l:F' . , ·. 3:6E-3: 360: E · 
14-Jul-03 P0703.14 PYRIDINE 43. E-3 4.3 E-3 
21.,Jut-03:

2 
Po763.21 3-METHYLPHENOL & 4- •. 3.3:E-3:., ··. 330. E 

21-Jul-03 P0703.21 BIS(2-ETHYLHEXYL)PHTHALA TE 11. E-3 1.1 E-3 
21:Ju1~3;· Pofo3:21: ;51EfRvL'efff8Al.A'.t8 \_,,,sr'' 2.eE:~r:::: 2tfo:E:"'" · 
21-Jul-03 P0703.21 PHENOL 50. E-3 5. E-3 
21-Jut-63 • Po103:2i • . PYRib'rNE 14. E-3 1.4 ·E· 
28-Jul-03 P0703.28 BIS(2-ETHYLHEXYL)PHTHALATE 3. E-3 300. E-6 
28-Ju1-031

.. Po7o3.28 PYRIDINE·: · · · ·· 1.5£::3·, 150. E-
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SVOC results b 

Sample 
Date 

4-Auq-03 
4-Auq.:.03 · 
12-Auq-03 
12.:.Auq-03· 
12-Auq..,03 
18-AuQ-03 
25-Auq-03 
25-Auq.:.03 
25-Auq-03 
2-Sep-03 
2-Sep-03 
2-Sep-03 
8-Sep-03 
8-:Sep-03 
15-Sep-:03 
15-Sep-03 
15-Sep-03 
22-Sep-03 
22-Sep-03 
29-Sep-03 
29-Sep-03 
29-SeP-03 
29-Sep-03 
15-0ct-03 
15-0ct-03 
15-0ct-03. 
20-0ct-03 
20-oct-03. 
20-0ct-03 
27-0ct-03 
27-0ct-03 
27-0ct-03 
3-Nov-03 
3-Nov-03· 
3-Nov-03 

10-Nov-:03: 
10-Nov-03 
24-Nov-03 
24-Nov-03 
2-Dec-03 . 
2-Dec-03 
8-0ec-03 
8-Dec-03 
17-Dec..,03 
17-Dec-03 
17-Dec-03 · 

Sample 
Number 

P0803.04 
P0803.04 
P0803.12 
P0803.12 
P0803.12 
P0803.18 
P0803.25 
P0803.25 
P0803.25 
P0903.02 
P0903.02 
P0903.02 
P0903.08 
P0903.08 
P0903.15 
P0903.15 
P0903.15 
P0903.22 
P0903.22 
P0903.29 
P0903.29 
P0903.29 
P0903.29 
P1003.15 
P1003.15 
P1003.15 
P1003.20 
P1003.20 
P1003.20 
P1003.27 
P1003.27 
P1003.27 
P1103.03 
P1103.03 
P1103.03 
P1103.10 
P1103.10 
P110324 
P1103.24 
P1203.02 
P1203.02 
P1203.08 
P1203.08 
P1203.17 
P1203.17 
P1203.17 

Pa e 3 of 4 

Concentration Uncertainty 
S edes m /L m /L 

81S(2-ETHYLHEXYL)PHTHALATE 24. E-3 2.4 E-3 
PYRIDINE 5.5 E-3 550. E-6 
8ENZOIC ACID 2.7 E-3 270. E-6 
BIS(2-ETHYLHEXYL)PHTHALATE · 7.6 E-3 760. E-6 
N-NITR050-Dl-N-PROPYLAMINE 20. E-3 2. E-3 
815(2-ETHYLHEXYL)PHTHALATE 5.1 E ... 3 510. E-
8ENZOIC ACID 31. E-3 3.1 E-3 
BIS(2-ETHYLHEXYL)PHTHALATE 4.8 E-3 480. E 
PYRIDINE 21. E-3 · 2.1 E-3 
BENZVL.ALCOHOL · 2.3 E-3· 230. E 
815(2-:ETHYLHEXYL)PHTHALATE 33. E-3 . 3.3 E-3 
PYRIDINE 5.1 E-3 510. E~ 
815(2-ETHYLHEXYL)PHTHALATE 6.9 E-3 690. E-6 
DIETHYLPHTHALATE 2.5 E-3· 250. E-
BENZOIC ACID 6.8 E-3 680. E-6 
815(2-ETHYLHEXYL)PHTHALATE 4.4 E-3 440. E-6 
DIETHYLPHTHALATE 5.1 E-3 510. E-6 
8ENZOIC ACID 59. E-3 5.9 E-
81S(2-ETHYLHEXYL)PHTHALATE 6.8 E-3 680. E-6 
BENZOIC ACID 68. E-3 6.8 E-3 
81S(2-ETHYLHEXYL)PHTHALA TE 11. E-3 1.1 E-3 

· DIETHYLPHTHALATE 7.8 E-3 780. E-6 
PHENOL 2.9 E-3 290. E-6 
BENZVL ALCOHOL . 4.4 E-3 440. E-6 
815(2-ETHYLHEXYL)PHTHALATE 9.1 E-3 910. E-6 
DIETHYLPHTHALATE 3.1 E-3 310. E-6 
8ENZOIC ACID 73. E-3 7.3 E-3 
815(2-ETHYLHEXYL)PHTHALATE . 5.4 E-3 54.0. E 
PHENOL 190. E-3 19. E-3 
BENZOIC ACID 66. E-3 .. · 6.6 E-
PHENOL 6.2 E-3 620. E-6 
PYRIDINE 39. E-3 . 3.9 E-
8ENZOIC ACID 70. E-3 7. E-3 
815(2-ETHYLHEXYL)PHTHALATE · 2.8 E-3 280. E-
PYRIDINE 13. E-3 1.3 E-3 
815(2-ETHYLHEXYL)PHTHALATE 4.2.E-3 . 420. E 
PYRIDINE 7.3 E-3 730. E-6 
81S(2-ETHYLHEXYL)PHTHALATE 22. E-3 22 E-
Dl-N-8UTYLPHTHALATE 3. E-3 300. E-6 
81S(2-ETHYLHEXYL)PHTHALATE 3.6 e.:.3 360. E 
PYRIDINE 6.3 E-3 630. E-6 
BENZVL ALCOHOL 3.9 E-3 390. E-
815(2-ETHYLHEXYL)PHTHALA TE 10. E-3 1. E-3 
2-NITROPHENOL . 3.3 E-3 330. E-
8ENZOIC ACID 47. E-3 4.7 E-
815(2-ETHYLHEXYL)PHTHALATE ______ 8_6_. _E __ -3 ___ 8_.6_. E_-~3 
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17-Dec-03 
· 11~bec-03< 

22-Dec-03 
22-tiec..03 

P1203.17 N-NITROSO-Dl-N-PROPYLAMINE 
P12o3;17· . PrIENOtf·C;; ... ·' .. 
P1203.22 BENZOIC ACID 

. P1203.22 · BIS(i.,ETHYLHEXY[)PHTHALATE 

Issued 01/27/2004 13:46:35 

110 

March2004 

Pa e 4 of 4 

· Concentration 
rrl L: : 

54. E-3 
:i:5E~3 
29. E-3 
6.E-3. 

Uncertainty · . . rh' ..... ·, 
5.4 E-3 

. / 250.E .. 
2.9 E-

600.E 
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Appendix H 

CY 2003 RLWTF Feed SVOC Results by Species 
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SVQC results by species for T A50 Plant Feed 
·s~~i'~JAN=2oo3 ·thr6u9ti ·oec-2003'\<•,, 

Sample Sample 
Date Number S ecies 

1-Mav-03. > .<'P0503.010 : 2-NITROPHENOL ;: 
16-Jun-03 P0603.16 2-NITROPHENOL 
11:-Dec~03... .. P1263:11;:. 2:NrrRbPl:fEN61};<'., . 
28-May-03 P0503.28 3-METHYLPHENOL & 4-METHYLPHENOL· 
S-.lun-:03j:i } . Po6o3:o9 .. 3'..METHYLPHEf\f6l.. & 4-METHYLPHEN6i'..'' 
21-Jul-03 · P0703.21 3-METHYLPHENOL & 4-METHYLPHENOL 
6-Jan~Q3> P0103.06 BENZOIC ACID\; 
14-Jan-03 P0103.14 BENZOIC ACID 
21-Jari-03' ; ·p(l103:2i. BENi61c~cl1i:X' 
28-Jan-03 P0103.28 BENZOIC ACID 
3-:Feb-03 .. .. • • P0203c03 . BENi6ic ACID 
18-Feb-03 P0203.18 BENZOIC ACID 
24-Feli=oa Poio3:.24 8t:N:Zo1c· Ac1l:i'i 
3-Mar-03 P0303.03 BENZOIC ACID 

· 1·0-Mar:os:'· .· ·· ?o3o3.1o . se}Jzorc l\c·1D'.r1' · 

17-Mar-03 P0303.17 BENZOIC ACID 
31-Mar-03 P0303.31 BENZOICACID 
14-Aor-03 P0403.14 BENZOIC ACID 
1-Mav-:03 .. P0503.01 . · BENZOIC ACID : 
5-May-03 P0503.05 BENZOIC ACID 
20-Mav~3 ·· ···· · Po5o3:20 · BENzo1c AClb 
28-May-03 P0503.28 BENZOIC ACID 
2-Jun-03 . P0603.o2 BENZOIC ACID 
9-Jun-03 P0603.09 BENZOIC ACID 
• 1-Ju1~a1: ... · · f:lo7o3:o~. · · sEf\Jzoic:Aclo; 
7-Jul-03 P0703.07 BENZOIC ACID 
14-Ju1-0a· ·.. Po7o3;14 · BENzo1cAcn::f· 
12-AuQ-03 P()8()3.1?. BENZOIC ACID 
25-AUQ-03 P0803;25 \ BENZOIC ACID. . .. 
15-Sep-03 .. P0903.15 BENZOIC ACID 
22-Sep-03 .: Po9b3.22 BENZOICACID 
29-Sep-03 P0903.29 BENZOIC ACID 
20-0ct-03 · P1003.20 BENZOIC ACID 
27-0ct-03 P1003.27 BENZOIC ACID 
3-Nov-03.· ... e11oa.o3' a·ENZOIC7l:oio' 
17-Dec-03 P1203.17 BENZOIC ACID 

· 22-bec-03 ·• ·• F>12oa.22 BENZOIC.Aci[) 
6-Jan-03 P0103.06 BENZVL ALCOHOL 
16-Jun:o3 ·•• ·· · eooo3.16 a·i=NfuAtcol-fofi 
23-Jun-03 P0603.23 BENZYL ALCOHOL 
1-Jui-03.. PQi-63~01.. BENZVL AIICOHOL ·· 
2-Sep-03 P0903.02 BENZYL ALCOHOL 
15-0ct-03 /. · P1'003.15 BENZVL ALCOHOL 
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Concentration 
m /L 

... 2;{(:.:3 . 
2. E-3 

.. 3.3 e~3\'i' 
. 2. E-3 
••· ~:3. e~s·'.t'.· · 
3.3 E-3 

430/.E .. 3. . . ; ... 
71. E-3 

·• .· ., 2s:::e=a 
·. 45. E-3 

19;'E.,.S". 
27. E-3 

.. · 42~e-3 . 
13. E-3 

-.· , .·· a~ e~3 ~ · . ·. 
14. E-3 
a:e-3 

47. E-3 
.. 37. E.;3 
26. E-3 
28. E.,3· 
85. E-3 
87. E-3 
51. E-3 

. · 15. ;e~s:;.~>': 
19. E-3 

.. 13:·E.,3> ·. ' 

2.7 E-3 
· 31~e-s 

6.8 E-3 
59.E-3 
68. E-3 

· 73 .. E~3 •. 
66. E-3 

"7o.'E-3f» 
47. E-3 

: 29 .. E-3 . 
210. E-3 
1~teJ3· .. :· 
5. E-3 

.... t.E:-3· 
2.3 E-3 
4.4E-3 · 
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SVOC results b 

Sample 
Date . 

