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I1.0 Purpose 
 
The purpose of this document is to provide information necessary for the proper operation and 
maintenance of the Leachate Collection and Removal System (LCRS). Specifically, the 
subsequent sections will provide the information relating to the management of leachate, 
maintenance and calibration of liquid level instruments, general equipment maintenance, and 
reporting requirements. 
 
 

I2.0 Facility Description 
 
The LCRS facility is located at the north end of the disposal cell and consists of an 11,500-gallon 
horizontal below-grade pipe storage sump, four pipes from the disposal cell (east and west 
primary and east and west secondary) to convey the leachate to the sump, liquid level monitoring 
instruments, and other related equipment. An 8-foot chain link and barbed wire fence surrounds 
the sump area. An approximately 1,200-square-foot building houses supplies, instrumentation 
and a water treatment system. This building is the LCRS Support Building and is located 
adjacent to the sump on the north side.  
 
The sump has a secondary containment system that provides an additional barrier to the 
environment and a means to collect leakage and infiltration. The containment is known as the 
“burrito” and consists of a high density polyethylene (HDPE) liner system that totally encloses 
the primary and secondary leachate collection systems as well as the sump. 
 
A 4-inch-diameter HDPE pipeline connects the LCRS Support Building to the Missouri River 
(NPDES outfall 007). This pipeline was extended to support the LCRS treatment system before 
approval was obtained to haul leachate to the Metropolitan St. Louis Sewer District (MSD), and 
is available for use if the treatment system contingency plan is implemented or if the NPDES 
permit is modified.  
 
A drawing of the LCRS system is included as Attachment 1. 
 
 

I3.0 Leachate Management 
 
I3.1 Leachate Flow and Level Monitoring 
 
The LCRS has been equipped to measure the volume of the primary and secondary leachate 
generated from the disposal cell. The east and west secondary leachate is monitored separately 
and the data are displayed (CTR [Counter] 401 and CTR 403) and recorded automatically at the 
instrumentation cabinet located in the LCRS Support Building. All three volumes (primary, east 
secondary, west secondary) are uploaded to the System Operation and Analysis at Remote Site 
(SOARS) database. The SOARS uploads LCRS data remotely and then allows operators to 
access data via the internet to retrieve and analyze the transferred data. At Weldon Spring the 
primary leachate level and east and west secondary counter data are recorded and transferred by 
modem to the SOARS. SOARS then estimates the primary leachate volume which is reviewed 
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for any potential anomolies or problems with the system. The SOARS data is used to calculate 
monthly totals to determine the overall performance of the LCRS. 
 
A resistance-type probe (LS-1) installed in the sump monitors the total leachate volume. This 
information is digitally displayed at the instrumentation cabinet (LI-1) in the LCRS Support 
Building and uploaded to SOARS as described above. The primary leachate volume is calculated 
by taking the measured volume in the sump minus the volume of secondary leachate that has 
accumulated, and the burrito and purge water that has been added to the sump. The primary 
leachate flow rate is calculated by taking the primary leachate volume (calculated above) divided 
by the number of days of accumulation. A dedicated resistance-type probe (LSH-3) is installed to 
alarm when a high level is reached in the sump. The leachate flow rate was approximately 
142 gallons per day in January 2006 and continued a slow downward trend to approximately 
114 gallons per day in December 2007. 
 
The sump has a secondary containment system (burrito) capable of collecting any leachate or 
infiltration generated outside of the normal primary and secondary collection systems. The 
burrito water level is manually measured and pumped to the sump. The level probe that was 
previously installed has been removed to allow access to the burrito water. The burrito water is 
periodically pumped, and the volume is measured and composited with the leachate in the sump. 
The flow rate in December 2007 was approximately 6.7 gallons per day. Flow to the secondary 
containment system (burrito) has shown some cyclic tendencies but little correlation to the flow 
rates of the primary and secondary leachate. Certain flow mechanisms are intentionally created 
inside the disposal cell to comply with regulatory requirements (for example: overflow when 
leachate head exceeds one foot over the primary liner or long-term clogging of the transport 
pipes). 
 
The procedure for transferring and measuring the burrito water volume is presented in 
Attachment 5. 
 
I3.2 Leachate Hauling 
 
The Weldon Spring Site (WSS) was granted approval to haul the leachate to the Metropolitan 
St. Louis Sewer District (MSD) Bissell Point Plant and was later granted approval to haul 
monitoring well purge water with the leachate (see MSD letters in Attachment 2). Purge water is 
water that is generated during the sampling of monitoring wells. MSD imposed a revised 
uranium acceptance criteria in a letter dated April 15, 2004, which required the uranium level to 
meet the drinking water standard of 30 μg/L (Attachment 2). Pretreatment of leachate has been 
periodically necessary to reduce the uranium concentration to a level below the 30 μg/L standard. 
MSD granted a 5-year extension in a letter dated December 14, 2006, which references the 
previous agreement letters (Attachment 2). 
 
WSS hauls leachate approximately every 4 to 5 months through a contract hauler. As the daily 
flow rate decreases in the LCRS, the hauling frequency will also decrease. The frequency of 
hauling must be such that leachate is not allowed to accumulate to a point that causes damage or 
inundates the LCRS instrumentation. The leachate flow rate is predictable and steady. The 
contract hauler is responsible for hookup and pumping, hauling, and manifesting the leachate. 
The hauler typically uses a 3,000-gallon tank truck with an integral vacuum pump to extract and 
haul the leachate. WSS personnel are responsible for scheduling the haul, performing 
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pretreatment if necessary, providing access to the LCRS, sampling leachate, recording the 
volume of leachate hauled, and general oversight of the activity. 
 
The procedure for hauling leachate is presented in Attachment 5. 
 
I3.3 Metropolitan Sewer District Agreement and Requirements 
 
The WSS has monitoring and reporting obligations to the MSD that are conditions of the 
approval for hauling leachate. These obligations include sampling the leachate hauled to MSD 
and a 25,000 gallon per month maximum limit. The specific requirements are presented in the 
letters included in Attachment 2. Reports that present volume and chemical data must be 
submitted to MSD for review by the 28th day of the month following a haul event. The current 
authorization to haul leachate is valid through December 21, 2011. To continue past that date, a 
new agreement must be drafted by DOE and approved by MSD. 
 
