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Executive Summary 
Under authority of the State of California, and required by the Porter-Cologne Water Quality 
Control Act, the Central Valley Regional Water Quality Control Board (CVRWQCB) issued 
Order No. R5-2008-0148 for the Experimental Test Site (Site 300), to Lawrence Livermore 
National Laboratory (LLNL).  Monitoring and Reporting Program (MRP) Number R5-2008-
0148 was adopted in September 2008, and revised effective December 1, 2009.  The revised 
MRP terms and conditions have been implemented in this report.  Under the terms of this MRP, 
LLNL submits semiannual and annual monitoring reports detailing its Site 300 discharges of 
domestic and wastewater effluent to the sewage evaporation pond and percolation pond in the 
General Services Area, and cooling tower blowdown to percolation pits and septic systems, and 
mechanical equipment discharges to percolation pits located throughout the site.   

This second semester/annual report contains all the elements required by Waste Discharge 
Requirement (WDR) Order R5-2008-0148 for the second semester of 2014 and updates the 
status of equipment and facilities since the adoption of R5-2008-0148.  Permit terms and 
conditions were met for all permitted networks.  Compliance certification accompanies this 
report, as required by the permit.
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1.  Introduction 
Site 300, operated by Lawrence Livermore National Security, LLC, is located in the Altamont 
Hills approximately 10.5 kilometers (6.5 miles) southwest of downtown Tracy, California.  
Required monitoring for specific Lawrence Livermore National Laboratory (LLNL) Site 300 
monitoring networks is defined in the Monitoring and Reporting Program (MRP) Order Number 
R5-2008-0148, which was adopted in September 2008, and revised effective December 1, 2009. 
The revised MRP has been implemented in this report.  Applicable reporting requirements are 
found in the Standard Provisions and Reporting Requirements specified in the Waste Discharge 
Requirements (WDR) Order R5-2008-0148 (CVRWQCB, 2008) permit and in the MRP R5-
2008-0148.   

This report provides a summary of monitoring in designated networks conducted during the first 
and second semesters of 2014 under the revised MRP R5-2008-0148 (CVRWQCB, 2008).  The 
report details the monitoring results of the three compliance networks and presents analytical 
data, field summary sheets, and inspection logs associated with discharges at the networks. 

Compliance monitoring networks discussed in the report include: 

• Sewage evaporation and percolation ponds wastewater and ground water 
monitoring (Sections 2.1 through 2.5). 

• Cooling tower blowdown discharge monitoring and percolation pit inspections 
(Sections 3.1 through 3.4). 

• Mechanical equipment effluent discharge monitoring and percolation pit 
inspections (Sections 4.1 through 4.4). 

• Permit related summaries and updates. 

BC Laboratories, Inc., Alpha Labs, and FGL Environmental Laboratory provided off-site 
analytical support for the monitoring networks. 

This second semester report summarizes the activities associated with these monitoring networks 
including: tabular summaries or data plots for all data for at least the last five years; ground 
water elevation contour map with well locations; identification of any data gaps or deficiencies; 
and a discussion of any changes to the monitoring program.  

Figure 1 shows the locations of the wastewater systems permitted under WDR R5-2008-0148, 
including mechanical equipment percolation pits and the sewage oxidation and percolation ponds 
(sewage ponds) located in the General Services Area.  None of the permitted mechanical 
equipment percolation pits overflowed during this monitoring period,  and no standing water was 
observed within the Cristy boxes.  There were no detected impacts to ground water around the 
sewage ponds.  Discharges from cooling towers and mechanical equipment were consistent with 
historic information provided in the previous Reports of Waste Discharge. 
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Figure 1.  Locations of Site 300 facilities with septic systems and percolation pits. 
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2.  Sewage Evaporation and Percolation Ponds 

2.1.  Effluent and Pond Compliance Monitoring Program 
MRP R5-2008-0148 requires semi-annual  and annual samples be collected of wastewater 
flowing into the sewage evaporation pond (sewage pond) for analysis.  Sample collection is by 
grab sampling from a location west of the sewage pond (see sampling location ISWP in 
Appendix A, Figure A-1 showing the Site 300 sewage evaporation and percolation ponds and 
ground water and wastewater compliance monitoring locations).  Location ISWP is a port 
providing access to a section of pipe through which all waste streams flow before they flow into 
the sewage pond.  The samples are analyzed for specific conductance (SC, or electrical 
conductivity), pH, and biochemical oxygen demand (BOD). 