8-Dec-03 
14-Jan-03 
28-Jan-03 
11-Feb-03 
18-Feb-03 
24-Feb-03 
3-Mar-03 

10-Mar-03 
17-Mar-03 
14-Apr-03 · 
1-Mav-03 
5-Mav-03 

12-May-03 
20-May-03 

. 28-May-03 
2-Jun-03 
9-Jun-03 
16-Jun-03 
23-Jun-03 
1-Jul-03 
7.;Jul-03 
14-Jul-03 
21-Jul-03 
28-Jul-03 
4-AUQ-03 
12-AuQ-03 
18-AuQ-03 
25-Auq-03 
2-Sep-03 
8-Sep-03 

15-Sep-03 
22-Sep-03 
29-Sep-03 • 
15-0ct-03 
20-0ct-03 
3-Nov-03 
10-Nov-03 
24-Nov-03 
2-Dec-03 
8-Dec-03 
17-Dec-03 
22-Dec-03 
11-Feb-03 
12-May-03 

1-Jul-03 · 
24-Nov-03 

s ecies for TA50 Plant Feed 

Sample 
Number 

P1203.08 
P0103.14 
P0103.28 
P0203.11 
P0203.18 
P0203.24 
P0303.03 
P0303.10 
P0303.17 
P0403.14 
P0503.01 
P0503.05 
P0503.12 
P0503.20 
P0503.28 
P0603.02 
P0603.09 
P0603.16 
P0603.23 
P0703.01 
P0703.07 
P0703.14 
P0703.21 
P0703.28 
P0803.04 
P0803.12 
P0803.18 
P0803.25 
P0903.02 
P0903.08 
P0903.15 
P0903.22 
P0903.29 
P1003.15 
P1003.20 
P1103.03 
P1103.10 
P1103.24 
P1203.02 
P1203.08 
P1203.17 
P1203.22 
P0203.11 
P0503.12 
P0703.01 
P1103.24 

S ecies 
BENZYL ALCOHOL 
BIS(2-ETHYLHEXYL)PHTHALA TE 
BIS(2-ETHYLHEXYL)PHTHALA TE 
BIS(2-ETHYLHEXYL)PHTHALA TE 
BIS(2-ETHYLHEXYL )PHTHALA TE 
BIS(2-ETHYLHEXYL)PHTHALA TE 
BIS(2-ETHYLHEXYL)PHTHALA TE 
B IS(2-ETHYLHEXYL )PHTHALA TE 
BIS(2~ETHYLHEXYL)PHTHALATE 
BIS(2-ETHYLHEXYL )PHTHALA TE 
BIS(2-ETHYLHEXYL)PHTHALA TE 
BIS(2:.ETHYLHEXYL)PHTHALATE 
BIS(2-ETHYLHEXYL)PHTHALA TE 
BIS(2-ETHYLHEXYL)PHTHALA TE 
BIS(2-ETHYLHEXYL)PHTHALA TE 
BIS(2-ETHYLHEXYL )PHTHALATE 
BIS(2-ETHYLHEXYL)PHTHALA TE 
BIS(2-ETHYLHEXYL)PHTHALATE 
BIS(2-ETHYLHEXYL)PHTHALA TE 
BIS(2-ETHYLHEXYL)PHTHALA TE 
BIS(2-ETHYLHEXYL)PHTHALA TE 
BIS(2-ETHYLHEXYL)PHTHALATE 
B IS(2-ETHYLHEXYL)PHTHALA TE 
81S(2-ETHYLHEXYL)PHTHALATE 
BJS(2-ETHYLHEXYL)PHTHALA TE 
BIS(2-ETHYLHEXYL)PHTHALATE 
BIS(2-ETHYLHEXYL)PHTHALA TE 
815(2-ETHYLHEXYL)PHTHALA TE 
BIS(2-ETHYLHEXYL)PHTHALA TE 
81S(2-ETHYLHEXYL)PHTHALATE 
BIS(2-ETHYLHEXYL)PHTHALA TE 
81S(2-ETHYLHEXYL)PHTHALA TE 
BIS(2-ETHYLHEXYL )PHTHALATE 
BIS(2-ETHYLHEXYL)PHTHALATE 
BIS(2-ETHYLHEXYL)PHTHALA TE 
815(2-ETHYLHEXYL )PHTHALA TE 
BIS(2_;ETHYLHEXYL)PHTHALA TE 
BIS(2-ETHYLHEXYL )PHTHALA TE 
BIS(2-ETHYLHEXYL)PHTHALA TE 
81S(2-ETHYLHEXYL)PHTHALATE 
BIS(2-ETHYLHEXYL)PHTHALA TE 
815(2-ETHYLHEXYL)PHTHALA TE 
BUrYLBENlYLPHTHALATE 
8UTYL8ENlYLPHTHALATE 
BUTYLBENlYLPHTHALATE 
Dl-N-BUTYLPHTHALATE 
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Pa e 2 of 4 

Concentration 
m /L 

3.9 E-3 
18. E-3 

5. E-3 
130. E-3 

9. E-3 
'31. E-3 
11. E-3 
. 5. E-3 
11. E~3 

8. E-3 
9. E-3· 

13. E-3 
12. E-3 
18. E-3 

7. E-3 
9. E-3 

· 29. E-3 
36. E-3 

9. E-3 
8. E-3 

21. E-3 
13. E-3 
11. E-3 

3. E-3 
.24. E-3 
7.6 E-3 
5.1 E-3 

· 4.8 E-3 
33. E-3 
6.9 E-3 
4.4E-3 
6.8 E-3 
11. E-3 
9.1 E-3 
5.4 E-3 
2.8 E-3 
4.2 E-3. 
22. E-3 
3.6 E-3 
10. E-3 
86. E-3 

6. E-3 
· 3. E-3 
2. E-3 
2. E~3 
3. E-3 

Uncertainty 
m /L 
390. E-6 

2. E-
500. E-6 

13. E-3 
930. E-6 

3. E-
1. E-3 

450. E-6 
1. E-3 

820. E-6 
910. E-

1. E-3 
1. E-
2. E-3 

740. E-6 
890. E-6 

3. E-
4. E-3 

870. E-
770. E-6 

2. E-3 
1.3 E-3 
1.1 E-3 

300. E-6 
2.4 E-

760. E-6 
510. E-6 
480. E-6 

3.3 E-
690. E-6 
440.E 
680. E-6 
· 1.1 E-
910. E-6 
540. E-6 
280. E-6 
420. E-6 

2.2 E-3 
360. E-6 

1. E-3 
. 8.6 E-
600. E-6 
330. E-6 
240. E-6 
230. E-6 
300. E-6 
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SVOC results b s ecies for TA50 PlanfFeed 

Sample Sample 
Date Number. S ecies 

3-Mar--03 . P0303.'03 DIETHYLPHTHALATE/· • 
1-May-03 P0503.01 DIETHYLPHTHALATE 
5-May .. (f3? :~; P050f65 •:' :blETHYEPHTHAlAiE · · 
20-May-03 P0503;20 DIETHYLPHTHALATE 
28-Mav..03'1 

• .· f>oso3.2s · DIETHYLPi-iil-iALATE 
2-Jun-03 P0603.02 DIETHYLPHTHALATE 
16-Jl.:ln-03'/ · · ·.,. Poaoa:i6' . oiermteHtHAL:A rE) 
21-Jul-03 P0703.21 DIETHYLPHTHALATE 
8-Sep-03' ; • . . f>o9o:foa DIETHYLPHTHALATE. 
15-Sep-03 P0903.15 DIETHYLPHTHALATE 

. 29-Sep-03 po963.2~f .· DIETHYLPHTHALATE ·· 
15-0ct-03 P1003.15 DIETHYLPHTHALATE 
14-Jul"".03· P0703.14 N-NlTR6S6-ol-~N-PROPYLAMINE . 
12-AuQ-03 P0803.12 N-NITROSO-Dl-N-PROPYLAMINE 
17-Dec--03 • P1203.17 N-NITR6SO-Di-N-PROPYLAMINE . 
17-Mar-03 P0303.17 N-NITROSODIMETHYLAMINE 

· 28-May--03 POS0S~28 . ·PHENOL· · 
2-Jun-03 P0603.02 PHENOL 

· 9-Jun-03: · · . F>o6ri3.o9 . PHENOL · 
16-Jun-03 P0603.16 PHENOL 
23-Jun-03 P0603.23· PHENOL 
1-Jul-03 P0703.01 PHENOL 
7-Jul-03 P0703.07 ·.····PHENOL. 
14-Jul-03 P0703.14 PHENOL 
21-Jul-03 P0703.21' · PHENOL 
29-Sep-03 P0903.29 PHENOL 
20-0ct-03 P1003'.20· PHENOL · 
27-0ct-03 P1003~27 PHENOL 
11-oec-03 ?1203.11 PHENOL 
3-Feb-03 P0203.03 PYRIDINE 
8-APr-03 Po4o3.()8 f>YRIDINE. 
1-Mav-03 P0503.01 PYRIDINE 

12-Mav-0'3 Poso'ifa ·. PYRio1NE'.. · 
20-May-03 P()5()3.?0 PYRIDINE 
.28-Mav--03 · . · po503.2a • PYRlbl"1e 

2-Jun-03 P0603.02 . PYRIDINE 
9-Jun-03.. P0603.o9 .· PYR1DINE . 

23-Jun-03 P0603.23 PYRIDINE 
1-Ju1-03 . Poicfa.61 F>vR'1ri1NE •· · 
7-Jul-03 P0703.07 · PYRIDINE 

14.:Ju1.:oa ··· P0703;14. · PYRIDINE' 
21-Jul-03 P0703.21 PYRIDINE 
28-Jul-03· · P0763.28 PYRIDINE · 
4-AuQ-03 P0803.04 PYRIDINE 

2S.:.Aufi"".03 POSOJ.25 PYRIDINE· 
2-Sep-03 P0903.02 PYRIDINE 
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Concentration 
m /L 

9:"'E"'3: 
2. E-3 
32e.:a.:· 
4. E-3 

· 2. E'-3 
3. E-3 

' ''4'"''' 

2. E.::3:t~ · 
2.6 E-3 
2.5.E~3 .·. 
5.1 E-3 • 
7.8E~3 
3.1 E-3 

. 3.7 E-3 
20. E-3 
54. E-3 · 

4. E-3 
1.e.:.3·. 
4. E-3 

310. e.:.3 
9. E-3 
2. E-3. 

66. E-3 
22. E-3 ·. 
3.6E-3 
50. e..:3 
2.9 E-3 

190. E-3.' 
6.2 E-3 

· 2~5 E.;3. · 
17. E-3 

· .. 10.E.:.3. 
8. E-3 

100. E-3 ·. 
. 71. E-3 
56. E-3 ··'·· 
70. E-3 
44 .. E-3 · . 
13. E-3 
1·e: e~3; 
14. E-3 
43.e.:3 •. · 
14. E-3 

. 1.se.:.a· 
5.5 E-3 

. 21. £:.:.3. , .. 
5.1 E-3 
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SVOC results by species for TA50 Plant Feed Page4of4 

Sample Sample Concentration Uncertainty 
Date Number Species (mg/L) (mq/L) 

27-0ct-03 P1003.27 PYRIDINE 39. E-3 3.9 E-3 
3-Nov-03 P1103.03 PYRIDINE 13. E-3 1.3 E-3 
10-Nov-03 P1103.10 PYRIDINE 7.3 E-3 730. E-6 
2-Dec-03 P1203.02 . PYRIDINE 6.3 E-3 630. E-6 
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RADIOACTIVE LIQUID WASTE TREATMENT FACILITY 

VOC results by sample for T A50 Plant Sludge 

JAN-2003 through DEC-2003 

Sample Sample Concentration Uncertainty 
Date Number Species (mg/L) (mg/L) 

