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1.0  
Introduction 

This Annual Report has been prepared for the Lawrence Berkeley National Laboratory (LBNL) located at 

1 Cyclotron Road in Berkeley, Alameda County, California (“the Facility;” Figure 1-1). The Annual 

Report was compiled pursuant to the requirements of the California State Water Resources Control Board 

Order No. 97-03-DWQ National Pollutant Discharge Elimination System (NPDES) General Permit No. 

CAS000001 (General Permit), Waste Discharge Requirements (WDRs) for the Discharge of Stormwater 

Associated with Industrial Activities Excluding Construction Activities (“General Permit;” SWRCB, 

1997).  

The Annual Report, in conjunction with the Storm Water Pollution Prevention Plan (SWPPP; 

Environmental Services Group (ESG), 2012) and the Alternative Storm Water Monitoring Plan 

(ASWMP; ESG, 2009) for the Facility, provides the basis for improved management of stormwater to 

reduce the potential for contaminants to be released to surface water. This report includes explanations, as 

Figure 1-1 Facility Location Map 
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required, to the 2011-2012 Annual Report for Storm Water Discharges Associated with Industrial 

Activities (Appendix A). A copy of this Annual Report will be kept at the Facility. 

1.1 Background 

LBNL is managed by the University of California for the United States Department of Energy and 

conducts basic and applied science research. Industrial operations conducted at LBNL to facilitate 

research include: transportation services; fabrication of metal and wood parts; scrap recycling; and 

hazardous waste storage and handling. The Facility occupies approximately 200 acres within the Cities of 

Berkeley and Oakland of Alameda County. Roughly one-half of the site is within Strawberry Canyon and 

has a south-facing orientation; the balance is within Blackberry Canyon and is oriented toward the west.  

Approximately 80 permanent buildings and approximately 100 trailers and temporary structures are 

located at the Facility. Approximately 110 acres of the Facility are undeveloped with vegetated steep 

slopes. The Facility layout is shown on Figure 1-2.  

 

The Facility is regulated by the General Permit based on its operations that fall within the following 

Standard Industrial Classification (SIC) numbers:  

 4173 – Terminal and Service Facilities for Motor Vehicle Passenger Transportation; 

 3499 – Fabricated Metal Products, Not Elsewhere Classified;  

Figure 1-2 Facility Plan and Stormwater Monitoring Locations 
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 4953 – Hazardous Waste Treatment Storage or Disposal Facilities;  

 5093 – Scrap Recycling Facilities.  

The Waste Discharge Identification number for the Facility is 2 01 I002421. The Facility’s corporate 

ownership, street address and other industrial information appear on the Notice of Intent processed on 

April 1, 1992.  

Historically the LBNL Stormwater Monitoring Plan has focused on larger drainage areas within the 

Facility, where the stormwater discharges have commingled with stormwater from areas with little or no 

industrial activity. In 2008, LBNL proposed to the RWQCB to modify the Stormwater monitoring 

program with a focus on the areas of industrial activity that are specifically regulated by the General 

Industrial Permit and have the most potential to contribute stormwater pollutants. Alternative stormwater 

monitoring locations were proposed and presented to the RWQCB in a review meeting in December 

2008.  These alternative monitoring points generated analytical data for pollutants closer to potential 

sources to allow improved evaluation of these specific potential source areas and assess additional Best 

Management Practices (BMPs) to control contributions of pollutants from potential source areas. The 

Alternative Storm Water Monitoring Plan (ASWMP) was implemented on February 1
st
, 2009 and was 

updated in September 2009.  

The most recent SWPPP for the Facility was prepared in May 2012 (ESG, 2012); this revision 

incorporated additional BMPs based on the results of the first and second storm event in 2012, which was 

sampled on February 7, 2012 and March 13, 2012, respectively. The SWPPP identifies the BMPs that 

must be implemented to reduce stormwater pollution. The SWPPP also establishes an annual stormwater 

inspection program to identify areas associated with industrial activity that have a potential to contribute a 

stormwater discharge and to evaluate whether BMPs to reduce pollutant discharge have been properly 

implemented. LBNL has identified five regulated industrial areas where stormwater discharges come in 

contact with industrial activities:  

 Parking and storage at the Blackberry Parking Lot;  

 Fuel dispensing at the vehicle fuel station at Building 76;  

 Metal fabrication, storage, and scrap recycling at Building 77-79;  

 Hazardous waste treatment, storage, and disposal at Building 85, the Hazardous Waste Handling Facility 

(HWHF); and  

 Bus parking in front of Building 64. 

In accordance with the General Permit requirements, an Annual Comprehensive Site Compliance 

Evaluation (ACSCE) was conducted for the 2011-2012 wet-weather season. The findings of the ACSCE 

have been used to identify whether additional BMPs are needed to address potential sources of pollution 

to stormwater. The SWPPP was modified based on the analytical results from the first and second storm 

event at the alternative monitoring locations. 
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2.0  
Site Compliance Evaluation 

The ACSCE conducted at the Facility included a review of visual observations, inspection records, and 

stormwater analytical results. Visual observations were conducted of potential pollutant sources for 

evidence of, or the potential for, pollutants entering the storm drainage system. Inspections have been 

conducted since obtaining coverage under the General Permit in April 1992. 

2.1 Personnel and Inspection Date 

Dr. Tim Bauters, P.E., Senior Engineer at Golder Associates Inc. and Mr. John Jelinsky, Quality 

Coordinator for the Environmental Services Group of the Environment, Health and Safety division at 

LBNL, conducted the field inspection for the ACSCE on May 23, 2011. The ACSCE included an 

inspection of the Facility for potential pollutant sources and areas of industrial activities. The areas 

inspected included undeveloped vegetated areas, authorized non-stormwater discharge areas, industrial 

activity areas, and downstream monitoring locations as depicted on Figure 1-2.   