 

I4.0 Leachate Characteristics and Trends 
 
I4.1 Characteristics 
 
The leachate meets all permitted discharge limits and goals. Manganese concentration was an 
initial concern but has decreased to below the NPDES permitted limit of 0.5 mg/L. Uranium 
concentrations averaged 19.9 pCi/L during 2006 and 16.4 pCi/L for 2007 through September. 
These levels are below the goal of 30 pCi/L monthly average and 100 pCi/L daily maximum 
limits for discharge to the Missouri River. Concentrations of all other constituents, including 
radionuclides, are within permit limits. The untreated leachate characterization data for 2002 
through June 2007 are presented in Attachment 3. 
 
I4.2 Trends 
 
The leachate flow rate has been decreasing and is predicted to continue decreasing until the flow 
rate is essentially zero. This trend is consistent with the disposal cell design in that the cell 
cap/cover was designed to eliminate infiltration and subsequent leachate generation. Leachate 
will continue to be hauled and the flow monitored until leachate flow ceases, or circumstances 
change. 
 
Manganese concentration has continued to decrease and is below the permit discharge limit. The 
manganese concentration average has decreased from 1.1 mg/L in 2004 to 0.45 mg/L in 2006. 
Average uranium concentration was 19.9 pCi/L in 2006 and decreased to an average of 
16.4 pCi/L for 2007. Since September 2004 the leachate hauled to MSD has been pretreated and 
the uranium concentration in the pretreated leachate was between 0.88 and 2.4 pCi/L during 
2006 and through September of 2007. 
 
I4.3 LCRS Sump Methane Monitoring System 
 
The methane monitoring system has been removed. It was determined that the system no longer 
provided a useful function. Methane monitoring has indicated that the passive vent system for 
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methane removal continues to function properly. Administrative procedures for confined space 
entry into the sump are in place to govern access and maintenance for the sump. See the Health 
and Safety Manual (LMS/POL/S04321) for the most current version of the confined space 
procedure. Confined space training will also be required of all participants. Monitoring will be 
conducted and the blower will remain in place to provide ventilation when confined space entry 
is required.  
 
 

I5.0 Discharge to the Missouri River 
 
In the event that the leachate would no longer be accepted by MSD or other acceptable 
alternatives are available, the treated leachate could be discharged to the Missouri River via 
NPDES outfall 007. The procedure for discharging through the pipeline to outfall 007 is 
presented in Attachment 5. 
 
 

I6.0 Facility Maintenance 
 
LCRS monitoring instrumentation should be checked no less than once per year.  
 
I6.1 LS-1/LT-1/LI-1 
 
I6.1.1 Calibration of LT-1 
 
LT-1 is in the blue explosion-proof junction box located inside the LCRS cabinet (approximately 
3 feet off the bottom of the cabinet, on the left side of the cabinet). LT-1 receives information 
from LS-1 (level sensor 1) via communication cable. LT-1 translates the LS-1 signal to a level 
indicator that can be read on LT-1. 
 
LT-1 also communicates the sump water level to the digital display (LI-1) red LED indicator on 
the outside of the LCRS cabinet and to chart recorder CR1. LT-1 accomplishes this by driving a 
4 to 20 milliamp loop, in series, through the LED indicator and through chart recorder CR1.  
 
LS-1/LT-1/LI-1 is used to monitor and record the leachate level in the sump. This instrument 
should be calibrated or checked once a year. The procedure for calibrating LS-1/LT-1/LI-1 is 
presented in Attachment 5. 
 
I6.2 LS-2/LT-2/LI-2 
 
The burrito water level probe has been removed. See discussion in Section I3.1. 
 
 

I7.0 Methane Detection System 
 
The methane detection system has been removed. See discussion in Section I4.3. 
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I8.0 Routine Inspections and Rounds 
 
I8.1 LCRS Inspection 
 
The LCRS inspection should be conducted at least monthly and currently is being conducted 
biweekly during burrito water removal. This inspection is intended to check the status of the 
equipment specifically related to the sump and level monitoring equipment and verify that all 
equipment associated with the LCRS is working properly. This includes noting level instrument 
display readouts. The LCRS inspection round sheet is presented in Attachment 5. 
 
I8.2 Equipment Maintenance 
 
Equipment corrective and preventive maintenance should be performed as needed in accordance 
with the manufacturers’ recommendations. The equipment manuals are located in the LCRS 
Support Building and in the main Administrative Building. 
 
 

I9.0 Notifications and Reporting 
 
I9.1 Metropolitan St. Louis Sewer District Reports 
 
The reporting requirements for leachate hauled to MSD are described in Attachment 2. In 
general, WSS is required to present analytical data, volume hauled information, and radioactive 
content data for the leachate hauled during the reporting period. WSS is also required to track the 
sources and the total volume of purge water sent with any shipment of leachate to MSD.  
 
I9.2 NPDES Reporting 
 
A revised NPDES permit was issued on March 5, 2004 (Attachment 4). This permit expired on 
July 13, 2005, but continues to be statused as active since the DOE applied for permit renewal 
with the state of Missouri 6 months prior to the expiration date. A renewed permit is scheduled to 
be issued during early 2008. The reporting provisions for the new permit will be implemented as 
soon as it becomes final.  
 