24-Feb-03 5080203.24 1.2.4-TRIMETHYLBENZENE 14. E-3 . 1. E-3 
24-Feb-03 5080203.24 ACETONE 500. E-3 50. E-3 
24-Feb-03 5080203.24 DICHLORODIFLUOROMETHANE 6. E-3 560. E-6 
24-Feb-03 5080203.24 METHYLENE CHLORIDE 32. E-3 3. E-3 
24-Feb-03 5050203.24 TOLUENE 5. E-3 450. E-6 
12-Mar-03 5080303.12 ~ 1,2,4-TRIMETHYLBENZENE 8. E-3 850. E-6 
12-Mar-03 5080303.12 1,2-DJCHLOROBENZENE 2. E-3 210. E-6 
12-Mar-03 5080303.12 1-,3,5-TRIMETHYLBENZENE 4. E-3 420. E-6 
12-Mar-03 5050303.12 1,3-DICHLOROBENZENE 2. E-3 180. E-6 
12-Mar-03 5050303.12 1,4-DICHLOROBENZENE 2. E-3 160. E-6 
12-Mar-03 5050303.12 4-ISOPROPYL TOLUENE 2. E-3 200. E-6 
12-Mar-03 50S0303.12 ACETONE 21. E-3 2. E-3 
12-Mar-03 . 50S0303.12 Dl-N-OCTYL PHTHALATE 1.2 EO 120. E-3 
12-Mar-03 5080303.12 ETHYLBENZENE 6. E-3 560. E-6 
12-Mar-03 5080303.12 METHYLENE CHLORIDE 25. E-3 2. E-3 
12-Mar-03 5080303.12 SEC-BUTYLBENZENE 2. E-3 160. E-6 
12-Mar-03 qOS0303.12 TETRACHLOROETHENE 6. E-3 · 590. E-6 
12-Mar-03 5080303.12 TOLUENE - 6. E-3 610. E-6 
12-Mar-03 5080303.12 XYLENE (TOTAL) 25. E-3 2. E-3 
10-Apr-03 5080403.10 1, 1,2-TRICHLOR0-1,2,2-TRIFLUORO 1. E-3 140. E-6 
10-Apr-03 5080403.10 1,2,4-TRIMETHYLBENZENE 24. E-3 2. E-3 
10-Apr-03 5080403.10 1,3,5-TRIMETHYLBENZENE 4. E-3 360. E-6 
10-Apr-03 5080403.10 ACETONE 670. E-3 67. E-3 
10-Apr-03 5080403.10 ETHYLBENZENE 3. E-3 300. E-6 
10-Apr-03 5080403.10 METHYLENE CHLO RI DE 19. E-3 2. E-3 
10-Apr-03 5080403.10 TETRACHLOROETHENE 17. E-3 2. E-3 
10-Apr-03 5050403.10 TOLUENE 7. E-3 650. E-6 
10-Apr-03 5080403.10 XYLENE (TOTAL) 14. E-3 1. E-3 
4-Jun-03 5080603.04 1,2,4-TRIMETHYLBENZENE 17~ E-3 2. E-3 
4-Jun-03 5080603.04 2-BUTANONE 24. E-3 2. E-3 
4-Jun-03 5050603.04 ACETONE 470. E..:3 · 47. E-:3 
4-Jun-03 5080603.04 Dl-N-OCTYL PHTHALATE 1.7 EO 170. E-3 
4-Jun-03 5050603.04 METHYLENE CHLORIDE 14. E-3 1. E-3 
4-Jun-03 5050603.04 TOLUENE 7. E-3 720. E-6 
4-Jun-03 5080603.04 XYLENE (TOTAL) 6. E-3 570.E-6 
24-Jun-03 5080603.24 1,2,4-TRIM.ETHYLBENZENE 8. E-3 800. E-6 
24-Jun-03 5080603.24 ACETONE 300. E..:3 30. E-3 
24-Jun-03 5080603.24 CARBON DISULFIDE 4. E-3 430. E-6 
24-Jun-03 5050603.24 METHYLENE CHLORIDE 69. E..:3 7. E-3 
24-Jun-03 5080603.24 TOLUENE 2. E-3 190. E-6 
23-Jul-03 5080703.23 1, 1,2-TRICHLOR0-1,2,2-TRIFLUOROETHANE . 4.5 E~3 . · 450. E-6 
23-Jul-03 5080703.23 1,2,4-TRIMETHYLBENZENE 16. E-3 1.6 E-3 
23-Jul-03 5080703.23 2-BUTANONE . 270. E-3 ·· 27. E-3 
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voe results b 

· Salllple , · 
· oate:;;'.:~ ·· 
23-Jul-03 
23.,Ju1-03 ·. 
23-Jul-03 
23-J.ul.-03 
23-Jul-03 
23-Jul'.-03 
23-Jul-03 
23-Jui'.-03 
21-0ct-03 
21-0ct-0.3 · · 
21-0ct-03 
21-0ct-03 
21-0ct-03 
21-0ct~o3 
21-0ct-03 
17-Nov-03 
17-Nov-03 
17-Novio3 .< 
17-Nov-03 
17-Nov-03 . 
10-Dec-03 
10-Dec-03· 
10-Dec-03 
10-Dec-03 
10-Dec-03 

Sample,· 
Nllfrioer· 

5050703.23 4-METHYL-2-PENT ANONE 
5oso7o3.23•. ;: '.,P\cEtbNfa:.·•· 
5050703.23 CARBON DISULFIDE 
50S0703.23 ETHYLBENZENE'.i'.Ti:. 
5050703.23 METHYLENE CHLORIDE 

• · 5oso1oi23 ··. .STYRENE·i:Z'> 
5050703.23 TOLUENE 

· 50$0103.23 xYLENECrbTAL). ·. 
5051003.21 1,2,4-TRIMETHYLBENZENE 
50S1003;21 ,' ACETONE. ' i ' ' 

50S1003.21 CARBON DISULFIDE 
5051003.21 ETHYLBENZENE 
50S1003.21 TETRACHLOROETHENE 
50S1003.21 TOLUENE: i . 

5051003.21 XYLENE (TOTAL) 
50S1103.17 1,2;4~ TRIMETHYLBENZENE 
5051103.17 CARBON DISULFIDE 
50S.1.103~ 17 TETRACHl.:.OROETHENE 
5051103.17 TOLUENE 
5051103.17 XYLENE (TOTAL) 
50S1203.10 1,2,4-TRIMETHYLBENZENE 
50S1203.1 O 4-METHYL-2-PENTANONE 
5051203.10 ACETONE 
50S1203.10 CARBON DISULFIDE 
5051203.10 TOLUENE 
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3.8 E-3 380. E-
. 82o~e .. a1< .·. ·• a2;.e~ 

18. E-3 1.8 E-3 
. 1.3£:.:3 130. E 
8.6 E-3 860. E-

630. E-6 63. E 
4.4 E-3 · 440. E-
6.S e;.;3 ·.· · 650': E 
48. E-3 4.8 E-3 

· 36:.E-3 . , ' 3.6E.; 
5.3 E-3 ·. 530. E-
1 .4 ·E-:-3 140. E 
15. E-3 · 1.5 E-3 

· 3.3 E-3 . 330. E 
4.3 E-3 430. E-
7 .9 E-3 l9Ct E 
4.4 E-3 440. E-6 

. 1;3 E..:3 . 130. E 
3. E-3 300. E-

3. 7 E-:3 370. E 
25. E-3 2.5 E-3 

. 23. E-3 · 2.3 E-
400. E-3 40. E-3 

10. E-3 1. E-
6. E-3 600. E-6 
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RADIOACTIVE LIQUID WASTE TREATMENT FACILITY 

voe fes~lts tiY~P~<:i~sforJf.S{f Pl~~t ~1.udge. 
JAN-2003 through DEC-2003 

1 O-Aor-03 50S0403.10 1.1.2-TRICHLOR0-1.2.2-TRIFLUORO 1. E-3 140. E-6 
23-Jul-03 ·.• . 5oso7o3.23. 1,1,?-TRICHLOR0::1,2,2:-TRIFLUOROEWANE .. ·. · 4.5 E-3 . 456. E · 
24-Feb-03 50S0203.24 1,2,4-TRIMETHYLBENZENE 14. E-3 1. E-3 
12-Mar-0:3 5oso303.12 , . .1.2.4-TRIMETHYLBENZENE: 8. E-3 ... · 850. E. 
10-Aor-03 5050403.10 1,2,4-TRIMETHYLBENZENE 24. E-3 2. E-
4,.Jun-03 SOS0603.04. · 1,2,4-TRIMETHYLBENZEt•fE 17; E-3 > 2. E-
24-Jun-03 50S0603.24 1,2,4-TRIMETHYLBENZENE 8. E-3 800. E-6 
23-Jul-03 50SOlo3.23· 1,2.4-TRIMETHYlBENZENE .. · . 16. E-3 ' . 1.6 E-
21-0ct-03 50S1003.21 1,2,4-TRIMETHYLBENZENE 48. E-3 4.8 E-3 
17-Nov-03 5051103.17 t.2.4.:TRIMETHYLBENZENE 7.9 E-3 790. E . 
1 O-Dec-03 50$ 1203.10 1 ,2,4-TRI M ETHYLBENZENE 25. E-3 2.5 E-3 
12-Mar-03 5050303.12 . 1.2-oicHl..OROBENZENE:. · .. 2. E-3 210. E 
12-Mar-03 50S0303.12 1,3,5-TRIMETHYLBENZENE 4. E-3 420. E-6 
1 O-Apr-03• ·, SOS0403.10 1,3,5.:JRIMETHYLBENZENE,: 4. E-3 366~" E 
12-Mar-03 50S0303.12 1,3-DICHLOROBENZENE 2. E-3 180. E-6 
12-Mar-03' . 5050303, 12 1.4~DICHLOROBENZENE 2. E-3 160. E 
4-Jun-03 50S0603.04 2-BUTANONE 24. E-3 2. E-3 
23-Jul-03 · 50$0703.23 2-BUTANONE 270. E-3 · 27. E-
12-Mar-03 50S0303.12 4-ISOPROPYL TOLUENE 2. E-3 200. E-6 
23-Jul-03 50S0763.23 4~METHYl~2:PENTANONE 3.8 E-3 380. E · 
1 O-Dec-03 5051203.10 4-METHYL-2-PENTANONE 23. E-3 2.3 E-3 
24-Feb-03. 50$0203.24 ACETONE 500. E-3 · 50.·E-3 
12-Mar-03 5050303.12 ACETONE 21. E-3 2. E-3 
1 O-Apr-03 •· 50$0403.10 . ACETONE 670. E-3 67. E-
4-Jun-03 50$0603.04 ACETONE 470. E-3 '4.7. E-3 
24-Jun-03 . 50S0603.24. ACETONE 300. E-3 30: E-
23-Jul-03 5050703.23 ACETONE 820. E-3 82. E-3 
21-0ct-03' 56sfoo3.21 ACETONE. 36. E~-a· : · 3.6 E-
10-Dec-03 50S1203.10 ACETONE 400. E-3 40. E-3 
24.:Jun-03 ' . 5050603.24' . CARBON DISULFIDE ; 4. E~3 . 430. E 
23-Jul-03 5050703.23 CARBON DISULFIDE 18. E-3 1.8 E-3 
21-0ct-03 · · 56s1003.21 CARBON DISULFIDE · 5.3 E-3 530. E 
17-Nov-03 5051103.17 CARBON DISULFIDE 4.4 E-3 440. E-6 

. 10-Dec-03 ; 5051203.10. CARBON DISULFIDE 10. E-3 .• 1.E-
12-Mar-03 50S0303.12 Dl-N-OCTYL PHTHALATE 1.2 EO 120. E-3 
4-Jun:.03.' 50$()603.04 01.:N:ocTYL 'PHTHALA TE . ·. . 1.7EO 170~E-" 

24-Feb-03 50S0203.24 DICHLORODIFLUOROMETHANE 6. E-3 560. E-6 
12-Mar-03: 50$0303.12 ETHYLBENzENE. . ·· 6: E-3' ··· ·. · 560.E 
1 O-Aor-03 50S0403.10 ETHYLBENZENE 3. E-3 300. E-6 
23-Jul-O~f 5050703.23 ETHYLBENZENE 1.3 E-3 130. E" 
21-0ct-03 50S1003.21 ETHYLBENZENE 1.4 E-3 140. E-6 
24-Feb-03 5050203.24 METHYLENE CHLORIDE 32; E-3 ·3; E-
12-Mar-03 50S0303.12 METHYLENE CHLORIDE 25. E-3 2. E-3 
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OC results b s ecies for T A50 Plant Slud e Pa e2 of2 

Sample Sample Concentration Uncertainty 
Date Number S ecies m /L m /L 

10-Aor-03 50$0403.10 METHYLENE CHLORIDE 19. E-3 2. E-3 
4-Jun-03 50S0603.04 METHYLENE CHLORIDE 14. E-3 1. E-3 

24-Jun-03 50S0603.24 METHYLENE CHLORIDE 69. E-3· 7. E-3 
23-Jul-03 50S0703.23 METHYLENE CHLORIDE 8.6 E-3 · 860. E-6 
12-Mar-03 50S0303.12 SEC-BUTYLBENZENE · 2. E-3 160. E-6 
23-Jul-03 50S0703.23 STYRENE 630. E-6 63. E-6 
12-Mar--03. · . 50S0303.12 TETRACHLOROETHENE ·6 .. E-3 590. E-6 
10-Apr-03 50S0403.10 TETRACHLOROETHENE 17. E-3 2. E-3 
21-0ct-03 50$1003.21 TETRACHLOROETHENE 15. E-3 . 1.5 E-3 
17-Nov-03 50$1103.17 TETRACHLOROETHENE 1.3 E-3 130. E-6 
24-Feb--03 . 50S0203.24 TOLUENE 5. E-3 . 450.E 
12-Mar-03 50S0303.12 TOLUENE 6. E-3 610. E-6 
10-Apr--03 50S0403..10 TOLUENE ·. 7. E-3 650.·E-6 
4-Jun-03 · 50S0603.04 TOLUENE 7. E-3 720. E-6 

24-Jun-03 . 50S0603.24 TOLUENE 2. E-3 190.E-6 
23-Jul-03 50S0703.23 TOLUENE 4.4 E-3 440~ E-6 
21-0ct-03. 50$1003.21 TOLUENE 3.3 E-3 330. E-
17-Nov-03 50S1103.17 TOLUENE 3. E-3 300. E-6 
10-Dec-03 50S1203.10 TOLUENE 6. E-3 600.E 
12-Mar-03 50S0303.12 XYLENE (TOTAL) 25. E-3 2.E-3 
10-Aor-03 5080403.10 XYLENE (TOTAL) · 14. E-3 1. E-3 
4-Jun-03 50$0603.04 XYLENE (TOTAL) 6. E-3 570. E-6 
23-Jul-03 50S0703.23 XYLENE (TOTAL) 6.5 E-3 · 650. E-6 
21-0ct-03 5081003.21 XYLENE (TOTAL) 4.3 E-3 430. E-6 
17-Nov-03 ~081103.17 XYLENE (TOTAL) 3.7 E-3 . 370. E-6 
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RADIOACTIVE LIQUID WASTE TREATMENT FACILITY 