MRP R5-2008-0148 also requires samples be collected of wastewater within the sewage pond 
and wastewater discharging into the sewage percolation pond.  Semiannual wastewater samples 
are collected by grab sampling from a dock at the eastern end of the sewage pond (sampling 
location ESWP) and analyzed for SC, pH, metals, dissolved oxygen (DO), BOD, and total and 
fecal coliform.  Any discharge from the sewage pond to the sewage percolation pond (sampling 
location DSWP) is grab sampled and analyzed for the same constituents.  Permit WDR R5-2008-
0148 requires LLNL to operate the sewage pond with adequate freeboard to minimize the 
frequency of discharges to the sewage percolation pond.   

Observations of the sewage pond are made and recorded at least monthly for freeboard, color, 
odor, and levee condition.  Appendix A contains several 2014 data sets including; field tracking 
forms, sewer pond inspection reports, ground water sampling data forms, historical data plots for 
the sewage evaporation pond and percolation pond network, and ground water well field 
observation forms for the sewage pond.  Inspection reports indicate some animal burrows are 
observed in the levee from time to time.  These burrows continue to be monitored by operations 
personnel to ensure that the integrity of the levee is not compromised. 

Leak detection and monitoring compliance at the sewage evaporation and percolation ponds is 
accomplished by monitoring the shallow ground water beneath and adjacent to the ponds.  
Ground water monitoring includes semiannual sampling during the first and second semesters 
when ground water levels are the highest and lowest and analysis of the collected samples for 
SC, pH, total and fecal coliform, chloride, nitrate, sulfate, total dissolved solids, sodium, and 
metals.  In addition, ground water elevations are routinely recorded and contoured (Appendix A, 
Figure A-2).  A map showing the locations of the monitor wells (Appendix A, Figure A-1) with 
respect to the ponds, and tables of ground water specifications and elevations for the second 
semester of 2014 for each well are provided (Appendix A, Tables A-1 and A-2). 

In addition to normal operation of the sewer evaporation pond, discharges to the sewer pond 
occurred that were associated with the beneficial use of discharged water.  These discharges 
were in preparation for potable water delivery to Site 300 from the San Francisco Public Utility 
District Hetch-Hetchy water system.  The Hetch-Hetchy water is flushed from the line 
periodically to maintain sanitary conditions in the line.  When a discharge to the sewage 
evaporation pond is scheduled, the chlorinated water in the Hetch-Hetchy line is analyzed for 
chlorine. When the water reaches a chlorine residual value at or below 1.0 mg/L, which generally 
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takes one or two weeks, the water is ready to flush.  When flushing, a 4-inch hose is used to 
pump the water from the Hetch-Hetchy line to the sewer evaporation pond.  Before the water is 
flushed, the residual chlorine concentration is adjusted and generally decreases to 1 mg/L or less; 
pH is also adjusted at this time.  During the second semester 2014, no discharges associated with 
the pipeline flushing took place and no discharge water was used as evaporation loss makeup 
water to the sewage pond.  Discharge only took place during the first semester of 2014 and 
details of that discharge are shown on Table 1 below which provides the date the discharge 
occurred, the volume of water discharged, chlorine residual, and pH of the discharged water.  
These discharges are consistent with Waste Discharge Requirements Order Number R5-2008-
0148 and the revised MRP (November 23, 2009). 
 
Table 1.  Summary water system pipeline flushing and pressure testing discharges at Site 300 
during 2014. 

 
Discharge 

Date 

Volume 
Discharged 

(gallons) 

Chlorine 
Residual 
(mg/L) 

 
pH 

(units) 

 
 

Reuse 
5/21/2014 14,661 .01 8.4 Evaporation makeup water in sewage pond 

 

2.2.  Sewage Pond Wastewater Sampling and Analysis  
For the sewage pond wastewater sampling and analysis, calibration is performed on DO, SC, and 
pH meters less than 12 hours before sampling.  DO, SC, pH, and temperatures of the samples are 
measured and written on the field tracking forms (field logs) when the grab samples from ISWP, 
ESWP, and DSWP are collected.  Chain-of-custody (CoC) forms are filled out appropriately and 
signed by the sampler for each analytical laboratory to which the samples are transferred; CoC 
numbers are also written on the field logs.  Analytical methods used are appropriate 
EPA-approved Methods (U.S. Environmental Protection Agency, 2005) or Standard Methods 
(Clesceri et al., 1998).   

The samples required under MRP R5-2008-0148 for locations ISWP and ESWP were collected 
on October 14, 2014.  These samples, and all samples collected with results presented in this 
report, were collected, analyzed, and results entered into the Environmental Functional Area 
(EFA) database according to a complete set of written protocols documented in the LLNL 
Environmental Functional Area’s Environmental Monitoring Plan (Gallegos, 2012).   