2.2 Review of Inspection Records 

The completed inspection forms required for the Annual Report Forms for Storm Water Discharges 

Associated with Industrial Activity (Appendix A) were reviewed and the results are summarized under the 

relevant sections below. The following forms were prepared and reviewed for this report: 

 Form 1: Sampling and Analysis Results; 

 Form 2: Quarterly Visual Observations of Authorized Non-Storm Water Discharges; 

 Form 3: Quarterly Visual Observations of Unauthorized Non-Storm Water Discharges; 

 Form 4: Monthly Visual Observations of Storm Water Discharges; and 

 Form 5: Annual Comprehensive Site Compliance Evaluation. 

2.3 Stormwater Sampling 

Samples were collected from two rainfall events resulting in stormwater discharges during the 2010-2011 

wet-weather season:  February 7, 2012 and March 13, 2012. All stormwater samples were collected under 

the following conditions:  

1. Runoff occurred during normal business operating hours;  

2. The sample was collected within the first hour of discharge from the Facility; and  

3. Rainfall had not been reported at the Facility within three working days prior to the sampling event.  



Site Compliance Evaluation  Stormwater Annual Report 2011-2012 

5 

2.3.1 Sample Locations 

For the February 7, 2012 and March 13 sampling event, the stormwater discharge locations were sampled 

in accordance with the Facility’s ASWMP (2009). Figure 1-2 shows the five monitored industrial areas as 

follows: 

1. Blackberry Parking Lot (parking and storage industrial area, MP-1) 

2. Building 76, Vehicle Fueling Station (fuel dispensing industrial area, MP-2) 

3. Building 77-79, Metal Fabrication, Storage and Scrap Recycling (metal fabrication and scrap recycling 

industrial area, MP-3) 

4. Building 85, Hazardous Waste Handling Facility (HWHF) (hazardous waste treatment, storage, and 

disposal industrial area, MP-4 (lower yard) and MP-5 (upper yard)) 

5. Building 64, Bus Parking Lot (MP-6) 

2.3.2 Sample Collection and Analysis 

Surface water samples were collected and placed into analytical laboratory prepared sample containers 

following ESG Standard Operating Procedures (SOPs) 263 (ESG, 2012) and 252 (ESG, 2010) for all the 

rainfall sampling events. Analytical laboratories used by LBNL include: Eberline Services of Richmond, 

California; GEL Laboratories of Charleston, South Carolina; Paragon Analytics of Fort Collins, 

Colorado; BC Laboratories, Inc. of Bakersfield, California; and Curtis & Tompkins (C&T) Analytical 

Laboratory of Berkeley, California.  

2.3.2.1 Basic Analytical Parameters under the ASWMP (2009) 

All the stormwater samples were analyzed for the standard stormwater parameters as stipulated in the 

General Permit (Item 5.c.i.) and included:  

 Total Suspended Solids (TSS) by United States Environmental Protection Agency (USEPA) Method 

SM-2540D2; 

 pH by testing with a calibrated, temperature-compensating pH tester; 

 Specific conductance using USEPA Method SM-2510B or 120.1; and, 

 Total oil and grease using USEPA Method 1664 (HEM-SGT). 

2.3.2.2 Sector Required Analyses under the ASWMP (2009) 

Certain stormwater samples were also analyzed for additional parameters as stipulated in the General 

Permit (Item 5.c.iii and listed in Table D). These additional parameters are summarized below: 

Based on SIC 3499 – Fabricated Metal Products, the samples from Building 77 metal fabrication area 

were also analyzed for the following sector parameters: 

 Nitrite and nitrate (as nitrogen) using USEPA Method 300.0 or 353.2; and, 

 Total aluminum, total iron and total zinc using USEPA 200.7 or 200.8.  
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Based on SIC 5093 – Scrap Recycling Facility, the samples from Building 79 scrap recycling area were 

also analyzed for the following sector parameters: 

 Chemical Oxygen Demand (COD) using USEPA 410.4; 

 Total aluminum, total copper, total iron, total lead, and total zinc using USEPA 200.7 or 200.8. 

Based on SIC 4953 – Hazardous Waste Treatment Storage or Disposal Facilities, the samples from the 

Building 85, hazardous waste handing area were also analyzed for the following sector parameters: 

 Ammonia as nitrogen using SM-4500 or USEPA 350.1; 

 Total magnesium using USEPA 200.7; 

 Chemical Oxygen Demand (COD) using USEPA 410.4; 

 Total arsenic using USEPA 200.7 or 200.8; 

 Total cadmium using USEPA 200.7 or 200.8; 

 Total cyanide using USEPA 335.4; 

 Total lead using USEPA 200.7 or 200.8; 

 Total mercury using USEPA 245.1; 

 Total selenium using USEPA 200.7 or 200.8; and, 

 Total silver using USEPA 200.7 or 200.8. 

2.4 Stormwater Sample Results  

Results of the laboratory analyses were compared to the applicable parameter benchmark values 

established by the USEPA (USEPA, 2000). A comparison of the reported general and sector required 

analytical data with the USEPA benchmarks is presented below per monitored location. Laboratory 

analytical data and chain-of-custody forms are provided in Appendix C and Appendix D, respectively for 

both stormwater sampling events performed in accordance with ASWMP (2009). 