I9.3 Emergency Points of Contact 
 
The current contractor staff located at the Weldon Spring will be responsible for providing the 
local, state or federal notifications in the event of an emergency in accordance with the LTS&M 
Plan. 
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Attachment 1 
 

LCRS Drawing 
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Attachment 2 
 

MSD Letters 
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Initial MSD Approval Letter 
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Purge Water Approval Letter from MSD 
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Monthly Volume Increase Approval Letter  
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Extension Approval from Metropolitan St. Louis Sewer District 
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Attachment 3 
 

Leachate Characterization Data 
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Leachate Characterization Data  

 

Leachate Sump Data (DC10) from January 2002 to December 2004 

PARAMETER Units MINIMUM MAXIMUM AVERAGE 
NUMBER OF 

SAMPLES 

ANIONS           

CHLORIDE mg/L 31.10 38.80 33.80 6 

FLUORIDE mg/L 0.24 0.28 0.27 6 

NITRATE-N mg/L ND (0.05) 3.80 0.68 6 

SULFATE mg/L 49.70 80.10 67.93 6 

METALS           

ALUMINUM μg/L ND (16.5) 65.40 31.28 14 

ANTIMONY μg/L ND (1.6) ND (16.0) NC 14 

ARSENIC μg/L ND (1.2) 9.90 4.66 14 

BARIUM μg/L 509.00 1090.00 806.50 14 

BERYLLIUM μg/L ND (0.19) 1.40 0.58 14 

CADMIUM μg/L ND (0.31) ND (2.0) NC 14 

CALCIUM μg/L 144000.00 188000.00 165142.86 14 

CHROMIUM μg/L ND (0.73) ND (3.8) NC 14 

COBALT μg/L 8.10 23.50 14.19 14 

COPPER μg/L ND (1.4) 7.70 5.96 14 

IRON μg/L 4540.00 27900.00 15160.00 14 

LEAD μg/L ND (0.93) ND (2.1) NC 14 

LITHIUM μg/L ND (6.4) 23.90 10.87 14 

MAGNESIUM μg/L 51000.00 57800.00 55185.71 14 

MANGANESE μg/L 2360.00 6290.00 3904.29 14 

MERCURY μg/L ND (0.01) 0.46 0.12 14 

MOLYBDENUM μg/L ND (4.9) 7.40 6.55 14 

NICKEL μg/L ND (6.9) 12.00 10.81 14 

POTASSIUM μg/L 3230.00 6960.00 5405.71 14 

SELENIUM μg/L ND (1.2) ND (2.4) NC 14 

SILVER μg/L ND (0.8) ND (7.0) NC 14 

SODIUM μg/L 62200.00 77100.00 70092.86 14 

STRONTIUM μg/L 599.00 719.00 653.79 14 

THALLIUM μg/L ND (2.2) 4.90 3.03 14 

VANADIUM μg/L ND (0.88) 2.30 1.96 14 

ZINC μg/L 3.50 27.70 13.96 14 

MISCELLANEOUS           

ALKALINITY mg/L 604.00 682.00 640.80 5 

BIOCHEMICAL OXYGEN DEMAND mg/L ND (5.0) 10.00 6.00 5 

CHEMICAL OXYGEN DEMAND mg/L 15.00 36.00 27.43 14 

CYANIDE, AMENABLE mg/L ND (5.0) ND (5.0) NC 5 

CYANIDE, TOTAL mg/L ND (5.0) 6.10 5.22 5 

PHOSPHORUS, TOTAL mg/L ND (0.03) 0.17 0.07 5 

TOTAL DISSOLVED SOLIDS mg/L 784.00 883.00 820.17 6 

TOTAL ORGANIC CARBON mg/L 8.40 11.20 9.60 6 

TOTAL SUSPENDED SOLIDS mg/L 12.00 68.00 37.64 14 

NITROAROMATICS           

1,3,5-TRINITROBENZENE μg/L ND (0.03) ND (0.06) NC 6 

1,3-DINITROBENZENE μg/L ND (0.05) ND (0.18) NC 6 

2,4,6-TRINITROTOLUENE μg/L ND (0.03) ND (0.08) NC 6 

2,4-DINITROTOLUENE μg/L ND (0.04) ND (0.08) NC 6 
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Leachate Sump Data (DC10) from January 2002 to December 2004 