SVOC results by sample for T A50 Plant Sludge 

' JAN-2003 through DEC-2003 

Sample Sample Concentration Uncertainty 
Date Number Species (mg/L) (mq/L) 

24-Feb-03 5080203.24 818(2-ETHYLHEXYL )PHTHALA TE , 14. EO 1.4 EO 
12-Mar-03 5080303.12 818(2-ETHYLHEXYL)PHTHALATE 24.EO 2.4 EO 
10-Apr-03 5050403.10 BIS(2-ETHYLHEXYL)PHTHALA TE 24.EO 2.4EO 
4-Jun-03 50S0603.04 BIS(2-ETHYLHEXYL)PHTHALA TE 21.EO 2.1 EO 

24-Jun-03 50S0603.24 BIS(2-ETHYLHEXYL}PHTHALA TE 14. EO . 1.4 EO 
23-Jul-03 5080703.23 815(2-ETHYLHEXYL)PHTHALATE 8.5 EO 850. E-3 
21-0ct-03 5051003.21 818(2-ETHYLHEXYL)PHTHALATE 21. EO 2.1 EO 
17-Nov-03 5051103.17 BIS(2-ETHYLHEXYL)PHTHALATE 8.8 EO 880. E-3 
10-Dec-03 5051203.10 815(2-ETHYLHEXYL)PHTHALA TE 9.9EO 990. E-3 
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RADIOACTIVE LIQUID WASTE TREATMENT FACILITY 

SVOC results by species for T A50 Plant Sludge 

JAN-2003 through DEC-2003 

Sample Sample Concentration Uncertainty 
Date Number Spedes {mg/L) {mg/L) 

24-Feb-03 50$0203.24 BIS(2-ETHYLHEXYL )PHTHALATE 14.EO 1.4 EO 
12-Mar-03 50S0303.12 BIS(2-ETHYLHEXYL)PHTHALATE 24.EO 2.4 EO 
10-Apr-03 50$0403.10 BIS(2-ETHYLHEXYL)PHTHALATE 24.EO 2.4 EO 
4-Jun-03. 50S0603.04 BIS(2-ETHYLHEXYL)PHTHALA TE 21.EO 2.1 EO 
24-Jun-03 50$0603.24 BIS(2-ETHYLHEXYL)PHTHALATE 14.EO 1.4 EO 
23-Jul-03 50S0703.23 BIS(2-ETHYLHEXYL)PHTHALA TE 8.5EO 850. E-3 
21-0ct-03 50$1003.21 BIS(2-ETHYLHEXYL)PHTHALA TE 21.EO 2.1 EO 
17-Nov-03 5051103.17 BIS(2-ETHYLHEXYL)PHTHALA TE 8.8EO. 880. E-3 
10·-Dec-03 50$1203.10 BIS(2-ETHYLHEXYL)PHTHALATE 9.9 EO 990. E-3 
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A 
.) Los Alamos 

fJ \ f r ' ,i _ _ \ 3 0 r '\ T '":_· R ! 
---- Est.1943----

The World's Greatest Science Protecting America 

Risk Reduction & Environmental Stewardship Division 
Water Quality & Hydrology Group (RRES-WQH) 

P.O. Box 1663, Mail Stop K497 

Los Alamos, New Mexico 87545 
(505) 667-7969/FAX: (505) 665-9344 

Mr. Curt Frischkorn 
Ground Water Pollution Prevention Section 
Ground Water Quality Bureau 
New Mexico Environment Department 
P.O. Box 26110 
Santa Fe, New Mexico 87502 

Date: 

Refer to: 

April 28, 2004 
RRES-WQH: 04-073 

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

Dear Mr. Frischkorn: 

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 first quarter of2004. 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 first quarter of 2004. All of the analytical results from MC0-3 , MC0-4B, 
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 available in MC0-6 for sampling. 

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 first quarter exceeded the NM WQCC Regulation 3103 standards for N03-N, F, and TDS 
with the exception of a nitrate+nitrite-N result of 54.8 mg/Lon March 7, 2004. This result, however, 
was not consistent with a nitrate+nitrite-N result of 9.10 mg/L obtained by the TA-50 RL WTF 
analytical laboratory from a duplicate sample. The original sample was re-analyzed by GEL (GEL 
had sufficient sample volume in storage for re-analysis); on April 26, 2004, GEL reported a 
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Mr. Curt Frischkorn 
RRES-WQH: 04-073 

-2- April 28, 2004 

re-analysis result of 9 .50H mg/L. A data qualifier of ("H" flag) was assigned to the sample result 
because the analytical holding time was exceeded. In addition to the FWC sampling, each of the two 
effluent tanks discharged during the week of March 1-7, 2004, were screened for nitrates (N03-N) 
using a HACH DR/2000 direct readin~ spectrophotometer. Nitrate (N03-N) results for effluent tanks 
discharged on March 3rd and March 5t were 8.65 mg/Land 9.7 mg/L, respectively. 

To recap, GEL reported an elevated nitrate+nitrite-N result of 54.8 mg/Lin a FWC sample prepared 
on March 7, 2004. However, this value conflicted with the nitrate+nitrite-N result of 9 .10 mg/L 
obtained by the RLWTF's analytical laboratory that analyzed a duplicate sample. Re-analysis of the 
original sample by GEL yielded a result of 9.50H mg/L. Nitrate (N03-N) screening results for effluent 
discharged during the week were 8.65 mg/Land 9.7 mg/L.. These data suggest that GEL's initial 
result of 54.8 mg/L was an anomaly and not representative of the effluent discharged during the week 
ofMarch 1-7, 2004. 

Table 3.0 presents the final monthly composite (FMC) sample results for nitrates (N03-N) and 
perchlorate for the 1st quarter of 2004. The FMC samples are flow-proportioned composite samples 
prepared from each tank of effluent generated by the RL WTF during the month. An internal analytical 
laboratory located at the TA-50 RLWTF analyzes the samples. 

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 
C. Voorhees, NMED/DOE/OB, Santa Fe, NM 
R. Ford-Schmid, NMED/DOE/OB, Santa Fe, NM 
J. Vozella, NNSA/LASO, MS A316 
G. Turner, NNSA/LASO, MS A316 
J. Holt, ADO, MS Al 04 
T. Stanford, FWO-DO, MS K492 
D. Mclain, FWO-WFM, MS J593 
R. Alexander, FWO-WFM, MS E518 
D. Moss, FWO-WFM, MS E518 
P. Worland, FWO-WFM, MS E518 
B. Ramsey, RRES-DO, MS J591 
T. George, RRES-DO, MS J591 
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Mr. Curt Frischkorn 
RRES-WQH: 04-073 

CY (continued) : 
K. Hargis, RRES-DO, MS 1591 
D. Stavert, RRES-EP, MS 1591 
C. Nylander, RRES-GP, MS M992 
S. Rae, RRES-WQH, MS K497 
D. Rogers, RRES-WQH, MS K497 
M. Saladen, RRES-WQH, MS K497 
RRES-WQH File, MS K497 
IM-5, MS Al50 
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An Equal Opportunity Employer I Operated by the University of California for the 
National Nuclear Security Administration of the U.S. Department of Energy 

Printed on Recycled Paper 

April 28, 2004 

:0'.1?471. 



1g 
I\) 
.c: 
··J 
I\> 

Radioactive Liquid Waste Treatment Facility 
Ground Water Discharge Plan (DP-1132) Quarterly Report 
1st Quarter, 2004 

Table 1.0. Mortandad Canyon Alluvial Monitoring Wells Analytical Results. 

- Perchlorate by Perchlorate by N03+N02-N 
Sampling Location ... Sample Date LC/MS/MS3 

( ug/L) 

MC0-3 3/25/2004 5.07 
MC0-4B 3/22/2004 8.73 
MC0-6 3/22/2004 NS 1 

MC0-7 3/22/2004 65.8 

NM WQCC 3103 Ground 
Water Standards (m~IL) 

Notes: 
1NS means that there was not sufficient water available for sampling. 
2The NMWQCC Regulation 3103 Ground Water Standard is for N03-N. 

IC4 (ug/L) 

4.431 

8.131 
NS 
62.9 

3 LC/MS/MS means perchlorate analysis by Liquid Chromatography/Mass Spectrometry/Mass Spectrometry. 
4 IC means the EPA Method 314, perchlorate analysis 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) 

1.32 
1.46 
NS 

2.62 

10 2 

TKN NH3:..N TDS F 
(mg/L) (mg/L) (mwL) (mg!L) 

0.67 <0.050 320 0.35 
0.54 <0.050 371 0.71 
NS NS NS NS 
0.53 <0.050 366 1.20 

1000 1.6 

4/27/2004 



Radioactive Liquid Waste Treatment Facility 
Ground Water Discharge Plan (DP-1132) Quarterly Report 
1st Quarter, 2004 

Table 2.0. RLWTF Final Weekly Composite (FWC) Effluent Monitoring Results, 1st Quarter, 2004. 

Monitoring Period 

January,2004 

February, 2004 

March,2004 

Sam 

117/20043 

111112004 

1118/2004 

1/25/2004 

2/1/2004 

2/8/2004 

2/15/2004 

2/22/2004 

2/29/2004 

3/7/2004 

3/7 /2004 re-analysis 

3/14/2004 

3/21/2004 

3/28/2004 

1st Quarter 2004 Averages (mg/L) 

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

Notes: 
1General Engineering Laboratories, Inc., Charleston, SC 
2Los Alamos National Laboratory's TA-50 RLWTF analytical laboratory. 
3No effluent was discharged during the week prior to this date. 
4Re-analysis of this sample by GEL 17 days later produced a result of9.05 mg/L. 

GEL1.Result ·' ;_, 

N03+N02-N 

NA 

1.58 

0.92 

0.27 

0.32 

0.45 

0.20 

0.29 

1.32 

54.84 

9.50H5 

3.07 

4.90 

results endin 

6.196 

--
10.0 7 

RLWTF FWC Results fm 
r I 
L/~; 

LANL2 Result :);,;,. 
.,. "'i 

Fluoride1 
· · N03+N02-N l~o .~~ 1,• .· 

NA NA 

1.91 0.11 

1.44 0.07 

0.63 0.10 

0.54 0.10 

0.76 0.12 

0.58 0.12 

0.72 0.14 

1.46 0.07 

I 9.10 I <0.05 

7.18 <0.05 

4.79 <0.05 

results endin results endin 

2.65 0.10 

1.6 

NA 

122 

88 

180 

83 

81 

73 

110 

141 

I 124 

I 
153 

127 

I 117 

1000 

5 Re-analysis of the 3/7/04 FWC sample (ID#04.713 I 0) by GEL on 4/22/0 produced a result of9.50 mg/L. This value was qualified with an "H" flag to indicate that the analytical holding time was exceeded. 

l~i 6The quarterly average was calcuated using the 3/7/04 initial N03+N02-N result of 54.8 mg/L. If calcuated using the re-analysis result (9.50 mg/L) then the average decreases to 2.07 mg/L. 

l\Jl 7The NM WQCC Regulation 3103 Ground Water Standard is for nitrate (NOrN) . 

. r.:: 
··J 
IJ\l 

Los Alamos 
National Laboratory 4/27/2004 

I .-..... 



1g 
I~ 
.c: 
·.J 
.r:: 

Radioactive Liquid Waste Treatment Facility 
Ground Water Discharge Plan (DP-1132) Quarterly Report 
1st Quarter, 2004 

Table 3.0. RLWTF Final Monthly Composite (FMC) Effluent Monitoring Analytical Results 

Los Alamos 
National Laboratory 

Monitoring : ~~·'" " •. 

Period . -
January,2004 

February, 2004 

March~ 2004 

NM WQCC 3103. Ground Water Standards 

Notes: 

All analyses by the Laboratory's TA-50 RLWTF analytical laboratory. 

Final Monthly Composite (FMC) Analvtical Results 

N03-N (m2/L) Perchlorate bv IC (ul!fL) 

0.41 0.0 +/-I 

0.05 0.0 +/-1 

5.0 0.0 +/-1 

10.0 NA 

4/27/2004 
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The World's Greatest Science Protecting America 

Risk Reduction & Environmental Stewardship Division 
Water Quality & Hydrology Group (RRES-WQH) 

P.O. Box 1663, Mail Stop K497 

Los Alamos, New Mexico 87545 
(505) 665-1859/FAX: (505) 665-9344 

Mr. Ed Wilmot 
Manager 
Los Alamos Site Office, MS A316 
National Nuclear Security Administration 
528 35th Street 
Los Alamos, NM 87544 

Date: 

Refer to: 

May 13, 2004 
RRES-WQH: 04-083 

Mr. Joseph Vozella 
Assistant Manager for Facility Operations 
Los Alamos Site Office, MS A316 
National Nuclear Security Administration 
528 35th Street 
Los Alamos, NM 87544 

SUBJECT: RADIOACTIVE EFFLUENT QUALITY AT NPDES OUTFALL 051, TA-50, 
FEBRUARY 2004 AND MARCH 2004 

Dear Mr. Wilmot and Mr. Vozella: 

Enclosed are the monthly monitoring reports for NPDES Outfall 051 for radioactive effluent quality data 
for February, 2004 and March, 2004. These reports include the monthly value (monthly average) 
compared with the DOE Derived Concentration Guideline (DCG) value for each parameter analyzed. 
The monthly values are equal composites of all discharges that occurred during the monitoring period. 