2.3.  Sewage Pond Wastewater Monitoring Results  
Results are summarized here for samples collected during the monitoring period as required 
under MRP R5-2008-0148.  Monitoring data are found in Appendix A.  Coliform, anion, BOD, 
DO, and specific conductance data summaries are presented in Table A-3.  A metal data 
summary for the locations ESWP and DSWP are found in Table A-4.  Table A-5 provides a 
duplicate (QA) sampling data summary for the sewage pond’s wastewater monitoring network.  
All results and observations were in compliance with the Permit’s discharge specifications.  
Adequate free board was provided to prevent any over-topping or erosion of the pond 
embankment.  Field tracking forms indicate normal operations and are provided in Appendix A, 
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which also contains the field logs, including field measurements.  The CoCs and laboratory 
analytical results are stored at LLNL and are available upon request.   

2.4.  Ground Water Sampling and Analysis 

Semiannual sampling of ground water from wells at the sewage evaporation and percolation 
ponds was performed during the second semester of 2014.  Ground water samples were collected 
and analyzed, and results entered into the EFA database according to written protocol (Goodrich 
and Lorega, 2012).  The monitor wells were purged and sampled during two phases, from 
August 18 through 21, and November 17 through 19, 2014, according to prescribed methods 
assigned to each monitor well.  Information regarding the conditions during sampling, as well as 
field measurements taken at the time of sampling, is found in the ground water sampling data 
sheets located in Appendix A.  The collected samples were transferred to an offsite analytical 
laboratory for physical parameters and analyses listed in Section 2.1.  Following the initial 
sampling event, each well was treated with a pre-calculated dose of chlorine and pumped to 
circulate the chlorine throughout the water column.  On the following day, wells were tested for 
residual chlorine and samples collected to be analyzed for total and fecal coliform bacteria at an 
offsite analytical laboratory.  Wells that tested positive for chlorine were pumped until chlorine 
was not detected prior to sampling, according to the aforementioned written protocols. 

2.5.  Ground Water Monitoring Results 

All monitored parameters were in compliance with the Permit limits; ground water data are 
presented in Tables found in Appendix A.  Anion data are listed in Table A-6.  Coliform data 
are found in Table A-7.  Table A-8 provides a summary of physical chemistry data and 
Table A-9 lists metals data.  QA data summaries for the monitoring network are located in 
Table A-10.  During the second semester, fecal coliform was not detected above the 
<2 MPN/100mL detection limit in any monitoring wells (Table A-7).  However, total coliform 
was detected at the detection limit of 2 MPM/100ml in one well (W-7DS) and found to be higher 
at 79 MPM/100ml in well W-35A-04.  Because no fecal coliform was found to be present in any 
of these wells, we do not consider the low values of 2.0 or the 79 MPM/100ml value of total 
coliform to be the result of a release from the sewer pond.  Well W-35A-04 has been retested 
several times in the past and has not displayed any fecal coliform hits.  LLNL will continue to 
monitor the sewer pond monitoring wells for these constituents of concern. 

Appendix A, Figure A-2 contains the ground water elevation contour map for the most shallow 
ground water zones (Hydrostratigraphic Units [HSUs]) in the sewage evaporation and 
percolation ponds area.  This map reflects ground water elevation levels from August through 
November 2014.  The sewer pond ground water network map showing concentrations of nitrates 
is presented in Appendix A, Figure A-3.  Nitrate data is also shown in Table A-6.  All the 
detailed ground water data CoCs and laboratory analytical results are archived at LLNL and are 
available upon request. 
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3.  Cooling Tower Network  

3.1.  Cooling Tower Compliance Monitoring Program 
Monitoring required for the cooling tower blowdown is specified in MRP R5-2008-0148.  LLNL 
implemented the cooling tower blowdown monitoring starting the fourth quarter of 2008.  
Applicable reporting requirements are found in the Standard Provisions and Reporting 
Requirements of WDR R5-2008-0148 and the MRP.   

Cooling towers located at Site 300 discharge either into percolation pits or into septic systems.  
Currently, there are eight operating cooling towers.  The cooling tower locations are identified in 
Appendix B, Figure B-1.  The cooling tower located at Building 825 discharges to a septic 
system.  The remaining cooling towers located at Buildings 801, 817, 826, 827, and 851 all 
discharge to percolation pits.  The two original cooling towers located at Building 851 were 
replaced in the second semester 2009 with a single new cooling tower.  The two cooling towers 
located at Building 827 have blended cooling water and a combined discharge line and therefore 
only one sample is routinely collected to characterize the discharge of these cooling towers.   