2.4.1 Monitored Location MP-1 (Blackberry Canyon Parking Lot) 

Laboratory analysis results for the February 7, 2012 (first sampling event) and March 13, 2012 (second 

sampling event) of the stormwater samples are displayed in Table 2-1: 

Table 2-1 Summary Stormwater Analysis at MP-1 

Constituent Units Benchmark (USEPA MSGP) 
First Event 

February 7, 2012 

Second Event 

March 13, 2012 

Basic Analyses     

Ph S.U. 6.00-9.00 6.94 8.03 

TSS mg/L 100 14 62 

Specific Conductance µmhos/cm NA 23 27 
Oil and Grease mg/L 15 <4.80 <4.75 

Notes: USEPA MSGP: United States Environmental Protection Agency Multi-Sector General Permit for Industrial Activities 

S.U.: Standard Units 

μmhos/cm: Micromhos per centimeter 
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Mg/l: Milligrams per liter 

NA: Not Available 

All stormwater samples collected at the Blackberry Canyon parking location during the first and second 

sampling events were below their respective USEPA benchmarks. 

2.4.2 Monitored Location MP-2 (Building 76, Vehicle Fueling Station) 

Laboratory analysis results for the February 7, 2012 (first sampling event) and March 13, 2012 (second 

sampling event) of the stormwater samples are displayed in Table 2-2: 

Table 2-2 Summary Stormwater Analysis at MP-2 

Constituent Units Benchmark (USEPA MSGP) 
First Event 

February 7, 2012 

Second Event 

March 13, 2012 

Basic Analyses     

Ph S.U. 6.00-9.00 6.57 7.76 

TSS mg/L 100 12 57 

Specific Conductance µmhos/cm NA 100 62 
Oil and Grease mg/L 15 <4.85 <4.75 

Notes: USEPA MSGP: United States Environmental Protection Agency Multi-Sector General Permit for Industrial Activities 

S.U.: Standard Units 

μmhos/cm: Micromhos per centimeter 

mg/l: Milligrams per liter 

NA: Not Available 

 

All stormwater samples collected at the Vehicle fueling location during the first and second sampling 

events were below their respective USEPA benchmarks.  

2.4.3 Monitored Location MP-3 (Building 77-79, Metal Fabrication, Storage, and Scrap Recycling) 

Laboratory analysis results for the February 7, 2012 (first sampling event) and March 13, 2012 (second 

sampling event) of the stormwater samples are displayed in Table 2-3: 

Table 2-3 Summary Stormwater Analysis at MP-3 

Constituent Units Benchmark (USEPA MSGP) 
First Event 

February 7, 2012 

Second Event 

March 13, 2012 

Basic Analyses     

Ph S.U. 6.00-9.00 6.86 7.78 

TSS mg/L 100 6 90 

Specific Conductance µmhos/cm NA 49 26 
Oil and Grease mg/L 15 <4.75 <4.75 

Sector Required Analyses (SIC 3499 & SIC 5093) 

Nitrate + Nitrite as Nitrogen mg/L 0.68 0.21 0.11 
COD mgO/L 120 28 140 

Total Aluminum mg/L 0.75 0.14 0.5 
Total Copper mg/L 0.0636 0.018 0.043 

Total Iron mg/L 1.0 0.23 0.85 
Total Lead mg/L 0.0816 <0.0050 0.024 
Total Zinc mg/L 0.117 0.13 0.4 
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Notes: USEPA MSGP: United States Environmental Protection Agency Multi-Sector General Permit for Industrial Activities 

S.U.: Standard Units 

μmhos/cm: Micromhos per centimeter 

mg/l: Milligrams per liter 

COD: Chemical Oxygen Demand 

mgO/l: Milligrams of oxygen per liter 

NA: Not Available 

 

All stormwater samples collected at the Metal fabrication, storage and scrap recycling location during the 

first and second sampling events were below their respective USEPA benchmarks; except for COD 

during the second sampling event and total zinc during the first and second sampling event.  

2.4.4 Monitored Location MP-4 (Building 85 Lower Yard, Hazardous Waste Handling Facility) 

Laboratory analysis results for the February 7, 2012 (first sampling event) and March 13, 2012 (second 

sampling event) of the stormwater samples are displayed in Table 2-4: 

Table 2-4 Summary Stormwater Analysis at MP-4 

Constituent Units Benchmark (USEPA MSGP) 
First Event 

February 7, 2012 

Second Event 

March 13, 2012 

Basic Analyses     

Ph S.U. 6.00-9.00 7.14 7.63 

TSS mg/L 100 <5 27 

Specific Conductance µmhos/cm NA 45 76 
Oil and Grease mg/L 15 <4.7 <4.75 

Sector Required Analyses (SIC 4953) 

Ammonia as Nitrogen mg/L 19 0.27 0.16 
COD mgO/L 120 <10 19 

Total Arsenic mg/L 0.17 <0.050 <0.050 
Total Cadmium mg/L 0.0159 <0.010 <0.010 
Total Cyanide mg/L 0.0636 <0.02 0.08 

Total Lead mg/L 0.0816 <0.050 <0.050 
Total Magnesium mg/L 0.0636 0.36 1.1 

Total Mercury mg/L 0.0024 <0.00020 <0.00020 
Total Selenium mg/L 0.2385 <0.050 <0.050 

Total Silver mg/L 0.117 <0.010 <0.010 

Notes: USEPA MSGP: United States Environmental Protection Agency Multi-Sector General Permit for Industrial Activities  

S.U.: Standard Units 

μmhos/cm: Micromhos per centimeter 

Mg/l: Milligrams per liter 

COD: Chemical Oxygen Demand 

mgO/l: Milligrams of oxygen per liter 

NA: Not Available 

 

All stormwater samples collected at the Building 85 Lower Yard, Hazardous Waste Handling Facility 

Location during the first and second sampling events were below their respective USEPA benchmarks; 

except for total magnesium during the first and second sampling events and cyanide during the second 

sampling event. Appendix B includes a Technical Memorandum regarding the occurrence of magnesium 

unrelated to industrial activity and a proposed alternative site-specific benchmark. A follow up 
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investigative sampling event was performed on April 13, 2012 to assess if Cyanide was still detected in 

the stormwater run-off from the lower yard. Cyanide was not detected above the reporting limit of 0.01 

mg/l during the April 13, 2012 stormwater re-sampling event (more in section 3.2). 