PARAMETER Units MINIMUM MAXIMUM AVERAGE 
NUMBER OF 

SAMPLES 

2,6-DINITROTOLUENE μg/L ND (0.06) ND (0.12) NC 6 

NITROBENZENE μg/L ND (0.03) ND (0.08) NC 6 

RADIOCHEMICAL           

GROSS ALPHA pCi/L 16.80 66.70 43.98 14 

GROSS BETA pCi/L 13.20 30.80 19.80 6 

RADIUM-226 pCi/L ND (0.07) 0.51 0.32 14 

RADIUM-228 pCi/L ND (0.01) 1.81 0.65 14 

THORIUM-228 pCi/L ND (0.01) 0.43 0.15 14 

THORIUM-230 pCi/L ND (0.07) 0.78 0.32 14 

THORIUM-232 pCi/L ND (0.01) 0.38 0.14 14 

URANIUM, TOTAL pCi/L 16.00 57.30 37.88 14 

AMERICIUM-241 pCi/L ND (0.015) 0.749 0.28 13 

NEPTUNIUM-237 pCi/L ND (0.035) 1.010 0.34 13 

PLUTONIUM-238 pCi/L ND (0.007) 0.445 0.15 13 

PLUTONIUM-239-240 pCi/L ND (0.024) 0.975 0.18 13 

TECHNETIUM-99 pCi/L ND (0.122) 2.230 0.98 13 

SEMI-VOLATILES           

1,2,4-TRICHLOROBENZENE μg/L ND (10.0) ND (20.0) NC 6 

1,2-DICHLOROBENZENE μg/L ND (5.0) ND (20.0) NC 5 

1,2-DIPHENYLHYDRAZINE μg/L ND (10.0) ND (10.0) NC 5 

1,3-DICHLOROBENZENE μg/L ND (5.0) ND (20.0) NC 5 

1,4-DICHLOROBENZENE μg/L ND (5.0) ND (20.0) NC 5 

2,4,6-TRICHLOROPHENOL μg/L ND (10.0) ND (20.0) NC 6 

2,4-DICHLOROPHENOL μg/L ND (10.0) ND (20.0) NC 6 

2,4-DIMETHYLPHENOL μg/L ND (10.0) ND (20.0) NC 6 

2,4-DINITROPHENOL μg/L ND (50.0) ND (100) NC 6 

2,4-DINITROTOLUENE μg/L ND (10.0) ND (20.0) NC 6 

2,6-DINITROTOLUENE μg/L ND (10.0) ND (20.0) NC 6 

2-CHLORONAPHTHALENE μg/L ND (10.0) ND (20.0) NC 5 

2-CHLOROPHENOL μg/L ND (10.0) ND (20.0) NC 6 

2-NITROPHENOL μg/L ND (10.0) ND (20.0) NC 6 

3,3'-DICHLOROBENZIDINE μg/L ND (50.0) ND (100) NC 6 

4,6-DINITRO-2-METHYLPHENOL μg/L ND (50.0) ND (100) NC 6 

4-BROMOPHENYL PHENYL ETHER μg/L ND (10.0) ND (20.0) NC 6 

4-CHLORO-3-METHYL PHENOL μg/L ND (10.0) ND (20.0) NC 6 

4-CHLOROPHENYL PHENYL ETHER μg/L ND (10.0) ND (20.0) NC 6 

4-NITROPHENOL μg/L ND (50.0) ND (100) NC 6 

ACENAPHTHENE μg/L ND (5.0) ND (20.0) NC 6 

ACENAPHTHYLENE μg/L ND (5.0) ND (20.0) NC 6 

ANTHRACENE μg/L ND (5.0) ND (20.0) NC 6 

BENZIDINE μg/L ND (100) ND (200) NC 5 

BENZO(A)ANTHRACENE μg/L ND (5.0) ND (20.0) NC 6 

BENZO(A)PYRENE μg/L ND (5.0) ND (20.0) NC 6 

BENZO(B)FLUORANTHENE μg/L ND (5.0) ND (20.0) NC 6 

BENZO(G,H,I)PERYLENE μg/L ND (5.0) ND (20.0) NC 6 

BENZO(K)FLUORANTHENE μg/L ND (5.0) ND (20.0) NC 6 

BIS(2-CHLOROETHOXY)METHANE μg/L ND (10.0) ND (20.0) NC 6 

BIS(2-CHLOROETHYL)ETHER μg/L ND (10.0) ND (20.0) NC 6 

BIS(2-CHLOROISOPROPYL)ETHER μg/L ND (10.0) ND (20.0) NC 5 

BIS(2-ETHYLHEXYL)PHTHALATE μg/L ND (10.0) ND (20.0) NC 6 
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Leachate Sump Data (DC10) from January 2002 to December 2004 

PARAMETER Units MINIMUM MAXIMUM AVERAGE 
NUMBER OF 

SAMPLES 

BUTYLBENZYLPHTHALATE μg/L ND (10.0) ND (20.0) NC 6 

CHRYSENE μg/L ND (5.0) ND (20.0) NC 6 

DIBENZO(A,H)ANTHRACENE μg/L ND (5.0) ND (20.0) NC 6 

DIETHYLPHTHALATE μg/L ND (10.0) ND (20.0) NC 6 

DIMETHYLPHTHALATE μg/L ND (10.0) ND (20.0) NC 6 

DI-N-BUTYL PHTHALATE μg/L ND (10.0) ND (20.0) NC 6 

DI-N-OCTYL PHTHALATE μg/L ND (10.0) ND (20.0) NC 6 

FLUORANTHENE μg/L ND (5.0) ND (20.0) NC 6 

FLUORENE μg/L ND (5.0) ND (20.0) NC 6 

HEXACHLOROBENZENE μg/L ND (10.0) ND (20.0) NC 6 

HEXACHLOROBUTADIENE μg/L ND (10.0) ND (20.0) NC 6 

HEXACHLOROCYCLOPENTADIENE μg/L ND (50.0) ND (100) NC 6 

HEXACHLOROETHANE μg/L ND (10.0) ND (20.0) NC 6 

INDENO(1,2,3-CD)PYRENE μg/L ND (5.0) ND (20.0) NC 6 

ISOPHORONE μg/L ND (10.0) ND (20.0) NC 6 

NAPHTHALENE μg/L ND (5.0) ND (20.0) NC 6 

NITROBENZENE μg/L ND (10.0) ND (20.0) NC 6 

N-NITROSODIMETHYLAMINE μg/L ND (10.0) ND (20.0) NC 5 

N-NITROSO-DI-N-PROPYLAMINE μg/L ND (10.0) ND (20.0) NC 6 

N-NITROSODIPHENYLAMINE μg/L ND (10.0) ND (20.0) NC 6 

PENTACHLOROPHENOL μg/L ND (50.0) ND (100) NC 6 

PHENANTHRENE μg/L ND (5.0) ND (20.0) NC 6 

PHENOL μg/L ND (10.0) ND (20.0) NC 6 

PYRENE μg/L ND (5.0) ND (20.0) NC 6 

VOLATILES           

1,1,1-TRICHLOROETHANE μg/L ND (5.0) ND (5.0) NC 14 

1,1,2,2-TETRACHLOROETHANE μg/L ND (5.0) ND (5.0) NC 14 

1,1,2-TRICHLOROETHANE μg/L ND (5.0) ND (5.0) NC 14 

1,1-DICHLOROETHANE μg/L ND (5.0) ND (5.0) NC 14 

1,1-DICHLOROETHENE μg/L ND (5.0) ND (5.0) NC 14 

1,2-DICHLOROBENZENE μg/L ND (5.0) ND (5.0) NC 5 

1,2-DICHLOROETHANE μg/L ND (5.0) ND (5.0) NC 14 

1,2-DICHLOROETHENE (TOTAL) μg/L ND (5.0) ND (5.0) NC 14 

1,2-DICHLOROPROPANE μg/L ND (5.0) ND (5.0) NC 14 

1,3-DICHLOROBENZENE μg/L ND (5.0) ND (5.0) NC 5 

1,4-DICHLOROBENZENE μg/L ND (5.0) ND (5.0) NC 5 

2-CHLOROETHYL VINYL ETHER μg/L ND (50.0) ND (50.0) NC 14 

ACROLEIN μg/L ND (100) ND (100) NC 14 

ACRYLONITRILE μg/L ND (5.0) ND (5.0) NC 14 

BENZENE μg/L ND (5.0) ND (5.0) NC 14 

BROMODICHLOROMETHANE μg/L ND (5.0) ND (5.0) NC 14 

BROMOFORM μg/L ND (5.0) ND (5.0) NC 14 

BROMOMETHANE μg/L ND (10.0) ND (10.0) NC 14 

CARBON TETRACHLORIDE μg/L ND (5.0) ND (5.0) NC 14 

CHLOROBENZENE μg/L ND (5.0) ND (5.0) NC 14 

CHLOROETHANE μg/L ND (10.0) ND (10.0) NC 14 

CHLOROFORM μg/L ND (5.0) ND (5.0) NC 14 

CHLOROMETHANE μg/L 0.67 ND (10.0) NC 14 

CIS-1,3-DICHLOROPROPENE μg/L ND (5.0) ND (5.0) NC 14 

DIBROMOCHLOROMETHANE μg/L ND (5.0) ND (5.0) NC 14 
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Leachate Sump Data (DC10) from January 2002 to December 2004 