There were 7 releases (504,200 liters) in February, 2004 and 11 releases (800,200 liters) in March, 2004 
to Mortandad Canyon from the TA-50 Treatment Facility. There were no exceedances ofDCGs for 
individual radionuclides during the monitoring periods. Additionally, the sum of the fractions for the 
radionuclides did not exceed the DCG value of 1. 

Please note, the monthly composite results for perchlorate and nitrate are now being provided in the 
quarterly Ground Water Discharge Plan report submitted to NMED. 

Please contact me at 665-1859 or Mike Saladen at (505) 665-6085 if additional information would be 
helpful. 

Sincerely, 

~!?zB~-
StevenRae 
Group Leader 
Water Quality & Hydrology Group 

An Equal Opportun ity Employer I Operated by the Universi ty of Cali forn ia for the 
National Nuclear Security Administration of the U.S. Depa11ment of Energy 

P1imcd on Recycled Paper 
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Mr. Wilmot and Mr. Vozella 
RRES-WQH: 04-083 

SR:MS/tml 

Enclosure: a/s 

-2-

Cy: C. Voorhees, NMED/DOE/OB, Santa Fe, NM, w/enc. 
M. Leavitt, NMED/SWQB, Santa Fe, NM, w/enc. 
K. Frischkorn, NMED/GWB, Santa Fe, NM, w/enc. 
M. Johansen, NNSA/LASO, w/enc., MS A316 
G. Turner, NNSA/LASO, w/enc., MS A316 
B. Enz, NNSA/LASO, w/enc., MS A316 
A. Stanford, FWO-DO, w/enc. , MS K492 
D. McLain, FWO-RL W, w/enc., MS 1595 
D. Moss, FWO-RLW, w/enc., MS E518 
B. Ramsey, RRES-DO, w/enc., MS J591 
K. Hargis, RRES-DO, w/enc., MS J591 
T. George, RRES-DO, w/enc. MS J591 
D. Stavert, RRES-EP, w/enc., MS J591 
M. Saladen, RRES-WQH, w/enc., MS K497 
RRES-WQH File, w/enc., MS K497 
IM-5, w/enc., MS A150 

An Equal Opportunity Employer I Operated by the University of Cali fomia for the 
National Nuclear Security Administration of the U.S. Department of Energy 

Printed on Recycled Paper 

May 13, 2004 
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TAS0-1 Effluent Discharge and Removal 

FEBRUARY, 2004 

Species 
G .d 1. Guideline Effl t Monthly m e me uen . Twelve 

Month as (uCi/ml) (Cai/Ls ) (Ci/L) Eff/Gmde 
Ratio I Ratio 

j Am-241 J .00000003 I 30e-12 I .64e-12 I .021 ,-.152 
,---A~~14 · ·r-·-:09·004·----r· · ;;0~~9-- ·- -~ ~1 :o~~is_r_ ·-·---0-- -·- · r- --_-0-02--

1 Be-7 j .001 le-6 < 1.0e-15 j O j .0000377 

I Ce-141 r .00005 50e-9 I< 1.0e-15 1 0 / .0003126 

1c;1;1····-·r ooooo:i-T ;~~;; ·-r s1~: 12 ·-··r ·····-··· 003 -············· ·r~ _ou -

1;;;-·-·1 .00001 jl{k-9- < 1.0~=-tSjo J .0001297 · 

I Pu-238 I .00000004 I 40e-12 I 4.5e-12 I .113 I .242 

j f>u-239 I .00000003 IJ-oe-12 ~12 I .067 j .118 

[Wi~8-·1 .0000001 1100:12-F~~~I o T- .009 

j Sr-85 I .00007 I 70e-9 j < 1.0e-15 j 0 J .0000525 

f r Ri"TruM T .002 I 2e-6 I 6.2e-9 I .003 I .005 

f"-rh~2;2 ·-T- ~o-oaoooos -r·--·-5·c;~~·12· ·r· .-06~~-i -2T··-·-· . ·0·01-·-·--·-T~·00-0;3-53·-

!-u-23s--i .0000006 ! 6ooe-12 !< 1.0e-15 1 o -j.000011 

1--,--- I I I I 
!sum 1 1 1 r .208 1 .54 

(A concentration value less than detection limit is presented as zero. ) 

7 discharges 504,200 liters (volume) discharged 

Reviewed by: 113354 on 04-MA Y-04 

:Oi?47A 



TAS0-1 Effluent Discharge and Removal 

MARCH, 2004 

.d 1. Guideline Effl t Monthly Twelve 
• 1 e me uen . 

Species . c·; I) as (Ci/L) Eff/Gmde Month 
0 1 m (Ci/L) Ratio Ratio 

r·-A- m _ __ 2_4_1 -,; ........ -0-00_0_0_00-3-;f30e-12 I < 1.0e-15 1 0 -j.129 

r----A~~=14 ·- 1 --- .00004 ---T--·- 40~~9 ---r~- 1- :0~-=-i·5 :------ 0-- -·-r·--- .·00~2-·----

1 Be-7 I .001 I le-6 I< 1.0e-15 0 j .o000383 

I Ce-141 ,-.00005 j 50e-9 j < I.Oe-15 1 0 , .0003176 
r····---c~=1·31·-···-··- 1 ··········· . ·000003···-··1······-·····--;~=9·················· ······ ·6.4·~=1·2········· 1 ·············-:00·2 ···-····-·r····· -·.-0-c;2--·····-·· 

( Pu-238 j .00000004 I 40e-12 2.2e-12 j .055 I .237 

j Pu-239 I .00000003 I 30e-12 I 1.9e-12 I .063 J .116 

j Ra-228 / .0000001 j lOOe-12 Foe-1-sT- 0 j .009 

r--s;:g5 - filooo7 170e~l~~1--0---Toooo534 

j TRJTIUM I .002 j 2e-6 j 9.le-9 j .005 I .005 

I Th-232 --,- .00000005 r 50e~j.o8e-12 ~o2-J.oo03639 
r· - ·· -·-· - ···--l-----------·------ --r·------------ ----r-··-·-------·-------r-----· ---·--·----·-r--·--·- -------·-

1--Su;-1 1--1 .121 I .501 

(A concentration value less than detection limit is presented as zero.) 

11 discharges 800,200 liters (volume) discharged 

Reviewed by: 113354 on 04-MAY-04 

:Oi?47q 
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Ass,e·s,sm:e.nt o:f p:o·te,ntial: contam~in1an.t 

pathways th1ro,u;gh saturated: z·on·e in t:he vicinity of 
Mortand:ad· can:yon 

v ·e1imi1r· v Ve·s.selln10V 

Los Alamos National Laboratory 
Groundwater Protection Program 

Quarterly Meeting 
July 13, 2004 
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,, LosAlamos 
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Grou:n:dw·ater Path,w·ay As.s.essme·nt (GWPA) 

> GOAL: estimate the probability of key contaminants to be 
captured by existing water supply wells within a specified time 
frame 

> Based on existing numerical/conceptual models 
{saturated/unsaturated) 

> Probabilistic analysis of the possible contaminant pathways 

> Selected set of important model parameters are treated as 
random variables with specified uncertainty {based on expert 
knowledge/data) 

> Parameter uncertainty is propagated to model prediction 
uncertainty using Monte Carlo analysis 

> Managed by ER program; funded by ER and HWP {partially) 

!"', 
, LosAlamos 
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301 Gr,ou:ndwat·er N.umer·ical: Mo:d:el· of the 
region,al a,qui:fer b:en1eath LAN·L 

> Model is based on multi-disciplinary dataset {geologic, 
geophysical, hydrologic, and geochemical) 

> Model allows: 
0 assessment of aquifer properties 
0 assessment of groundwater resources 
0 assessment of groundwater transport of contaminants 
0 evaluation of drought conditions {reduced recharge/increased pumping} 
0 capture-zone delineation for groundwater-supply systems 
0 coupling with smaller local-scale models 

> Model is developed using 
0 simulating code FEHM {Zyvoloski et al., 2001} 
0 grid-generating code LaGriT {Trease et al., 1996) 
O parameter-estimation code PEST {Doherty, 2001} 

/' ----, 
, LosAlamos 
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lmportan:t as)p.ects. o:f the modeling. appro.ach used in GWPA 

~ Variability in the pumping rates of water-supply wells has dominant 
impact on the flow structure 

~ Uncertainty in medium heterogeneity and spatial/temporal variability of 
recharge are ignored (for the moment) 

~ Permeabilities of various hydrostratigraphic units are assumed to be 
perfectly known 

~ Dispersivity and porosities of various hydrostratigraphic and pumping 
rates are assumed to be random variables 

~ Flow is at steady-state 

~ Flow is confined 

~ Impact of water-table movement is ignored 

~ Impact of perched/phreatic zones is ignored 

~ Impact of transients in the recharge along the canyon is ignored 

~ Flow through unsaturated zone assumed 1 D/vertical 

~ Simplified coupling with unsaturated zone model (perfect transfer of 
transient contaminant fluxes through the interface) 

( .. ......., 
,, LosAlamos 
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surface 
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Ca,pt:u:re zo·n1e ·S at the w·ater-tabl:e 

Water Supply Wells 
# Los Alamos 

# San II defonso 

# Santa Fe 

Capture Zone 
% Guaje Canyon 

% Pajarito Mesa 

Otowi 

Buckman 

% Rio Grande 

% Collector Well 

D LANL Boundary 
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Model animation of 
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transport from the 
water table beneath 
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>-

Unknown future pumping rates has major impact on predicted 
contaminant pathway 

To predict the importance of transients (pumping rates/recharge), it is 
important to analyze the relation between 
0 intensity of the transient stresses {amplitude/frequency of contaminant 

releases/well pumping), 
0 rate of propagation of contaminants (advection/retardation/dispersion) 
D rate of propagation of hydraulic pressures (hydraulic diffusion) 

High uncertainty in the contaminant arrivals at the water-table (vadose­
zone travel times) is sufficient to preclude accurate predictions of 
location/time of contaminant capturing at the wells 

Mortandad WorkPlan will help to reduce uncertainty in the model 
predictions 

GWPA can be used to evaluate the impact of any new data on the 
uncertainty in the model predictions 
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Historical Contaminant Impact 
on Groundwater at LANL 

David B. Rogers 

Groundwater Protection Program 
Quarterly Meeting 
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Hydrologic Setting of LANL 

• LANL lies on volcanic 
and sedimentary 
rocks. 

Siemld9lo1 
Vale• 

• Unsaturated rock 
separates the 
regional aquifer from 
the surface by 600 to 
1200 feet, reducing 
contaminant 
movement. 
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""'' 1-LosAlan"msNallonaJ laboralory -

PAJAAITO PLATEAU 

S.11t1F•Group 

The Wofld'I GrHlel Science Protecting Amtfia 

• Q Alamos 111;."S/I. ••TIOllAllAIOU.TOU - ....... . 

a -IO'lltl11:t1.: s-

Presentation Outline 

• Overview of LANL groundwater contamination: 
Hydrologic setting and contaminant movement, 

• Contaminant sources, 

• Contaminant levels. 

• Major mobile contaminants addressed: 
Tritium, Strontium-90, 

• Perchlorate, Nitrate, 

• High explosives. 

• These contaminants show the maximum extent of 
groundwater contamination from LANL liquid sources. 

The Wol'ld'5 GlHlnl Sdence Pr01Kling Amtfiu 

• ~Alamos N;."SJI. ""'TIOl< .. ll .. I 0 • .. 1on - ........ 

Three Modes of Groundwater Occurrence at 
LANL 

• (1) perched alluvial 
groundwater in canyon 
bottoms, 

• (2) zones of 
intermediate-depth 
perched groundwater, 
and 

• (3) the regional aquifer 
beneath the Pajarito 
Plateau. 

EJ AlluvMn D Bani! 0 Santa F• Group 
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Groundwater Contamination Pathway at LANL 

• Since the 1940s, liquid effluent disposal has degraded 
quality of the alluvial groundwater in some canyons. 

• Where Laboratory contaminants are found at depth, 
large amounts of liquid effluent have been discharged 
into a canyon (with alluvial groundwater usually 
present), or onto a mesa-top. 