2.4.5 Monitored Location MP-5 (Building 85 Upper Yard, Hazardous Waste Handling Facility) 

Laboratory analysis results for the February 7, 2012 (first sampling event) and March 13, 2012 (second 

sampling event) of the stormwater samples is displayed in Table 2-5: 

Table 2-5 Summary Stormwater Analysis at MP-5 

Constituent Units Benchmark (USEPA MSGP) 
First Event 

February 7, 2012 

Second Event 

March 13, 2012 

Basic Analyses     

Ph S.U. 6.00-9.00 7.35 7.55 

TSS mg/L 100 <5 4 

Specific Conductance µmhos/cm NA 11 6.9 
Oil and Grease mg/L 15 <4.7 <4.75 

Sector Required Analyses (SIC 4953) 

Ammonia as Nitrogen mg/L 19 0.23 0.13 
COD mgO/L 120 <10 11 

Total Arsenic mg/L 0.17 <0.050 <0.050 
Total Cadmium mg/L 0.0159 <0.010 <0.010 
Total Cyanide mg/L 0.0636 <0.01 0.03 

Total Lead mg/L 0.0816 <0.050 <0.050 
Total Magnesium mg/L 0.0636 0.14 0.13 

Total Mercury mg/L 0.0024 <0.00020 <0.00020 
Total Selenium mg/L 0.2385 <0.050 <0.050 

Total Silver mg/L 0.117 <0.010 <0.010 

Notes: USEPA MSGP: United States Environmental Protection Agency Multi-Sector General Permit for Industrial Activities  

S.U.: Standard Units 

μmhos/cm: Micromhos per centimeter 

Mg/l: Milligrams per liter 

COD: Chemical Oxygen Demand 

mgO/l: Milligrams of oxygen per liter 

NA: Not Available 

All stormwater samples collected at the Building 85 Upper Yard, Hazardous Waste Handling Facility 

Location during the first and second sampling events were below their respective USEPA benchmarks; 

except for total magnesium during the first and second sampling events. Appendix B includes a Technical 

Memorandum regarding the occurrence of magnesium unrelated to industrial activity and a proposed 

alternative site specific benchmark. 

2.4.6 Monitored Location MP-6 (Bus Parking in front of Building 64) 

Laboratory analysis results for the February 7, 2012 (first sampling event) and March 13, 2012 (second 

sampling event) of the stormwater samples is displayed in Table 2-6: 
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Table 2-6 Summary Stormwater Analysis at MP-6 

Constituent Units 
Benchmark 

(USEPA MSGP) 

First Event 

February 7, 2012 

Second Event 

March 13, 2012 

Basic Analyses     

Ph S.U. 6.00-9.00 6.91 7.78 

TSS mg/L 100 19 13 

Specific Conductance µmhos/cm NA 68 39 
Oil and Grease mg/L 15 <4.7 6.04 

Notes: USEPA MSGP: United States Environmental Protection Agency Multi-Sector General Permit for Industrial Activities 

S.U.: Standard Units 

μmhos/cm: Micromhos per centimeter 

Mg/l: Milligrams per liter 

NA: Not Available 

All stormwater samples collected at the Bus Parking Location during the first and second sampling events 

were below their respective USEPA benchmarks.  

2.5 Visual Observations of Non-Stormwater and Stormwater Discharges 

2.5.1 Authorized Non-Stormwater Discharges 

Quarterly visual observations of authorized non-stormwater discharges were conducted during the 2011-

2012 dry-weather season at the following discharges: groundwater discharge from hydraugers and 

retaining wall weep holes; and condensate discharge from air conditioning units. Visual observations did 

not reveal odor, cloudiness or turbidity, discoloring, staining, or floating objects or oil sheen in the 

discharges from the hydraugers or weep holes. No discharge, or evidence of discharge, was visible from 

fire hydrant flushing or landscape watering. A summary of the authorized non-stormwater quarterly visual 

observations is included in Appendix A, Form 2. The detailed inspection forms are provided in Appendix 

E. 

2.5.2 Unauthorized Non-Stormwater Discharges 

Quarterly visual observations were conducted on August 12, 2011, November 17, 2011, February 22, 

2012 and May 9, 2012 on potentially unauthorized non-stormwater discharges during the quarterly 

inspections. No unauthorized non-stormwater discharges or evidence of unauthorized discharges were 

observed. 

A summary of the unauthorized non-stormwater quarterly visual observations is presented in Appendix A, 

Form 3. The detailed inspection forms are provided in Appendix E. 

2.5.3 Wet Season Stormwater Discharges 

Monthly visual observations were conducted during the 2011-2012 wet weather season between October 

2010 and May 2011. (Appendix A, Form 4). The detailed inspection forms are provided in Appendix E. 
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The monthly observations during the wet season 2011-2012 did reveal some brown color, turbidity, and 

some floatables, and some sheen at certain locations at the stormwater discharges from: North Fork 

Strawberry Creek, Chicken Creek, East Canyon Outfall, Winter Creek and Pineapple Creek effluent and 

influent location as well as some selected industrial areas. The foam suds were likely naturally formed 

from the fatty acids from decomposing plant and animals (dead organic material) that act as a surface 

tension reducing agent. The turbidity was probably caused by remobilization within the creek and the 

floatables are due to intense stormwater run-off.  