PARAMETER Units MINIMUM MAXIMUM AVERAGE 
NUMBER OF 

SAMPLES 

ETHYL BENZENE μg/L ND (5.0) ND (5.0) NC 14 

METHYLENE CHLORIDE μg/L 1.30 6.90 3.76 14 

TETRACHLOROETHENE μg/L ND (5.0) ND (5.0) NC 14 

TOLUENE μg/L 0.66 ND (5.0) NC 14 

TRANS-1,2-DICHLOROETHENE μg/L ND (5.0) ND (5.0) NC 6 

TRANS-1,3-DICHLOROPROPENE μg/L ND (5.0) ND (5.0) NC 14 

TRICHLOROETHENE μg/L ND (5.0) ND (5.0) NC 14 

TRICHLOROFLUOROMETHANE μg/L ND (10.0) ND (10.0) NC 14 

VINYL CHLORIDE μg/L ND (10.0) ND (10.0) NC 14 

XYLENES, TOTAL μg/L ND (5.0) ND (5.0) NC 14 

PESTICIDE/PCBS           

4,4'-DDD μg/L ND (0.05) 0.210 0.08 5 

4,4'-DDE μg/L ND (0.05) 0.068 0.05 5 

4,4'-DDT μg/L ND (0.025) ND (0.05) NC 5 

ALDRIN μg/L ND (0.025) ND (0.05) NC 5 

ALPHA-BHC μg/L ND (0.025) ND (0.05) NC 5 

ALPHA-CHLORDANE μg/L ND (0.025) ND (0.05) NC 5 

AROCLOR-1016 μg/L ND (0.5) ND (1.0) NC 6 

AROCLOR-1221 μg/L ND (0.5) ND (1.0) NC 6 

AROCLOR-1232 μg/L ND (0.5) ND (1.0) NC 6 

AROCLOR-1242 μg/L ND (0.5) ND (1.0) NC 6 

AROCLOR-1248 μg/L ND (0.5) ND (1.0) NC 6 

AROCLOR-1254 μg/L ND (0.5) ND (1.0) NC 6 

AROCLOR-1260 μg/L ND (0.5) ND (1.0) NC 6 

BETA-BHC μg/L 0.10 0.150 0.08 5 

DELTA-BHC μg/L 0.035 0.061 0.05 5 

DIELDRIN μg/L ND (0.025) ND (0.05) NC 5 

ENDOSULFAN I μg/L ND (0.025) ND (0.05) NC 5 

ENDOSULFAN II μg/L ND (0.025) ND (0.05) NC 5 

ENDOSULFAN SULFATE μg/L ND (0.025) ND (0.05) NC 5 

ENDRIN μg/L 0.15 0.210 0.10 5 

ENDRIN ALDEHYDE μg/L ND (0.025) ND (0.05) NC 5 

GAMMA-BHC (LINDANE) μg/L ND (0.025) 0.062 0.05 5 

GAMMA-CHLORDANE μg/L ND (0.025) ND (0.05) NC 5 

HEPTACHLOR μg/L 0.10 0.310 0.19 5 

HEPTACHLOR EPOXIDE μg/L ND (0.05) 0.110 0.06 5 

TOXAPHENE μg/L ND (0.5) ND (2.0) NC 5 

      

NOTES:      

ND (Value) = Not Detected, Detection Limit given in parentheses 
NC = Not Calculated. The average is calculated using all values. Where a ND value exists for both the minimum and maximum, an 
average could not be calculated 
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Untreated Leachate Sump Data (DC10) June 2005 to June 2007 
 

Concentrations 
Parameter 

June 2005 December 2005 June 2006 December 2006 June 2007 

Chloride (mg/L) 35.9 35.1 37.0 34.6 35.6 

Fluoride (mg/L) 0.25 0.23 0.28 0.22 0.26 

Nitrate-N (mg/L) 0.0027 0.408 1.38 1.52 1.33 

Sulfate (mg/L) 33.3 32.8 48.7 42.7 37.5 

Arsenic (mg/L) 0.0045 0.0027 0.0037 0.0024 0.0048 

Barium (mg/L) 1.020 .743 0.799 0.768 0.781 

Chromium (mg/L) ND ND ND ND ND 

Cobalt (mg/L) 0.0051 0.0023 ND ND ND 

Iron (mg/L) 4.20 1.67 1.200 3.010 4.130 

Lead (mg/L) ND ND ND ND ND 

Manganese (mg/L) 0.949 0.433 0.514 0.369 0.389 

Nickel (mg/L) 0.0084 0.0073 ND ND 0.0064 

Selenium (mg/L) ND 0.0027 ND ND ND 

Thallium (mg/L) ND 0.0013 0.0028 ND ND 

COD (mg/L) 31.0 38.0 37.0 27.0 69.0 

TDS (mg/L) 749 633 683 619 725 

TOC (mg/L) 10.37 12.3 ND ND 12.0 

1,3,5-TNB (μg/L) ND ND ND ND ND 

1,3-DNB (μg/L) ND ND ND ND ND 

2,4,6-TNT (μg/L) ND ND ND ND ND 

2,4-DNT (μg/L) ND ND ND ND ND 

2,6-DNT (μg/L) ND ND ND ND ND 

Nitrobenzene (μg/L) ND ND ND ND ND 

Radium-226 (pCi/L) 0.36 0.37 0.79 ND 0.56 

Radium-228 (pCi/L) 0.74 ND 0.74 ND 0.79 

Thorium-228 (pCi/L) ND ND ND ND ND 

Thorium-230 (pCi/L) 0.43 0.19 0.25 0.46 ND 

Thorium-232 (pCi/L) ND ND ND ND ND 

Uranium (pCi/L) 15.8 24.2 20.2 24.7 17.1 

PCBs/PAHs (μg/L) ND ND ND ND ND 

ND Nondetect. 
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Attachment 4 
 

NPDES Permit 



 