A 
·~~~~ n..w~~ ... -.. •.•,fl•.so.·· ,,.• ,•,, .. • "'• ; .. - """'· .. ---------------·IN.-;.'·SI-. 

Contaminant Mobility in Groundwater 

• Contaminant mobility is limited by chemical reactions or 
radioactive decay. 

Conservative constituents like perchlorate react little and move 
readily with water. 

Movement of some constituents like uranium is slowed or their 
concentrations are decreased by: 
- adsorption or cation exchange, 

- precipitation or dissolution, 

- chemical reactions like oxidation/reduction, 

- radioactive decay. 

Some constituents like cesium-137 are nearly immobile: 
- strongly adsorbing radionuclides are retained on sediment 

_p, 
• h9.!f.\!~~ 
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Groundwater Contamination Pathway at LANL 

• Most groundwater impacts are from past effluent 
releases. 

• The Laboratory has eliminated many outfalls and 
improved the quality of remaining discharges so that 
they meet applicable standards. 

.t; 
• h9.!~I~.!!'!$?.~ -........ --------------------------The World's Greatest science Protecting~ IV;.'9. 

Contaminant Mobility in Groundwater 

Ver:J_ Mobile Somewhat Mobile Nearlj'. Immobile 

perchlorate uranium americium-241 

tritium strontium-90 plutonium-238 

nitrate barium plutonium-239 

RDX HE compounds cesium-137 

HMX solvents 

• Very mobile contaminants show the maximum extent of 
groundwater contamination from LANL liquid sources. 
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Major Liquid Release Sources Potentially 
Affecting Groundwater at LANL 

• Most sources shown are 
inactive. 

• Groundwater 
contaminants reflect the 
type of effluent source. 

• Q Alamos 111 .. •SP. •. U IOllA l LUO&ATOIY _ ....... . 
The Wofld'I GfHtftt Science; Pfotecting America 

Relation of Contaminants to Effluent Source at 
LANL 

• Sanitary effluent: 
Examples: 

- LA County sanitary treatment plants in Pueblo Canyon (only Bayo 
Sanitary Treatment Plant in operation). 

- LANL Sanitary Wastewater Systems Facility. 

Conservative contaminants: 

- Nitrate, chloride, boron. 

Less mobile adsorbing contaminants: 

- Phosphate. 

,D., 
• ~~~~~ 111 .. •SP. - ........ 

The World's GfHtest Science Protecting Amefia 

Relation of Contaminants to Effluent Source at 
LANL 

• Radioactive liquid effluent: 
Examples: 

- Past: TA-1, TA-45, TA-50 RLWTF, TA-35, TA-21 , 

- Present: TA-50 RLWTF. 

Conservative contaminants move with water: 

- Perchlorate, nitrate, tritium, fluoride. 

Movement of reactive contaminants is slowed: 
- Strontium-90, uranium. 

Adsorbing contaminants are retained on sediment: 

- Americium-241, plutonium-238, plutonium-239, -240, cesium-137 . 

.a 
• ~Alamos "'""ISP. • ATIOU l lAI OU•TOU _ ........ 

The Worid'I GtHtest Science Proteding Amffica 

Relation of Contaminants to Effluent Source at 
LANL 

• High explosives liquid effluent: 
Examples: 

- TA-16-260, TA-9, 

- Only one outfall in operation: HEWTF. 

Conservative contaminants: 

- Perchlorate, nitrate, tritium, ROX, HMX. 

• Less mobile reactive contaminants: 

- Ba, some HE compounds, 
- TCE (trichloroethylene), PCE (perchloroethylene). 
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Relation of Contaminants to Effluent Source at 
LANL 

• Other NPDES Outfalls: 
Examples: 
- T A-53 LANSCE. 

Conservative contaminants: 
- Molybdenum. 

Decaying contaminants: 
- Short-lived radionuclides (in earlier years). 

.-QAlamos N&"SA NUIONA~V•tCl lAY01Y _ ........ 
The WCN'ld'i GrHttlt Science Protecting Ameriui 

Perchlorate in Groundwater at LANL 

• Map shows perchlorate 
above 3.7 ppb (EPA 
Region VI HI = 1 ). 

• Sources are 
radiochemistry and HE 
processing effluents. 

• 0-1 in Pueblo Canyon 
has 2.8 ppb using 
LC/MS/MS. 

Locallono!Groundwater - P...n.1.....,.. O A~"4A ... 
Contaminants 0 "-cMd ........... A 

· h~~.~~~ - ........ -------------------------Tht wond'S GrHtflt Science Ptot«ting Amefiu; lll&"SP. 

Examples of Groundwater Contamination from 
LANL Effluent Sources 

• Perchlorate, 

• Nitrate, 

• Tritium, 

• Strontium-90, 

• ROX. 

£1, 
· h~~!.~~ _ ........ -----------------------------· The Wotld't Grnte~t ~nce Pro1edlng Amefic• 

Perchlorate in Mortandad Canyon 

• RLWTF discharges 
began in 1963. 

• Perchlorate in TA-50 
effluent undetectable 
since March 2002 .. 

• Levels in alluvial 
groundwater are 
decreasing. 

• Intermediate: 142 ppb. 

• Regional: 4.8 ppb. 
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Perchlorate in Mortandad Canyon 

• Water infiltrates through the 
vadose zone, carrying 
conservative constituents. 

• Core profiles indicate a large 
inventory of tritium, perchlorate, 
and nitrate in vadose zone. 

• Preliminary estimates suggest 
415 to 1250 kg of perchlorate in 
the upper 300 ft of the vadose 
zone. 

PQl~Wd¥~·"'"11U* 

~:~~:~~-:~ 
~~ 

· 1~ i: ~~~;~;~~;~;;-;:~ 
.a -n I ~:::.* I -_::::· ,., 1 --- ·-.:.-=-==--
~ ....... --

~Wolto"OO." IPl>'U., ____ "='"' p, 
· ~9,~~!:1~ - ........ ·------------------------""!'-IV .. 'SA The World's Gre.iest Science Protecting~ 

Past Nitrate in Groundwater at LANL 

• Map shows inferred 
past extent of nitrate (as 
nitrogen) above NM GW 
standard (10 mg/L). 

• Sources are 
radiochemistry, HE, and 
sanitary effluents. 

.. -.... 

LocatlonolGrounctwater - ~M.Mll O RelJl-I~ 
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Perchlorate as a Groundwater Contaminant at 
LANL 

• Perchlorate was (probably) discharged in: 
Acid/Pueblo Canyons: 

- No present source; perchlorate is now seen only in regional aquifer 
at low concentrations. 

DP/Los Alamos Canyons: 

- No present source; now seen only in cores below outfall. 

Mortandad Canyon : 

- No present source; concentrations in alluvium falling; perchlorate is 
still present in the vadose zone and regional aquifer. 

• Perchlorate is rapidly diluted in groundwater having 
short residence times (higher recharge and flow rates). 

~ 
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Nitrate in Groundwater at LANL 

• Map shows present 
nitrate (as nitrogen) 
above NM GW standard 
(10 mg/L). 

• Source elimination and 
effluent improvement 
decreased groundwater 
nitrate levels. 
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! ,,. '-"'' ..,-, .,_.,,..~­----~. ···~-- •, ---- ~-··-:· -.. {''..~~~~Roclt ·-- __ .,,,,,: . ., . "\\ -, --,~· , __ 
-:-::':::- ---- -,-._ ~ \ ) -, - ( - --=- ~·:-·I* ......,,.....: .. ,-. .. ' • .... h • ·- • .. ""'°"""'·-- l .. ,_ \, \ t-~-..;:. ..... 
LocationolGroundwater O "-lwd.....W O A•{lifNNfil• 

..t'.l 
• ~Alamos N .. 'SJI\ 114T1011A~ , .... ou.TOIY - ...... .. 

Contaminants O PWwKl~medai. 
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Nitrate in Pueblo Canyon 

• T A-45 discharged 
from 1943 to 1964. 

Nlm•ln Pu.ti!QCairiyon Qlrf~W•letand O.pGtt>utldWiltw 

" : 
• LA County operated " .. : 1· ... "'"'*"!---.. 

several sanitary 
.. 

1-- - ::~" ., 
treatment plants- one : : 

"' . . . 
current plant. 20 : : : .. - · - n 

10 I-\ .. .... .J\ ___ \!..-..:. ..... l'P\~ \~ 

• Intermediate: 4 mg/L 0 
1950 1855 1960 11165 1970 1875 1980 1985 1ill0 199!1 2000 

(N03-N) in POl-4. 

• Regional: 2 mg/L in 
0-1, 6 mg/Lin TW-1. 

-~~~~~ -........ 
The WOfld'I Greatest Sdtnce Prol«ting AmerO N .. "SP. 

Nitrate as a Groundwater Contaminant at LANL 

£'J 

• Nitrate was discharged in: 
Acid/Pueblo Canyons: 
- No present LANL source; continued nitrate presence due to LA 

County sanitary discharges. 

DP/Los Alamos Canyons: 
- No present source; concentrations dropped greatly after discharges 

ceased. 

Mortandad Canyon: 
- Effluent levels reduced; concentrations in alluvium falling; sti ll 

present in vadose zone and regional aqu ifer. 

• Nitrate is rapidly diluted in groundwater having short 
residence times (higher recharge and flow rates). 

••TIO•• lU.IOU.TIUT - ........ • Lo§ Alamos N .. "SP. 
Thi Wofld'I Grea1est Sdenc:e Protecting Amefiu1 

Nitrate in DP/Los Alamos Canyon 

• T A-21 discharged 
from 1952 to 1986. 

• Nitrate levels dropped 
after 1986. 

• Regional: always at 
background levels. 

~ 
- ~9,~~.'~~ 

~lr'IOPCa'l)'OnSl.wlac:eW-81111MuwalGroo.nOwelvr 

1~l@t1l¥J 
ISl65 1970 1975 1980 19a5 1990 1~ 2000 

- ........ --------------------------TM WOl'ld'J Greatest~ Protectl09 Ametic.I N .. "SP. 

Past Tritium in Groundwater at LAN L 

• Map shows inferred 
past extent of tritium 
above 20,000 pCi/L. 

• Sources are reactors, 
radiochemistry effluents. 

• No tritium exceeded this 
level in 2003. 

• Source elimination has 
decreased groundwater 
tritium levels. 

lhl World's G1eatfil Science Protecting Ametic.I 

• QAla~ 1111._"SP. llATIOllAl l .. I O~ATOI -........ 

locatlono!Groondwat&r O .....,,,...,._.. e::> AedcNilAq.o1• 
Contaminants O P1n:hldil'll....U:• 
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Tritium in Upper Los Alamos Canyon 

• nCi/L = 1000 pCi/L. 
Trlllum In Los Alamos Canyon Alluvlal Groundwater 

• Omega west reactor 

i~~ leaked until 1993. 

• Alluvial tritium levels 
dropped after leak 
stopped. 1965 1970 1975 1980 1965 1990 1995 2000 

• Intermediate: was 
5,000 pCi/L, now at 
background levels. 

• Regional: ND to 50 
JajJCilL in Test Well 3. 

· ~~~~ 
-"'·'"" 
The World's Gre.lHt Sdence Protecting Ameria N i.."SA 

Tritium as a Groundwater Contaminant at LANL 

• Tritium was discharged in: 
Acid/Pueblo Canyons: 
- No present source; tritium is now seen only in intermediate zone 

and regional aquifer at low activities. 

DP/Los Alamos Canyons: 
- No present source; activities dropped greatly after discharges 

ceased. 

Mortandad Canyon: 
- Effluent levels reduced ; activity in alluvium falling; still present in 

vadose zone and regional aquifer. 

• Tritium is rapidly diluted in groundwater having short 
residence times (higher recharge and flow rates). 

A 
· ~9,!~,~~ - .......... -.-------------------IV-i.."·SA-The Wol'ld's GrHttst Sdenc.e Protecting Ameriu 

Tritium in DP/Los Alamos Canyon 

• TA-21 discharged 
from 1952 to 1986. 

• Tritium in surface 
water reached 
5,000,000 pCi/L or 
250 times EPA MCL. 

• Intermediate: now 230 
pCi/L at R-9i. 

• Regional: 24 pCi/L at 
R-9. 

Tritium In DP Canyon Surf.:e W••r 

1965 1970 1875 1980 19B5 1990 1995 2000 

TrHJum In OP/Loe: Alimo. Canyon Alluvlel Groundwmter 

"' 

tt~ZJ 
19M 1970 1975 t9e0 1985 1090 1995 2(XX} 

The World's Gr1mest Sc~• Protecting Amerlui 

t:'.'.l 
• L~Alamos NllSA llATIONA LLAIOUTORY -........ 

Strontium-90 in Groundwater at LANL 

• Map shows strontium-
90 above 8 pCi/L MCL. 

• Sources are 
radiochemistry effluents. 

• Strontium-90 is 
persistent due to cation 
exchange. 

• No strontium-90 ever 
consistently detected in 
deeper groundwater. 