The monthly observations during October, November, January, March, and April indicated that a slight 

oil-sheen was witnessed at the Blackberry Parking Lot, Building 76 fueling station monitoring location, 

and Bus Parking Location in front of Building 64. The Building 76 fueling station monitoring location 

had an oil sheen during October 2011, November 2011, January, March, and April 2012 observations. At 

the Blackberry parking and bus parking locations an oil sheen has been observed during every month 

except for the months of December 2011, January, February, March, and May for the Blackberry parking 

lot. At Building 64, an oil sheen was observed also every month, except for the months of December 

2011, February, April, and May. The sheen is attributable to dripping oil/ gasoline out of personal 

vehicles. At all those locations oil absorbent pads have been installed in the drain inlets; in addition, 

frequent replacement of the pads was implemented to address the witnessed oil sheen. It should be 

observed that during the 2011-12 wet season stormwater monitoring events all the oil and grease data was 

below the stormwater benchmark of 15 mg/L.  

The monthly observations during March 2011 have shown moderate levels of turbidity in the stormwater 

discharges at all the industrial monitoring locations except for Building 85. The moderate turbidity was 

attributed to the intensity of this storm event after a few weeks of dry weather.  Turbidity and cloudiness 

was also witnessed at Building 77-79, Metal Fabrication, Storage, and Scrap Recycling, during the first 2 

months of the wet season.  More frequent sweeping of the yard and strategic removal of debris 

accumulated on the filters were implemented shortly after these observations. 

  



12 

3.0  
SWPPP Review and Revisions 

3.1 Review and Effectiveness of Existing Best Management Practices 

The following BMP discussion will focus on the industrial storm water sampling points and specifically 

on the monitoring results from the samples collected at these industrial locations on February 7, 2012 and 

on March 13, 2012. 

Based on the 2011-2012 Facility inspections and monitoring events, the latest implemented BMPs appear 

adequate to control industrial discharges with the exception of the following parameters that exceeded 

benchmark values during the February 7, 2012 monitoring event: 

 At the Building 77/79 Metal Fabrication and Scrap Recycling Yard, the measured level of zinc was 0.13 

mg/l, exceeding the benchmark goals of 0.117 mg/l for zinc. 

 Magnesium at Building 85, Lower and Upper Yard, HWHF was measured at a level exceeding the 

benchmark goal of 0.0636 mg/L; however, a study had determined the source of the magnesium to be 

the magnesium found naturally in the soil surrounding both yards. This investigative study was 

documented in a Technical Memorandum that is included in Appendix B.    

A second storm event was sampled on March 13, 2011, with the following parameters that exceeded the 

benchmark values: 

 At the Building 77/79 Metal Fabrication and Scrap Recycling Yard, the measured level of Chemical 

Oxygen Demand (COD) was 140 milligrams per liter (mg/l) and the level for zinc was 0.4 mg/l, 

exceeding the benchmark goals of 120 mg/l for COD and 0.117 mg/l for zinc. 

 At the Building 85 Hazardous Waste Handling Facility’s Lower Yard, cyanide was detected at 0.08 

mg/l, exceeding the benchmark goal of 0.06 mg/l. An investigative study will be performed to determine 

the source of cyanide. 

 The benchmark goal for magnesium was also exceeded at the Building 85 Hazardous Waste Handling 

Facility Lower and Upper Yards; however, a study had determined the source of the magnesium to be 

the magnesium found naturally in the soil surrounding both yards. This investigative study was 

documented in a Technical Memorandum that is included in Appendix B.    

3.2   Additional and Planned BMPs 

Additional BMPs that will be implemented based on the monthly visual observation during the wet 

season stormwater discharges are listed in the appropriate forms provided in Appendix A. Additional and 

Planned BMPs based on the February 7 and March 13, 2012 storm events are as follows: 

 At the Building 77/79 Metal Fabrication and Scrap Recycling Yard, the measured level for zinc was 0.13 

mg/L and 0.4 mg/l, for the first and second storm event respectively, exceeding the benchmark goals of 

0.117 mg/l for zinc.  As a result, the surface cleaning frequency of the work areas will be increased to 
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minimize the accumulation of zinc on the yard.  Specifically, it was determined following the 2012 

monitoring that pressure washing the Building 77/79 yard will be performed on a monthly basis (prior to 

the rainy season at the end of August, once during September, October, November, December, January, 

February, March, and April). Prior investigative studies have been performed to determine the source of 

zinc and it was determined that the solid forklift tires contain significant amounts of zinc. 

 At the Building 77/79 Metal Fabrication and Scrap Recycling Yard, the measured level of Chemical 

Oxygen Demand (COD) was 140 milligrams per liter (mg/l) during the March 13, 2012 Stormwater 

sampling event which exceeded the benchmark goals of 120 mg/l.  The stormwater runoff was re-

sampled on April 13, 2012 to determine if COD was still present in stormwater runoff at the Building 

77-79 Metal Fabrication and Scrap Recycling Yard. The measured level of COD was 23 milligrams per 

liter (mg/l) during the April 13, 2012 re- sampling event, which is well below the benchmark goal of 120 

mg/l. Even though the re-sampling event results were below the benchmark, the surface cleaning 

frequency will be increased to minimize the future increased COD levels. Specifically, it was determined 

that pressure washing the yard should be performed on a monthly basis (prior to the rainy season at the 

end of August, once during September, October, November, December, January, February, March, and 

April). 