 

 

This page intentionally left blank 



 

 
U.S. Department of Energy Weldon Spring Site LTS&M Plan 
December 2008 Doc. No. S00790-1.0 
 Page I−35 

 
NPDES Permit No. MO-0107701 

Weldon Spring Site Chemical Plant Area 
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Attachment 5 
 

Procedures 
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SECONDARY CONTAINMENT (BURRITO) WATER TRANSFER AND 

MEASUREMENT PROCEDURE 
 

STEP ACTION 

1 Place a 55 gallon barrel adjacent to the sump cover, measure the static water 
level and record data on the LCRS Roundsheet. 

2 Connect the inlet tubes from a dual head peristaltic pump to the burrito dip 
tubes. 

3 Place the peristaltic outlet tubes into the barrel. 
 

 NOTE: Secure hoses to barrel to prevent them from falling out. 

4 Pump the burrito until the drum is full, measure the water in the barrel and 
record the reading on the LCRS round sheet. 

5 Place a submersible pump in the barrel and pump the burrito water to the 
sump. 

6 Remove the sump pump. 

7 Repeat steps 3 through 6 until the pump no longer is pumping water. 

8 Remove and store equipment. 

9 Total and record the volumes and complete the LCRS Round Sheet 
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LEACHATE TREATMENT AND HAULING PROCEDURE 

 
Background: Water in the sump must be removed on a schedule that will prevent the water from 
submerging sensitive equipment or overflowing the sump. The water will be vacuumed from the 
sump or inside storage tanks using a vacuum truck and hauled to Metropolitan St. Louis Sewer 
District (MSD) Bissell Point Facility. The hauling is performed by a specialty subcontractor. 
Currently, the leachate in the sump is hauled to MSD approximately once every 4 or 5 months. 
However, the daily accumulation is expected to continually decrease over time, decreasing the 
frequency of hauling to MSD.  

 

CAUTION 
The maximum level of water in the LCRS is 47 inches. If the level exceeds 
53 inches, electrical equipment will be submerged and may be damaged. 

 
 NOTE: The maximum amount of water that can be hauled to MSD 

monthly is 25,000 gallons. This limit has been set by MSD. 
 

 The following steps shall be followed to treat and transfer LCRS water to the 
MSD Bissell Point Facility. 

  
LEACHATE TREATMENT PROCEDURE 

 

STEP ACTION 

1 Obtain a compressor from a rental company. 

2 

Connect the hoses from the sump to the diaphragm pump, from the pump to the filter inlet, 
from the filter outlet to the ion exchange inlet and from the ion exchange outlet to the effluent 
tank inlet. 

Caution: Ensure fittings are locked and pinned to prevent leaks. 

3 
Open all the valves on the system with the Ion Exchange Column outlet valve slightly 
opened. 

4 Record the initial flowmeter reading on the LCRS round sheet. 

5 Record the east and west secondary and primary sump level readings from the panel onto 
the LCRS round sheet. 

6 Measure the burrito and sump static water level and record it on the LCRS Round Sheet. 

7 
Connect the air hose to the compressor and diaphragm pump. 

Caution: Ensure that the connections are pinned to prevent accidental disconnection. 

8 Check that the air supply valves on the pump and the compressor are closed  

9 Start the compressor according to the instructions for the compressor. 

10 Open the air supply valve on the compressor fully. 

11 
Open the air supply valve on the pump slightly and adjust the air valve (on the pump) and the 
outlet valve of the Ion Exchange Column to allow approximately 25 gpm flow with the water 
pressure fluctuating between 10-30 psi on the filter vessel gages. 
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STEP ACTION 

12 
Bleed air from the top valves of the filters and the Ion Exchange Column at the start of 
pumping and periodically afterwards  

13 Monitor the filling of the main tank to avoid overflow  

14 
During treatment collect samples required by MSD or this plan in accordance with approved 
LTS&M Plan sampling procedure. 

15 
Pump and treat only until the sump water level reaches 16.0 inches (Below this level may 
introduce air into the system.) 

16 
When the main tank is full, turn the air compressor off and close the valve to the large 
effluent tank inlet, and the Ion Exchange outlet valve  

17 

Disconnect the Ion Exchange outlet hose from the effluent tank and place it securely in the 
smaller effluent tank  

Caution: Disconnect slowly to avoid excess splashing. 

18 Open the outlet valve from the Ion Exchange Column and resume treatment as above until 
the smaller effluent tank is filled or the minimum sump level is reached  

19 Stop treatment by closing butterfly valve to the sump  

20 Loosen the camlock fitting at the sump connection outside the building and pump water out 
of the sump line, pump, and filter vessels  

21 Shut the compressor down  

22 Close all water valves  

23 Record the final flow meter reading on the LCRS Round Sheet 

24 Remove the airline and store it in the LCRS building 

25 Disconnect the hoses while minimizing water release 

26 Store the hoses in the LCRS building 

27 Cap or plug open fitting ends 

28 Drain the pump and store it in the LCRS building 

29 Complete the LCRS round sheet 

30 Return the compressor to the rental company after refueling it 
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HAULING WHILE TREATING LEACHATE PROCEDURE 
 

NOTE: If, in the future, MSD will accept leachate without pretreatment the following 
procedure will be followed. 
 

STEP ACTION 

1 Hauling takes place when the tanks are full and leachate is again being treated. The 
first truckload is hauled from the large tank before treatment starts to allow room for 
treated leachate. 

2 Mark the water level on the sight tube of the large tank before removal begins. 

3 The vacuum truck operator will attach the vacuum line to the large effluent tank and to 
the truck, open the outlet valve from the large tank and begin removal. 