Location ol Groundwater O Pw.KMwW c::> 11eg;...11~· 

-~Alamos N;.'fSJf. llA•IOllAL1 ..... ou,yon -...... .. 

Conlamlll8l\IS Q "-':hool ... ....-.. 

Tht Workf't Greatest Sdence Protecting Ametic.I 

...-/ 
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Strontium-90 in Pueblo Canyon 

• T A-45 discharged 
from 1943 to 1964. 

• Strontium-90 is now 
seen at low levels. 

• Level in alluvium was 
0.5 pCi/L or 6% of the 
EPA MCL in 2003. 

StronU~SO In .Add/Pueblo Canyon Surface and Groundwater 

1000.0 .,----------, 

- 100.0 . . . . . ... .. . 5 .. DOE ['NII DCG ·· - ·· .,.·, : :·~·· - ·· - ··- · ····· kid Weir 

.S 10.0 --Pueblo 3 
g ----·--DOE OW DCG 

rh -·-·- ·· EPA MCL 
1.0 ····· · DetUm 

0.1 +------~-~-~ 
1960 1970 1960 1990 

l'.'.l 

~Alamos IV;.'SA MATIO ll ... \\,U 0 0 .. 10U - ....... . 
The WOrtd't G1ultil Science Protecting America 

Strontium-90 as a Groundwater Contaminant at 
LANL 

• Strontium-90 was discharged in: 
• Acid/Pueblo Canyons: 

- Activity once was 500 pCi/L in surface water; 

- No present source; Strontium-90 is now seen only in alluvium at 
low activities. 

• DP/Los Alamos Canyons: 

- Activity once was 29,000 pCi/L in surface water; 

- No present source; activities dropped greatly after discharges 
ceased; 

- Strontium-90 persists due to large inventory in alluvial sed iment, 
moves to alluvial groundwater by cation exchange. 

/?, 
· h~f<.1~~ -........ ·-------------------------... ~­The World\ GrHtest 5<ieoce Protecting AmeriGI N•'f SJ!,\ 

Strontium-90 in DP/Los Alamos Canyon 

• TA-21 discharged 
from 1952 to 1986. 

• Strontium-90 in 
surface water reached 
28,6000 pCi/L. 

• The 2003 level in 
alluvial groundwater 
was 3.6 times the 
EPA MCL. 

• Downstream values 
p;re increasing. 

· h~~f<.~~~ 

S~nliim-90 In DP Cu~)On StJfaca and Clfoln:IWll!ef 

100000.,----- -----, 

10000+--·~.--------~ 

1000 ~ .. .. ...... 1 I ···-..... - '-">·• 
lOOU; oco ·:-'.·<-··~ : ~~::::.:= 
10 • D•IKlion~· •• :~ ... ~~-~-~~--... : ....... ~.. • ........ Del Lim 

1+---~~------< 
1965 1970 1975 1980 1985 1990 1995 2000 

- ........ ---------------------The World's GrNlftt Sdence Protecting AmefiGI 1\1;.'9. 

Strontium-90 as a Groundwater Contaminant at 
LANL 

• Strontium-90 was discharged in (continued): 
• Mortandad Canyon : 

- Effluent levels reduced; 

- Strontium-90 persists due to large inventory in alluvial sediment, 
moves to alluvial groundwater by cation exchange. 

• Strontium-90 is relatively immobile in groundwater due 
to cation exchange with sediments. 

• Strontium-90 activity decreases over time due to its 29 
yr half-life. 

l'.'.l 

.°QAlaJ'TIO!! IV;.'SA NAllQll O\ ~A •OUoTO~ -........ 
The Worich Grutest Science Prottcting AlntrQ 
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ROX in Groundwater at LANL 

• Map shows ROX above 
EPA 10-5 risk level of 
6.1 ppb. 

• Sources are High 
Explosives processing 
effluents. 

• HE outfalls have been 
eliminated. 

e Possible Historic HE Soun:e 
e Well 

. - -· ............. ....w~ 

Locational e PllfcihodAlw<GI 
Grouodwaler C> P..a.d...._... 
Contlllrinants 0 ~Acl*I' Source location• from Don Hickmon 11 

~ 
· ~\1~~!~~ -....... --------------------------The Worid'I Grfflftt S<ience Protecting AmerK.1 IV;."/SA 

Groundwater Contamination at LANL -
Conclusion 

• Major LANL contaminant impacts on groundwater are 
due to past large-volume liquid effluent releases. 

• Movement of contaminant relates to chemical behavior: 
Conservative (nonreacting) constituents move farthest: 

- Perchlorate, nitrate, tritium, ROX. 

Movement of adsorbing or reactive contaminants is slowed: 

- Strontium-90 is partially immobilized by cation exchange; 

- Cesium-137 is nearly completely immobilized by adsorption. 

Radioactive decay or chemical reactions decrease contaminant 
concentrations: 

- Tritium. 

~ 

~·QAlamos IV;."/SA UoTlO NAl l AaOU.TIU f 

- m"" 
The Worid'I G<e.tnt SdrrK:e Protecting Ameriu 

ROX as a Groundwater Contaminant at LANL 

• ROX was discharged in: 
Canon de Valle and Water Canyon: 

- Sources have been eliminated; 

- Present in alluvial, intermediate, and regional groundwater zones. 

• ROX is very mobile in groundwater. 

• ROX should be rapidly diluted in groundwater having 
short residence times (higher recharge and flow rates). 

,Cl 

• LclAlamos IV;."/SA N ATIClll Al lAIOUTO•Y - ........ 
The World's Gruteu S<if:n<e Protecting AmerK.1 

Groundwater Contamination at LANL -
Conclusion 

Groundwater contamination at LANL: 

• Includes recently discharged conservative contaminants 
that have high risk levels at low concentrations: 
• Perchlorate, ROX. 

• Includes recently discharged solvents which have high 
risk levels at low concentrations: 
• PERC, TCE. 

• Includes a reactive contaminant with a 29-yr half-life 
that is nearly fixed in location: 
• Strontium-90. 

p., 
: Los Alamos IV;.'SA NAT!O Not.LlA I OUl OU - ....... . 

TM Wotkh Gm1tes1 Sdence PtotKting Amero 
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Groundwater Contamination at LANL • 
Conclusion 

Other groundwater contamination at LANL: 

• Includes contaminants whose concentrations have 
decreased below risk levels when sources are 
eliminated: 

Nitrate, tritium, perchlorate (in Pueblo Canyon). 

Tritium activity is decreased by dilution and radioactive decay. 

Nitrate and perchlorate concentrations are decreased by 
dilution. 

• Q Alamos Nti."'SP. N•TIOU•LL4 1DIAYOU - ....... 
The Workf's Grutnt Scieru l'l'ot«ting Ameriu 

Groundwater Contamination Pathway at LANL 

• White Rock Canyon springs show no discernable 
impacts from LANL liquid effluent discharges. 

• Observed spring chemistry is explained by other 
sources: 
• Naturally occurring perchlorate (?), 

Meteoric tritium, 

Fallout cesium-137, 

Effects of cattle grazing, 

Municipal sanitary effluent discharges- outfalls and lagoons. 

_p., 
· h~~~~ 1'1111."'SP. - ·"·' ... The World's Grutnl Science l'l'otKting AmefO 

Appendix: Additional Data on Groundwater 
Contamination at LANL 

• The following slides show additional data on past 
nitrate, tritium, and strontium-90 levels in groundwater 
at LANL. 

-~~!~~ _ ... .... -------------------------Tht wonct'I Grutnt SciMce Protecting Ameria 1'1111."'SP. 

Past Nitrate in Mortandad Canyon 

• RLWTF discharges 
began in 1963. 

,.._.111~~,.,.......,.~w 

• Past levels in alluvial 
groundwater up to 20 If 
times NM GW Std. ~ ,., 

o.i-.-~..-"'"'""-~~..-J<~~~~~~~~-' -
p, 

. h~~.I~ Nti."'SP. -........ 
The Workh Gruttst Sdeo<e Protecting Amero 
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Recent Nitrate in Mortandad Canyon 

• Nitrate in RLWTF 
effluent is below NM 
GW standard since 
April 1999. 

• Levels in alluvial 
groundwater are now 
below NM GW Std. 

• Intermediate: 13.2 
mg/L (N03-N). 

• Regional: 7.2 mg/L. 

l-Al'M~Mo<-adc..,..n ........ o.-1orlft1-.2002 

~ ' ·;... ,ifK\ I 
I,· \\\~. 

,l~I 
---1..-..clJ.-n-03.IOn.f)ll 

The World's G1e.11test SciMte' Protecting ~ia 

~ 

;QAlamos IV;."SP.. 11 .. TIOll .. l 1410l 1'TOU' - ........ 

Past Tritium in Mortandad Canyon 

• RLWTF discharges 
began in 1963. 

• Past levels in effluent 
reached 4,700,000 
pCi/L or 235 times the 
EPA MCL. 

• Past levels in alluvial 
groundwater reached 
100 times the EPA 
MCL. 

Trilum In M:>rtendad CMyon AlMal Groundwater 

i~l1JKi&I 
1965 1970 1975 1960 1965 1990 1995 2000 

The WOl'lcl's Cifutnt Science Protecting Ameriui 

A 
• LoSAlamos IV;."SP.. llUl011411AIOU,TOU - ........ 

Tritium in Pueblo Canyon 

• nCi/L = 1000 pCi/L. Trilum In Pueblo Canyon &riace and GrOl.l'ldwaler 

• T A-45 discharged 
25 

l - - -- ~~~2 ~ 
20 

.. 
from 1943 to 1964. ~ 

• • • - • TestWell 2A 

~ 15 

. . 
I· , .. . . .. 

• Tritium is now seen at 10 
~ . 

low levels. 
5 

JV\..:.· . ~·· ·· -0 

• Intermediate: 2,000 
1965 1970 1975 1960 1085 1990 1995 2000 

pCi/L in TW-2A. 

• Regional: 360 pCi/L 
TW-1 ; 50 pCi/L in 
supply well 0-1 . 

t; 
- ~~!.\!'!~ -....... 

The WOrld's Gruwt Science Prottcting Amffia IV;."SJ:'. 

Present Tritium in Mortandad Canyon 

• RLWTF tritium has 
been below the EPA 
MCL since 2001. 

• Levels in alluvial 
groundwater are now 
below EPA MCL. 

• Intermediate: 15,000 
pCi/L. 

• Regional: 15 pCi/L. 

MlrtandadCatl)Ol"ITlti..m 

10.000.000~ --=.,~ 
- 1000000 , 1, I -----MCQ..5 

~ 100000 \ ,/ \, - ,./ ,- , - - -DOEOWOCG 

Ii; 10.000 - - - - "' - - ~ ~ -

~ • - - - EPAMCL 
1000 •••••••• --100 •• 

196!1 197!1 1965 1995 200·"·-----

p, 
: Los Alamos IV;."SP.. llATIOll .. lLHOlATOU - ........ 
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Strontium-90 in Upper Los Alamos Canyon 

Stron~lm-90 in Los Alamos Can)'Oll All.Mal Groundwater 

• Sources are 
1000 

Manhattan Project 
DrnkkluWalofDCG 

and reactors. ;l' 100 -L.A0-1 
u a ··-· 

• Strontium-90 levels in ~ 
-·---- EPAMCl 

10 ·········OlltUm 

alluvial groundwater ••••••••••••••••••• ·--- 0.tectionUmil •••• •••• 

have fallen for 30 1 
1965 1970 1975 1980 1;85 1990 1995 2000 

years. 