MRP R5-2008-0148 requires semi-annual sampling of the cooling tower blowdown.  Grab 
samples are collected from the water circulating in the cooling tower, either at a valve or a 
drainpipe.  The grab samples are collected directly into the containers specified by the 
laboratory.  Samples are analyzed for metals, pH, sodium, SC, sulfate, total alkalinity, total 
dissolved solids, total hardness, and total phosphorus.   

3.2.  Cooling Tower Blowdown Effluent Sampling and Analysis 
Second semester 2014 routine cooling tower blowdown samples were collected October 21, 
2014.  For the cooling tower blowdown sampling and analysis, calibration is performed on SC 
and pH meters less than 12 hours before sampling.  SC and pH data measured in the field are 
written down on field tracking forms.  CoC forms are filled out appropriately and signed by the 
sampler for each analytical laboratory to which the samples are transferred; CoC numbers are 
also written on the field logs.  Analytical methods used are appropriate EPA-approved Methods 
(U.S. Environmental Protection Agency, 2005) or Standard Methods (Clesceri et al., 1998). 

3.3.  Cooling Tower Blowdown Monitoring Results 
All cooling tower sample results are listed in Appendix B along with the Quality Assurance 
results, field tracking forms, and CoCs.  Table B-1 lists anion data, Table B-2 lists metals 
results, and Table B-3 provides data on the required physical characteristics.  QC data from 
duplicate sampling is provided in Table B-4.   

Analytical results for cooling tower blowdown samples collected this semester are compared to 
values shown in WDR Order No. R5-2008-0148, Attachment 16. 

• Copper concentrations in samples collected ranged from 3.1 µg/L to 38 µg/L, as 
compared to the maximum historical effluent concentrations summarized in the WDR 
Attachment 16 (2,400 µg/L).  Cooling tower at Building 817 (38 µg/L) had the most 
elevated copper value (Table B-2) but was lower than the higher value that was reported 
last semester (240 µg/L). 
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• Molybdenum concentrations in samples collected ranged from <25 µg/L to 66 µg/L, as 
compared to the maximum historical effluent concentrations summarized in Attachment 
16 (45 µg/L).  The concentrations at Building 827 (66 µg/L), Building 801 (50 µg/L), and 
Building 817 (37 µg/L) showed generally lower concentrations as compared to those 
reported last semester.    

• Zinc concentrations in samples collected ranged from <20 µg/L to 53 µg/L and were 
significantly lower than the concentrations of data summarized in the WDR 
Attachment 16 (340 µg/L).  The cooling tower at Building 817 (53µg/L) was 
significantly lower than the 2500 µg/L zinc concentration reported last semester.  This 
semester zinc concentrations were lower at five out of the six cooling towers sampled.  
These lower concentrations may be attributed to the use of a new ChemTreat cooling 
tower additive and new biocide. 

Detailed water analysis by our new ChemTreat cooling tower water treatment supplier 
recommended changes to cooling tower operation, which were implemented this year during the 
second semester prior to cooling tower sampling.  All CTs have been converted to the new 
additive.  LLNL is now working to install automated conductivity controllers that will 
automatically control blowdown before water parameters reach levels which may cause scaling 
or equipment corrosion.   

Since Site 300 implemented the new cooling tower additives, as well as a new biocide treatment, 
some of the metals concentrations in the effluent have significantly declined.  The new biocide 
has also reduced corrosion at the facilities.  Please see Section 5 for a discussion of the 
implementation of cooling tower additive products.  

3.4.  Cooling Tower Percolation Pit Monthly Inspections 
LLNL implements monthly visual inspections of the cooling tower percolation pits that are 
located at Buildings 801, 812, 817A, 826, 827A, and 851 (Appendix B, Figure B-1), which 
collect effluent from the cooling towers as specified in MRP R5-2008-0148.  

If standing water is present, the MRP requires the inspection frequency to be increased to weekly 
until standing water is no longer visible.  Visual inspections are conducted to verify the 
percolation pits are working properly and do not have the potential to overflow.  Copies of the 
inspection forms are found in Appendix B.  During this semester, no standing water was 
observed in the cooling tower Christy Boxes.  No other standing water was observed at other 
Site 300 cooling tower percolation pits and all demonstrated normal operations. 