4 When the truck is full mark the water level on the sight tube. 

5 If water removal takes place during treatment account for water added during 
treatment and record the load volume in the LCRS Round Sheet. 

6 When removal is complete, the driver will close the outlet valve from the large effluent 
tank and (typically) leave the vacuum hose in place for subsequent loads. 

Note: Place hose to prevent escape of water. 

7 When the last load is removed from the large effluent tank the driver will close the 
outlet valve from the tank and remove the hose allowing the vacuum to remove water 
from the hose. 

8 The driver will then use additional hose to reach the smaller tank and vacuum it dry. 

Caution: Make sure hose is held in place to prevent it from falling out of the 
tank. 

9 The driver will complete the manifest for each load and sign it. 

10 An operator will sign manifest and keep the generator copy. 

11 Normally about 6 loads are required for each treatment session (tanks and treated 
water). If the 6th load is less than 1500 gallons, hold water for next event.  
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HAULING DIRECTLY FROM THE SUMP PROCEDURE 
 

STEP ACTION 

1 Record the flow meter reading on the LCRS Round Sheet 

2 Record the sump water level from the control cabinet on the LCRS Round Sheet 

3 
Record east and west secondary leachate collection system counts on the LCRS 
Round Sheet 

4 

The truck driver will connect the vacuum truck suction line to the 3 inch camlock fitting 
on the south side of the LCRS Building 

Caution: Ensure fittings are locked and pinned to prevent leaks. 

5 The vacuum truck driver will begin pulling a vacuum on the sump dip tube 

6 Slowly open the sump valve 

7 Monitor the flow at the flow meter 

8 Request that the driver load the truck to near capacity 

9 Ensure that a sample is collected for required MSD parameters if necessary 

10 As the vacuum truck nears its capacity, slowly close the sump valve 

11 The truck driver will close the inlet valve on the vacuum truck but maintain a vacuum 
within the tank truck 

12 

The driver will loosen the camlock fitting at the LCRS building connection and slowly 
pull the hose away from the LCRS building connection while opening the vacuum 
truck inlet valve. This allows most of the water in the hose and in the building piping to 
be vacuumed into the truck 

13 The driver will close the vacuum truck inlet valve and shut off the vacuum truck pump 

14 The driver will remove the hose from the vacuum truck and cap the vacuum truck inlet 
connection 

15 Plug the sump line at the building 

16 Record the flow meter reading 

17 Complete the shipping manifest required by MSD 

18 Keep the generator copy of the shipping manifest and ensure the driver keeps the 
shipping manifest in the truck 

19 Repeat steps 4 through 18 until the desired sump level is reached (under these 
circumstances the sump may be pumped dry). 

20 Record the final sump level on the LCRS Round Sheet 

21 Record the final flow meter reading on the LCRS Round Sheet 

22 Complete the LCRS round sheet 
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DISCHARGE TO MISSOURI RIVER (NPDES OUTFALL 007) PROCEDURE 

 
 

NOTE:  Before pumping water through the pipeline to the Missouri River, the NPDES 
permit must be reviewed to ensure that all criteria including sampling, 
notifications, and treatment requirements are met. 

 
Background Information: 

 
The pipeline to the Missouri River is an HDPE pipeline with a nominal maximum 
working pressure of 100 psi. The maximum flow rate through the pipe has been 
established as 400 gpm due to a 3 inch diameter constriction at a manhole located at 
Station 9+75. See Drawing 0284D-CP-5112 (this drawing is located at the Weldon 
Spring Site). 

 
Notable features and facts on the pipeline are:  
 

1) The pipeline is 4 inches in diameter from the Train 3 building to the gate valve located at 
the South end of the WSSRAP property. (See Drawing 0284D-CP-5124) (this drawing is 
located at the Weldon Spring Site). At this location, the pipe diameter increases to 
6 inches. 

 
2) There is a gate valve that must be opened for the pipeline to flow. The valve is located at 

the South end of the WSSRAP Property. See Drawing 0284D-CP-5124 (this drawing is 
located at the Weldon Spring Site). 

 
3) A portion of the pipeline was placed on the surface of the ground and then covered with 

several feet of soil, as indicated on Drawing 0284D-CP-5123 (this drawing is located at 
the Weldon Spring Site). The earth mound is located along the Hamburg Hike and Bike 
Trail. The pipeline was placed on the ground and covered at this location because the line 
crossed a wooden TNT wastewater line that was thought to be potentially explosive. The 
TNT line was removed from beneath the water line by the Army, as part of the Weldon 
Spring Ordnance Works remedial activities. 

 
4) Within the earth mound a manhole containing a vacuum breaker was constructed. The 

vacuum breaker was disabled, due to repeated problems. Therefore, it is imperative that 
vacuum relief be provided inside the LCRS Building. 

 
5) The 6-inch pipe reduces to a 3-inch pipe (see Drawing 0284D-CP-5112) (this drawing is 

located at the Weldon Spring Site). This was to improve performance of a flow meter that 
has been removed. Debris that enters the line may bridge this constriction. 

 
6) The outfall structure for the pipeline is located near the Hamburg Quarry. The structure 

should be inspected for damage and vandalism before it is used. Signs indicating the 
purpose of the pipe are present and face the River. 
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STEP ACTION 

1 Confirm that all NPDES requirements for discharge to the river have been met. 

2 Open the gate valve located at the south end of the WSSRAP property. 

3 
Check the vacuum breaker valve in Manhole #4, along the Hamburg Trail, to ensure 
that it is valved closed. 

4 
Walk or drive the line to ensure that excavations, vandalism and/or flooding have not 
affected the system. 

5 
Provide vacuum relief for the pipeline at the connection in the Northeast corner of the 
Train 3 Building. 

6 
Provide flow measuring capability at the pipeline connection in the Northeast corner 
of the Train 3 Building. (Vacuum relief should be downstream of the flow meter). 

7 Connect the pumping system to the flowmeter. 

8 Begin pumping to the river at a flow rate below 100 gpm. 

9 

Over a period of 10 minutes, the flow rate may be ramped up to the maximum rate of 
400 gpm.  