A 
- ~~~~ 

The: WOtld's Grutnt Sc:iencit Protecting AmffiU N i..'SP. 

Historic Flow Rates for Major TA-16 Water 
Sources (Possible HE Sources) 

Site Flow (Mqal/vr) 

• TA-16-300 5.3 

• TA-16-460 3.9 

• TA-16-340 3.6 

• TA-16-260 2.5 

• WW II Area ?? 

Source: Don Hickmott 11/98 

Year 

1994 

1994 

1994 

1994 

90-s Line Pond 

~ 
• !:9J.~.~~.!P.$?.~ Ni..'SP. -........ 

The World's Gtutnt Science Protecting Ameficii 

Strontium-90 in Mortandad Canyon 

• RLWTF discharges 
began in 1963. 

• Past levels in effluent 
reached 1700 pCi/L. 

• The 2003 level in 
alluvial groundwater 
was 7 .8 times the 
EPA MCL. 

• Downstream values 
are increasing. 

A 
- h~~~~~ 

Slrontium-90 ii M:xtandad Canyon Si.sfaca and Cil'Ol.l'ldw111« 

1000~--...... Et!Wnl canyoo 
•• • • •MCOS 

2 100 - - - - • - ·- • c-·~~ ,'... 
~ 

10 
_. - - - · ooeowoco 

~ t • • •• • _.' • • - - - EPAMCl 

detKloonlimlt 

01 
1965 1975 19115 1995 2005 

- ....... ------------------------The World'l G1Htest Science Protecting Amfftu 

Possible Historic HE Sources at TA-16 

e Possible Historic HE Source 
Well 

"l.lrioru.~ 11011u111nr 
. I 

. - -· ~1.LU-Jl.L.i.11.u..L......1..u 

Source locations from Don Hickmott 11/98 

Ni..'SP. 

~ 
· h~~.~~~ Ni..'SP. -......... 

Thi World's Grutnt Science Protecting Amefi<.11 
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Concentrations of Major TA-16 Contaminants in 
Alluvial Groundwater 

Zone Constituent Concentration 

• Alluvium Ba above NM GW Std 

• Alluvium C104 above EPA HI = 1 

• Alluvium ROX above EPA 1 o-s risk 

• EPA Region VI HI = 1 concentration for CI04 is 3.7 ppb. 

• Risk levels are EPA Region VI excess cancer risk. 

• For ROX, 1 o-5 risk is 6.1 ppb. 

~ 
• b9.!~~ N;."S\ -.. ~ .... 

The wortd's GtHlHt S<IMct Pro1Kting Amrria 

Concentrations of Major TA-16 Contaminants in 
the Regional Aquifer 

Zone Constituent Concentration 

• Region?I ROX above EPA 1 o-e risk 

• Regional TCE above EPA 1 o-s risk 

• Regional PERC above EPA 1 o-e risk 

• Presence in regional aquifer uncertain; levels falling 
rapidly. 

• TCE is at 0.2 times the MCL in R-25. 

• PERC is at 0.2 times the MCL in R-25. 

.t; 
• b9.~f.\I.~~ N;."S\ -....... . 

The World's GrHtHl Science Protecting Amefic.11 

Concentrations of Major TA-16 Contaminants in 
Intermediate Perched Groundwater 

Zone Constituent Concentration 

• Intermediate ROX above EPA 10-5 risk 

• Intermediate TNT above EPA 10·6 risk 

• Intermediate TCE above EPA 10-s risk 

• Intermediate PERC above EPA 10-s risk 

• Intermediate N03-N above NM GW Std. 

• TCE is at 0.5 times the MCL in R-25. 

• PERC is at 0.2 times the MCL in R-25. 

p, 
· b9.!~!~~ -....... -----------------------------The world'' GrHttit Sdente Prottctll'lg AIMfit.I N;."Sll'. 
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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. Curt Frischkorn 
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 

JUL 3 0 2004 

Date: July 28, 2004 
Refer To: RRES-DO: 04-097 

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

Dear Mr. Frischkorn: 

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 2nd quarter (April, May, June) 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 2nd 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 2nd quarter exceeded the NM WQCC Regulation 3103 standards for 
N03-N, F, and TDS. 

An Equal Opportuni ty Employer I Operated by the Uni versity of Cal ifornia for DOE/NNSA 
:Ot?!=l:1q 



Mr. Curt Frischkorn 
RRES-DO: 04-097 

-2- July 28, 2004 

Table 3.0 presents the final monthly composite (FMC) sample results for nitrates (N03-N) and 
perchlorate for the 2nd quarter of 2004. The FMC samples are flow-proportioned composite 
samples prepared from each tank of effluent generated by the RL WTF during the month. An 
internal analytical laboratory located at the TA-50 RL WTF analyzes the samples. 

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

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

BAR:BB/tml 

Cy: M. Leavitt, NMED/SWQB, Santa Fe, NM 
C. Voorhees, NMED/DOE/OB, Santa Fe, NM 
R. Ford-Schmid, NMED/DOE/OB, Santa Fe, NM 
J. Vozella, NNSNLASO, MS A316 
M. Johansen, NNSNLASO, MS A316 
G. Turner, NNSNLASO, MS A316 
S. Gibbs, ADO, MS A104 
T. Stanford, FWO-DO, MS K492 
D. Mclain, FWO-WFM, MS J593 
R. Alexander, FWO-WFM, MS E518 
D. Moss, FWO-WFM, MS E518 
P. Worland, FWO-WFM, MS E518 
K. Hargis, RRES-DO, MS J591 
T. George, RRES-DO, MS J591 
D. Stavert, RRES-EP, MS J591 
C. Nylander, RRES-GP, MS M992 
S. Rae, RRES-WQH, MS K497 
D. Rogers, RRES-WQH, MS K497 
M. Saladen, RRES-WQH, MS K497 
B. Beers, RRES-WQH, MS K497 
RRES-WQH File (04-119), MS K497 
RRES-DO Files, MS J591 
IM-5, MS Al 50 

An Equal Opportun ity 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 
2nd Quarter, 2004 

Table 1.0. Mortandad Canyon Alluvial Monitoring Wells Analytical Results. 

Perchlorate by 

Samoline: Location I Sam le Date LC/MS/MS3 (u 

MC0-3 5/4/2004 4.01 
MC0-4B 5/4/2004 37.0 
MC0-6 5/4/2004 14.2 
MC0-7 5/4/2004 53.7 

NM WQCC 3103 Ground 
Water Standards (mf!IL) I I 
Notes: 
1NS means that there was not sufficient water available for sampling. 
2The NMWQCC Regulation 3103 Ground Water Standard is for NOrN. 

4.031 
36.8 
13.6 
52.4 

I I 

3 LC/MS/MS means perchlorate analysis by Liquid Chromatography/Mass Spectrometry/Mass Spectrometry. 
4 1C means the EPA Method 314, perchlorate analysis 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 

NH3-N 
) 

1.09 0.47 <0.050 260 0.47 
1.94 0.47 <0.050 293 0.92 
1.86 0.41 <0.050 362 1.05 
3.99 0.29 <0.050 333 1.07 

10 2 I I I 1000 I 1.6 

7/27/2004 
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Radioactive Liquid Waste Treatment Facility 
Ground Water Discharge Plan (DP-1132) Quarterly Report 
2nd Quarter, 2004 

Table 2.0. RLWTF Final Weekly Composite (FWC) Effluent Monitoring Results, 2nd Quarter, 2004. 
'. - : _.. .. 

'-; \"" ' l"" . :.· \·.~ :....; - . ! ;r; 
~· l 'c:' ! ... 

. 
' ' ~'. . l~ - ' 

" 
.. , 

Monitoring Period Sample CompositeDate 
. 

March,2004 3/28/2004 

A~ril2 2004 4/5/2004 

4/12/2004 

4/19/2004 

4/26/2004 

May2 2004 51312004 

5/10/2004 

5/17/2004 

5/31/2004 

June2 2004 6/7/2004 

6/14/2004 

6/21/2004 

6/28/2004 

2nd Quarter 2004 Averages (mg/L)3 

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

Notes: 
1Analysis by General Engineering Laboratories, Inc., Charleston, SC 
1The NM WQCC Regulation 3103 Ground Water Standard is for nitrate (NOrN). 
32nd quarter averages include results from March 2004. 

Los Alamos 
National Laboratory 

' 

.:_· .. RLWTF FWC Results (m2/L) 
!-'!" 

f .·- ..... ' ' .. 

' ' N03+N02-N1 
' Fluoride1 

" ·' ... ~ -·" :f. 

4.3 0.08J 

2.75 0.25 

2.85 0.11 

2.00 0.13 

1.91 0.21 

3.30 0.19 

2.50 0.25 

5.40 0.14 

8.5 0.25 

9.85 0.20 

7.75 0.14 

pending pending 

pending pending 

4.65 0.19 

10.0 2 1.6 

" ' 
.:.,, ·~~ .. - • ~. ,;i:;-.. .. -

·~ .;•" 

! r fus1
' 

, . " ' '. . .. ' .. 

82 

175 

96 

87 

98 

134 

221 

192 

189 

184 

152 

pending 
. 

pending 

146 

1000 

7/27/2004 



ISi 
I\) 
1:.11 
l\ll 
IJ) 

Radioactive Liquid Waste Treatment Facility 
Ground Water Discharge Plan (DP-1132) Quarterly Report 
2nd Quarter, 2004 

Table 3.0. RLWTF Final Monthly Composite (FMC) Effluent Monitoring Analytical Results 

Los Alamos 
National Laboratory 

Monitoring 

Period 

April, 2004 

May,2004 

June,2004 

NM WQCC 3103. Ground Water Standards 

Notes: 

All analyses by the Laboratory's TA-50 RLWTF analytical laboratory. 

0.96 +/-0.1 0 +/- 0.001 

4.6 +/-0.5 0 +/- 0.001 

3.7 +/-0.7 0 +/- 0.001 

10.0 NA 
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Distributions -of Nitra_te plus Nitrite,-
Perchlorate, ROX, and Tritium within Perched 

Zones and the Regional Aquifer at 
Los Alamos National Laboratory 

July 13, 2004 

Patrick Longmire, David Rogers, 

Armand Groffman, David Broxton, and Dale Counce 
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Purpose of Presentation 

L o Present recent analytical results for R-wells and 
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o Perform trend analyses for nitrate plus nitrite, 
perchlorate, ROX, and tritium at selected R- wells. 
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Analytical Methods 

o Anions, including nitrate-plus nitrite and perchlorate, were analyzed by ion 
chromatography and/or liquid chromatography-mass spectrometry/mass 
spectrometry. 

a Tritium was analyzed by electrolytic enrichment and direct counting. 

o High explosive compounds were analyzed by liquid chromatography-mass 
spectrometry. 

o Other radionuclides were analyzed by gas proportional counting (Sr-90), 
gamma spectroscopy (Cs-137 and other gamma emitting isotopes), and alpha 
spectrometry (uranium, plutonium, and americium isotopes). 

o Metals were analyzed by inductively coupled plasma optical emission 
spectroscopy (ICPOES) and inductively coupled plasma mass spectrometry 
(ICPMS). 
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Tritium Concentrations at Well R-1,:2 
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-A- Perched Zone (468.0 ft) 

......... v........ Perched Zone (507.0 ft) 

----•--- Regional Aquifer (811.0 ft) 

September 18-19, 2000 March 14-15, 2001 June 13-14, 2001 · September 1,11 2001 July 31-August 1, 2002 

DATE 

Distribution of tritium in well R·12, upper Sandia Canyon 
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Concentrations of Nitrate plus Nitrite, Perchlorate, and Tritium at Well R-15 
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DATE 

Distributions of nitrate plus nitrite (N), perchlorate, and tritium in well R-15, upper Mortandad Canyon. 
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Tritium Concentrations at Well R-22 
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Concentrations of ROX at Well R-25 
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Concentrations of Tritium at Well R~25 
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Conclusions 

o Tritium, mostly derived from the Laboratory, has reached perched zones and 
the regional water table at wells MCOBT-4.4, R-4, R-9i, R-9, R-11, R-12, R-15, 
R-22, R-25, and R~28. Tritium concentrations are less than 300 pCi/L at these 
wells, except for MCOBT-4.4 (15,000 pCi/L). 

o Measurable perchlorate, above a baseline of 0.2 to 0.4 µg/L, has reached 
perched zones and the regional water table at wells MCOBT-4.4, R-5, R-9, 
R-11, R-15, and R-28. Perchlorate concentrations are less than 5 µg/L at these 
wells, except at MCOBT -4.4 (179 µg/L). 

o Nitrate plus nitrite, above a baseline of 0.3 to 0.5 mg/L, has reached perched 
zones and the regional water table at wells MCOBT -4.4, R-4, R-5, R-9, R-11, 
R-15, R-19, and R-28. Nitrate plus nitrite concentrations are less than 8 mg/L 
at these wells, except for MCOBT-4.4 (12.5 mg/L). 
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Christina Kelso 

From: 

Sent: 

To: 

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

Wednesday, August 18, 2004 10:44 AM 

Robert Beers 

Subject: RE: Addresses 

Mr. Beers, 

Page 1 of2 

Thank you for your assistance. Please let me know Mr. Rae's fax number. The New Mexico Environment 
Department Ground Water Quality Bureau will fax over the letter requesting the closure plan for TA-50 in addition 
to mailing this letter. 

Christina Kelso 

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: Wednesday, August 18, 2004 10:28 AM 
To: christina_kelso@nmenv.state.nm.us 
Subject: Addresses 

Ms. Kelso---

Here are the addresses you requested: 

Steven R. Rae 
Group Leader, Water Quality & Hydrology Group 
Risk Reduction & Environmental Stewardship Division 
MS K497 

Dennis G. McLain, 
Facility Manager/Group Leader, Waste Facility Management Group 
Facility & Waste Operations Division 
MS J593 

Bob Beers 
Water Quality & Hydrology Group 
Risk Reduction & Environmental Stewardship Division 
MS K497 

Please let me know if I can be of additional assistance. 

8/18/2004 : Ol?~:=t~ 



Bob 

Bob Beers 
Environmental Surveillance Team 
Water Quality & Hydrology Group 
Los Alamos National Laboratory 
MSK497 
Los Alamos, NM 87545 

email: bbeers@lanl.gov 
office: 505-667-7969 
fax: 505-665-9344 

8/18/2004 
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