 At the Building 85 Hazardous Waste Handling Facility’s Lower Yard, cyanide was detected at 0.08 

mg/l, exceeding the benchmark goal of 0.06 mg/l during the March 13, 2012 Stormwater sampling 

event. The Lower Yard area is under seismic retrofit construction and no hazardous waste loading or 

unloading activities took place for several months prior to the rain event; however, an accidental release 

of fire retardant occurred in the building on March 1, 2012. The fire retardant powder was analyzed to 

determine if there are trace amounts of cyanide in the material; however, the analytical results show that 

no cyanide was detected in the fire retardant. In addition, stormwater runoff was re-sampled on April 13, 

2012 to determine if cyanide is still present from the Building 85 Hazardous Waste Handling Facility’s 

Lower Yard. Cyanide was not detected above the reporting limit of 0.01 mg/l during the April 13, 2012 

stormwater re-sampling event. Cyanide will continue to be monitored during future stormwater sampling 

events as identified in our Alternative Stormwater Monitoring Plan. 

3.3 Revisions to Stormwater Pollution Prevention Plan 

The identified new BMPs will be implemented by September 30, 2012, subject to Regional Board 

approval. A revised SWPPP will be implemented within 90 days in accordance with the General Permit 

requirements. 
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California Environmental Protection Agency 
 

  Recycled Paper 

 
To Interested Parties: 
 
2011-2012 ANNUAL REPORT ANNUAL REPORT FOR STORM WATER 
DISCHARGES ASSOCIATED WITH INDUSTRIAL ACTIVITIES 
 
Storm Water Multi-Application Reporting and Tracking System (SMARTS) allows an 
individual discharger to file and submit their Annual Report electronically to the Regional 
Water Board.  Currently SMARTS is not a mandatory reporting method, but we 
encourage all dischargers to register and use SMARTS.    
 
To register to use SMARTS please visit: https://smarts.waterboards.ca.gov 
and download the SMARTS LRP registration form and instructions.  Please fill out the 
form and mail it back to:  SMARTS Registration, P.O. Box 1977, Sacramento, CA 
95812.  Once a complete registration form is received, a login name and password will 
be emailed to you. 
 
For SMARTS registration questions or information please contact the SMARTS help 
center at 1-866-563-3107 or by email at smarts@waterboards.ca.gov.   
 
To receive email updates on Storm Water Industrial permitting issues, please sign up at 
http://www.waterboards.ca.gov/resources/email_subscriptions/swrcb_subscribe.shtml   
The Storm Water program currently maintains five email lists: 
 

 Storm Water Database Issues 

 Storm Water Construction Permitting Issues 

 Storm Water Industrial Permitting Issues 

 Storm Water Municipal Permitting Issues 

 Sustainable Development 
 
For all other permitting questions please contact the Storm Water Section at  
1-866-563-3107 or by email at stormwater@waterboards.ca.gov. 
 
Sincerely, 
 
Storm Water Section 
 

mailto:smarts@waterboards.ca.gov
http://www.waterboards.ca.gov/resources/email_subscriptions/swrcb_subscribe.shtml
mailto:stormwater@waterboards.ca.gov


 
State of California 

STATE WATER RESOURCES CONTROL BOARD 
 

2011-2012 

ANNUAL REPORT 
FOR  

STORM WATER DISCHARGES ASSOCIATED 
WITH INDUSTRIAL ACTIVITIES 

 
 

Reporting Period July 1, 2011 through June 30, 2012 
 
An annual report is required to be submitted to your local Regional Water Quality Control Board 
(Regional Board) by July 1 of each year.  This document must be certified and signed, under penalty of 
perjury, by the appropriate official of your company.  Many of the Annual Report questions require an 
explanation.  Please provide explanations on a separate sheet as an attachment.  Retain a copy of the 
completed Annual Report for your records. 
 
Please circle or highlight any information contained in Items A, B, and C below that is new or revised so we 
can update our records.  Please remember that a Notice of Termination and new Notice of Intent are required 
whenever a facility operation is relocated or changes ownership. 
 
If you have any questions, please contact your Regional Board Industrial Storm Water Permit Contact.  The 
names, telephone numbers and e-mail addresses of the Regional Board contacts, as well as the Regional Board 
office addresses can be found at http://www.waterboards.ca.gov/stormwtr/contact.html.  To find your Regional 
Board information, match the first digit of your WDID number with the corresponding number that appears in 
parenthesis on the first line of each Regional Board office. 
 
 GENERAL INFORMATION: 
 

Facility WDID No: 2 01I002421 

A. Facility Information: 

Facility Business Name: Lawrence Berkeley National Laboratory Contact Person: Tim Bauters 

 
Physical Address: 1 Cyclotron Road e-mail: Twbauters@lbl.gov 

 
City: Berkeley State: California Zip: 94720 Phone: (510) 486-5381 

 

Standard Industrial Classification (SIC) Code(s): 3499, 4173, 4953, 5093 
5093 

  

 

B. Facility Operator Information: 

Operator Name: Lawrence Berkeley National Laboratory Contact Person: Tim Bauters 

 
Mailing Address: 1 Cyclotron Road,  MS85B0198 e-mail: Twbauters@lbl.gov 

 
City: Berkeley State: California Zip: 94720 Phone: (510) 486-5381 

 

C. Facility Billing Information:  

Operator Name: Lawrence Berkeley National Laboratory Contact Person: Ron Pauer 

 
Mailing Address: 1 Cyclotron Road,  MS85B0198 e-mail: Ropauer@lbl.gov 

 
City: Berkeley State: California Zip: 94720 Phone: (510) 486-7614 
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 SPECIFIC INFORMATION 

 
 

MONITORING AND REPORTING PROGRAM 

D. SAMPLING AND ANALYSIS EXEMPTIONS AND REDUCTIONS 

1. For the reporting period, was your facility exempt from collecting and analyzing samples from two storm events in 

accordance with sections B.12 or 15 of the General Permit? 