Caution: Do not exceed 100 psi working pressure. 

10 Walk or drive the line to check for problems. 

 
PROCEDURE FOR SHUTTING DOWN FLOW TO THE MISSOURI RIVER: 
 

STEP ACTION 

1 Shut off the pumping system. 

2 Close the gate valve located at the south end of the Weldon Spring Site property and 
the gate valve at the outlet of the effluent tank. 

3 Record the final totalizer flow meter reading. 
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PROCEDURE FOR PNEUMATIC BLOW DOWN OF THE PIPELINE: 
 
For long term shutdown of the pipeline, it may be desired that the line be blown dry with 
an air compressor. 

 
 The following steps have proven to be effective and successful in blowing down the 

pipeline. 
 

STEP ACTION 

1 Follow all the steps to discharge water to the Missouri River listed in the section 
above. 

2 Station an individual at the outfall to the river if the discharge is not covered with river 
water. This individual must be in radio or telephone contact with personnel in the 
LCRS Building. He/she is responsible for keeping the public away from the 
connection during blow down and for ordering a shut down of the operation if the 
action at the river is too violent. 

Caution: Do not stand downstream of the discharge and no closer than 50 feet 
to the discharge. 

3 Connect a pressure-regulated airline to the pipeline flange fitting in the LCRS 
Building. 

Caution: Ensure that the connection is properly pinned to prevent accidental 
disconnection. 

4 Slowly apply pressurized air to the line until 25 psi is reached. Maintain this pressure 
for a minimum of 10 minutes. 

5 Over a 10 minute period, increase air pressure at the head of the line to 50 psi. 
Reduce pressure if violent air or water surging occurs at the discharge to the river. 

6 Maintain 50 psi air pressure at the head of the line until satisfied that the line is as 
clear as desired. A minimum of 20 minutes at 50 psi is recommended to clear the 
line of most of the water. 
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 CALIBRATION PROCEDURE FOR LS-1/LT-1/LI-1 
 

Allow the LCRS sump to fill to at least 40 inches, as measured manually, at the sump. 
The greater the depth of the water, the more accurate the calibration will be. However, do 
not allow the sump to exceed the maximum depth of 50 inches, as damage to 
instrumentation will result. The depth of the sump as measured from the top of the 
manway ring is 189.5 inches. Because the top of the manway ring is not perfectly level, 
measurements shall be taken at the North side of the ring, adjacent to the West ladder rail. 

 

STEP ACTION 

1 Subtract the distance from the top of the manway ring to the sump water level from 
189.5 inches to obtain the height of the water level in the sump. (189.5 inches – 
distance between top of manway ring and top of water). 

Note: Secure glasses and remove hats and items from shirt pockets to avoid 
dropping them in the sump. 

Caution: Use proper lifting technique to remove sump cover. 

2 Remove the cover from the LT 1 junction box by turning the cover counter clockwise. 
Once the cover is completely unscrewed, lift straight up on the cover to ensure that 
LT 1 is not damaged. 

Caution: Remove items from shirt pockets, hats, etc. to prevent them from 
falling into the cabinet and damaging components.  

3 Follow the directions in the LT 1 O&M Manual to program the measurement taken in 
Step 1 into LT 1 as the new high level. 

4 Pump the LCRS sump down to between 10 and 15 inches. This can be done over 
one or two days. 

5 Measure the sump manually, as described above. 

6 Program the value determined in Step 5 into LT 1 as the low point calibration. 

7 Insert a loop calibrator into the LT 1 4-to-20 milliamp loop. 

8 Follow the directions in the LT 1 O&M Manual to drive the loop from 4-to-20 
milliamps. 

9 Use the loop calibrator to check the current flow through the LT 1 4-to-20 milliamp 
loop. At 4 milliamps, the red LT 1 LED indicator should read 4.7, and at 20 milliamps, 
the LED indicator should read 53.0. 

10 Likewise, at 4 milliamps, Chart Recorder CR 1 should read 4.7, and at 20 milliamps, 
Chart Recorder CR 2 should read 53.0. 

11 Follow the O&M Manual directions to calibrate the LED indicator and Chart Recorder 
CR 1 so that these instruments match the LCD indication on LT 1. 

 
NOTE: The accuracy of the sensor probe in the sump diminishes below 10 inches, so 
lower levels are not recommended. The minimum indication programmed into LT 1 is 
4.7. Even if no water is in the sump, LT 1 will give this indication. This was done 
because a portion of the bottom portion of the probe must be covered before the probe 
can begin to give an indication 
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GENERAL ROUNDSHEET COMPLETION FOR LCRS FACILITY 

 

STEP ACTION 

1 Initiate an LCRS round sheet.  

2 Check the Methane J Vent for obstructions. 

3 Operate the methane ventilation unit (fan) for approximately 5 minutes. 

4 Check the sump manhole cover for integrity. Ensure that it is locked. 

5 Open the sump manhole cover and look inside for any obvious problems. 

6 Check for indications that the sump secondary solenoid valve is leaking. Listen for 
dripping water and look for rings on the surface of the water in the sump. 

7 Check the LCRS sump area for proper labeling, signs of vandalism, loose or missing 
bolts, no smoking signs, etc. 

8 Enter the LCRS Building. 

9 Operate and log the status of the building fans. 

10 Open the LCRS monitoring cabinet. 

11 Log the values indicated by LT 1 and secondary leachate counters Leachate Counter 
East (LCE) and Leachate Counter West (LCW). 

12 If the level indicated by LT 1 is forty inches or greater, schedule an LCRS pump out as 
necessary to keep the water level in the sump from exceeding 47 inches. 

13 Open the inner door of the LCRS cabinet and check for signs of problems. 

14 Check the breakers in the breaker panel and note any that are tripped or in the off 
position in the comments section of the round sheets (spare breakers excluded). 

15 Close the breaker panel door, the inner door and the outer door of the LCRS 
monitoring cabinet. 

16 Tour the building. Check for signs of electrical problems, leaks, storm damage, 
vandalism, animal intrusion and proper operation of the electric heaters. 
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