4.  Mechanical Equipment Effluent Monitoring 
4.1.  Mechanical Equipment Discharge Monitoring Program 
Monitoring required for mechanical equipment discharge effluent to percolation pits is specified 
in the MRP R5-2008-0148.  LLNL monitors the mechanical equipment systems located at 
Buildings 806B, 827A, 827C, 827D, and 827E.  Appendix C, Figure C-1 provides the locations 
of those systems.   
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4.2.  Mechanical Equipment Effluent Sampling and Analysis 
The results for the mechanical equipment room effluent monitoring for the second semester of 
2014 are reported in Appendix C.  Monitoring is performed using composite sampling from 
Christy boxes that allows an automatic sampler to be placed within the boxes, allowing 
composite samples to be collected during operations.  During this sampling period, samples were 
taken from the Buildings 806B, 827A, 827C, 827D, and 827E locations.   

For the sampling and analysis of mechanical equipment effluent, CoC forms are filled out 
appropriately and signed by the sampler for each analytical laboratory to which the samples are 
transferred; CoC numbers are also written on the field logs, provided in Appendix C.  Analytical 
methods used are appropriate EPA-approved Methods (U.S. Environmental Protection Agency, 
2005) or Standard Methods (Clesceri et al., 1998). 

4.3.  Mechanical Equipment Effluent Monitoring Results 
Sample analytical results for this monitoring network are presented in Appendix C.  Results are 
consistent with data found in Attachments 5 and 6 in the MRP R5-2008-0148.  Table C-1 lists 
anion data, Table C-2 lists metals results and Table C-3 provides data on the required physical 
characteristics.  Data from duplicate sampling is provided in the data tables.  

4.4.  Mechanical Equipment Percolation Pit Monthly Inspections 
MRP R5-2008-0148 requires monthly inspections of the five mechanical equipment percolation 
pits located at Buildings 806B, 827A, 827C, 827D, and 827E (Appendix C, Figure C-1).  
Appendix C contains the second semester 2014 mechanical equipment percolation pit inspection 
checklists.  If standing water is visible during the inspection, the inspection frequency for the 
percolation pit with the standing water is increased to weekly until no standing water is visible.  
During this period, no standing water was observed at any of the mechanical equipment 
percolation pits.   

5.  Permit Related Summaries and Updates 

5.1.  Regulatory Correspondence 
The following letters, verbal communication, or activities were conducted under the CVRWQCB 
WDR-R5-2008-0148 permit during the second semester of 2014.   

• The Site 300 CVRWQCB Fall Inspection that was conducted on November 4, 2014. 

• Discharge of water from the Hetch-Hetchy water line to the sewer evaporation pond 
occurred only once during 2014 on May 21, 2014.  An effort is underway to start the 
delivery of Hetch-Hetchy water to Site 300.  Site 300 staff has ordered recirculating 
pumps for the water line and hope to have them installed by June 30, 2015.  Site 300 
management hopes to receive Hetch-Hetchy water delivery by the end of calendar year 
2015. 

• During the second semester LLNL Site 300 implemented the new cooling tower additive 
ChemTreat CL-5531 to replace the old NALCO product that was used for corrosion 
reduction.   In addition, the use of a new biocide agent (ChemTreat CL-49) replaced the 
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old bleach biocide. The use of these new ChemTreat additives have resulted in a 
significant reduction in metals concentrations in most of the cooling tower effluent as 
well as less corrosion at the facilities.  The approval for these changes were granted by 
the Water Board and was based on a January 14, 2014 LLNL letter submitted to the 
Water Board entitled, “Request to Change Chemical Additive to cooling Towers at 
Lawrence Livermore National Laboratory Experimental Test Site, Site 300”.  The request 
was granted by the Water Board in their reply letter of February 18, 2014.   
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Sewage Evaporation and Percolation Pond Network 
– Field Tracking Forms 
– Sewer Pond Inspection Reports 
– Ground Water Sampling Data Forms 
– Historical Data Plots:  Sewage Evaporation Pond 

and Percolation PondNetwork (ISWP, ESWP, and 
Ground Water Wells) – Second Semester – 
Annual Report Only 
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Appendix B 
 

Cooling Tower Network 
 

Cooling Tower Blowdown Effluent Monitoring Network  
with Discharges to Percolation Pits  

(Bldgs. 801, 812, 817A, 825, 826, 827A, and 851)  
and Cooling Tower Percolation Pit Inspection Forms 
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Appendix C 
 

Mechanical Room Network 
 

Mechanical Equipment Discharge Effluent Monitoring for 
Buildings 806B and 827A, 827C, 827D, and  

827E Mechanical Equipment Room Percolation Pit  
Inspection Forms 
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