 YES Go to Item D.2   NO Go to Section E 

2. Indicate the reason your facility is exempt from collecting and analyzing samples from two storm events.  Attach a 

copy of the first page of the appropriate certification if you check boxes ii, iii, iv, or v.   

i.  Participating in an Approved Group Monitoring Plan Group Name:  

 m  

ii.  Submitted No Exposure Certification (NEC) Date Submitted:   / /  

Re-evaluation Date:   / /  

Does facility continue to satisfy NEC conditions?  YES  NO 

iii.  Submitted Sampling Reduction Certification (SRC) Date Submitted:   / /  

Re-evaluation Date:   / /  

Does facility continue to satisfy SRC conditions?  YES  NO 

iv.  Received Regional Board Certification Certification Date:   / /  

v.  Received Local Agency Certification Certification Date:   / /  

 

3. If you checked boxes i or iii above, were you scheduled to sample one storm event during the reporting year? 

 YES Go to Section E  NO Go to Section F 

4. If you checked boxes ii, iv, or v, go to Section F. 

E. SAMPLING AND ANALYSIS RESULTS 

1. How many storm events did you sample?   2  If less than 2, attach explanation (if you checked 

item D.2.i or iii. above, only attach explanation if you 
answer “0”). 

2. Did you collect storm water samples from the first storm of the wet season that produced a discharge during 
scheduled facility operating hours? (Section B.5 of the General Permit)  

 YES   NO attach explanation (Please note that if 

you do not sample the first storm event, you 

are still required to sample 2 storm events) 

3. How many storm water discharge locations are at your facility?  6 monitored industry specific sampling locations   



2011-2012 

ANNUAL REPORT 
 

-3- 

4. For each storm event sampled, did you collect and analyze a 

sample from each of the facility’s’ storm water discharge locations?  YES, go to Item E.6  NO 

5. Was sample collection or analysis reduced in accordance 

with Section B.7.d of the General Permit?  YES  NO, attach explanation 

If “YES”, attach documentation supporting your determination 
that two or more drainage areas are substantially identical. 

Date facility’s drainage areas were last evaluated 5/23/2012 

6. Were all samples collected during the first hour of discharge?  YES  NO, attach explanation 

7. Was all storm water sampling preceded by three (3) 

working days without a storm water discharge?  YES  NO, attach explanation 

8. Were there any discharges of storm water that had been 

temporarily stored or contained?  (such as from a pond)  YES  NO, go to Item E.10 

9. Did you collect and analyze samples of temporarily stored or 

contained storm water discharges from two storm events? 

(or one storm event if you checked item D.2.i or iii. above)  YES  NO, attach explanation 

10. Section B.5. of the General Permit requires you to analyze storm water samples for pH, Total Suspended Solids 
(TSS), Specific Conductance (SC), Total Organic Carbon (TOC) or Oil and Grease (O&G), other pollutants likely to 
be present in storm water discharges in significant quantities,  and analytical parameters listed in Table D of the 
General Permit. 

a. Does Table D contain any additional parameters 

related to your facility's SIC code(s)?  YES  NO, Go to Item E.11 

b. Did you analyze all storm water samples for the 

applicable parameters listed in Table D?  YES  NO 

c. If you did not analyze all storm water samples for the 

applicable Table D parameters, check one of the 

following reasons: 

        In prior sampling years, the parameter(s) have not been detected in significant quantities from two 
consecutive sampling events.  Attach explanation 

  The parameter(s) is not likely to be present in storm water discharges and authorized non-storm water 
discharges in significant quantities based upon the facility operator’s evaluation.  Attach explanation 

   Other.  Attach explanation 

11. For each storm event sampled, attach a copy of the laboratory analytical reports and report the sampling and analysis 
results using Form 1 or its equivalent.  The following must be provided for each sample collected:

 Date and time of sample collection 

 Name and title of sampler 

 Parameters tested 

 Name of analytical testing laboratory 

 Discharge location identification 

 Testing results 

 Test methods used 

 Test detection limits 

 Date of testing 

 Copies of the laboratory analytical results 
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F. QUARTERLY VISUAL OBSERVATIONS 

1. Authorized Non-Storm Water Discharges 

Section B.3.b of the General Permit requires quarterly visual observations of all authorized non-storm water 
discharges and their sources. 

a. Do authorized non-storm water discharges occur at your facility? 

 YES  NO     Go to Item F.2 

b. Indicate whether you visually observed all authorized non-storm water discharges and their sources during the 
quarters when they were discharged.  Attach an explanation for any “NO” answers.  Indicate “N/A” for 

quarters without any authorized non-storm water discharges. 

July-September  YES  NO  N/A October-December  YES  NO  N/A 

January-March  YES  NO  N/A April-June  YES  NO  N/A 

c. Use Form 2 to report quarterly visual observations of authorized non-storm water discharges or provide the 

following information: 

i. name of each authorized non-storm water discharge 
ii. date and time of observation 
iii. source and location of each authorized non-storm water discharge 
iv. characteristics of the discharge at its source and impacted drainage area/discharge location 
v. name, title, and signature of observer 
vi. any new or revised BMPs necessary to reduce or prevent pollutants in authorized non-storm water 

discharges.  Provide new or revised BMP implementation date. 

2. Unauthorized Non-Storm Water Discharges 

Section B.3.a of the General Permit requires quarterly visual observations of all drainage areas to detect the 
presence of unauthorized non-storm water discharges and their sources. 

a. Indicate whether you visually observed all drainage areas to detect the presence of unauthorized non- storm 
water discharges and their sources.  Attach an explanation for any “NO” answers. 

July-September  YES  NO October-December  YES  NO 

January-March  YES  NO April-June  YES  NO 

b. Based upon the quarterly visual observations, were any unauthorized non-storm water discharges detected? 

 YES  NO     Go to Item F.2.d 

c. Have each of the unauthorized non-storm water discharges been eliminated or permitted? 

 YES  NO    Attach explanation 

d. Use Form 3 to report quarterly unauthorized non-storm water discharge visual observations or provide the 

following information: 

i. name of each unauthorized non-storm water discharge 
ii. date and time of observation 
iii. source and location of each unauthorized non-storm water discharge 
iv. characteristics of the discharge at its source and impacted drainage area/discharge location 
v. name, title, and signature of observer 
vi. any corrective actions necessary to eliminate the source of each unauthorized non-storm water discharge 

and to clean impacted drainage areas.  Provide date unauthorized non-storm water discharge(s) was 
eliminated or scheduled to be eliminated. 



2011-2012 

ANNUAL REPORT 
 

-5- 

G. MONTHLY WET SEASON VISUAL OBSERVATIONS 

Section B.4.a of the General Permit requires you to conduct monthly visual observations of storm water discharges at all 
storm water discharge locations during the wet season.  These observations shall occur during the first hour of discharge 
or, in the case of temporarily stored or contained storm water, at the time of discharge. 

1. Indicate below whether monthly visual observations of storm water discharges occurred at all discharge locations.  
Attach an explanation for any “NO” answers.  Include in this explanation whether any eligible storm events 

occurred during scheduled facility operating hours that did not result in a storm water discharge, and provide the date, 
time, name and title of the person who observed that there was no storm water discharge. 

 YES NO YES NO 

October   February   

November   March   

December   April   

January   May   

2. Report monthly wet season visual observations using Form 4 or provide the following information: 

a. date, time, and location of observation 
b. name and title of observer 
c. characteristics of the discharge (i.e., odor, color, etc.) and source of any pollutants observed 
d. any new or revised BMPs necessary to reduce or prevent pollutants in storm water discharges. 

Provide new or revised BMP implementation date. 

 

ANNUAL COMPREHENSIVE SITE COMPLIANCE EVALUATION (ACSCE) 
 
H. ACSCE CHECKLIST 

Section A.9 of the General Permit requires the facility operator to conduct one ACSCE in each reporting period (July 1-
June 30).  Evaluations must be conducted within 8-16 months of each other.  The SWPPP and monitoring program shall 
be revised and implemented, as necessary, within 90 days of the evaluation.  The checklist below includes the minimum 
steps necessary to complete a ACSCE.  Indicate whether you have performed each step below.  Attach an explanation 
for any “NO” answers. 

1. Have you inspected all potential pollutant sources and industrial activities areas?   YES   NO 

 The following areas should be inspected:

 areas where spills and leaks have occurred 
during the last year 

 outdoor wash and rinse areas 

 process/manufacturing areas 

 loading, unloading, and transfer areas 

 waste storage/disposal areas 

 dust/particulate generating areas 

 erosion areas 

 building repair, remodeling, and construction 

 material storage areas 

 vehicle/equipment storage areas 

 truck parking and access areas 

 rooftop equipment areas 

 vehicle fueling/maintenance areas 

 non-storm water discharge generating areas 
 

 
2. Have you reviewed your SWPPP to assure that its BMPs address existing 

potential pollutant sources and industrial activities areas?   YES   NO 

3. Have you inspected the entire facility to verify that the SWPPP’s site map 

is up-to-date?  The following site map items should be verified:   YES   NO

 facility boundaries 

 outline of all storm water drainage areas 

 areas impacted by run-on 

 storm water discharges locations 

 storm water collection and conveyance system 

 structural control measures such as catch basins, berms, 
containment areas, oil/water separators, etc. 
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4. Have you reviewed all General Permit compliance records generated 

since the last annual evaluation?   YES  NO 

 The following records should be reviewed:

 quarterly authorized non-storm water 
discharge visual observations 

 monthly storm water discharge visual 
observation 

 records of spills/leaks and associated 
clean-up/response activities 

 quarterly unauthorized non-storm water discharge 
visual observations 

 Sampling and Analysis records 

 preventative maintenance inspection and 
maintenance records 

 

 
5. Have you reviewed the major elements of the SWPPP to assure 

compliance with the General Permit?   YES   NO 

The following SWPPP items should be reviewed:

 pollution prevention team 

 list of significant materials 

 description of potential pollutant sources 

 assessment of potential pollutant sources 

 identification and description of the BMPs to be 
implemented for each potential pollutant source 

 

6. Have you reviewed your SWPPP to assure that a) the BMPs are adequate 

in reducing or preventing pollutants in storm water discharges and authorized 

non-storm water discharges, and b) the BMPs are being implemented?   YES   NO 

The following BMP categories should be reviewed:

 good housekeeping practices 

 spill response 

 employee training 

 erosion control 

 quality assurance 

 preventative maintenance 

 material handling and storage practices 

 waste handling/storage 

 structural BMPs 
 

 
7. Has all material handling equipment and equipment needed to 

implement the SWPPP been inspected?   YES   NO 

 

I. ACSCE EVALUATION REPORT 

The facility operator is required to provide an evaluation report that includes:

 identification of personnel performing the evaluation 

 the date(s) of the evaluation 

 necessary SWPPP revisions 

 schedule for implementing SWPPP revisions 

 any incidents of non-compliance and the 
corrective actions taken 

 

Use Form 5 to report the results of your evaluation or develop an equivalent form. 

J. ACSCE CERTIFICATION 

The facility operator is required to certify compliance with the Industrial Activities Storm Water General Permit.  To certify 
compliance, both the SWPPP and Monitoring Program must be up to date and be fully implemented. 

Based upon your ACSCE, do you certify compliance with the Industrial 

Activities Storm Water General Permit?   YES   NO 

If you answered “NO” attach an explanation to the ACSCE Evaluation Report why you are not in compliance with the 

Industrial Activities Storm Water General Permit. 
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DESCRIPTION OF BASIC ANALYTICAL PARAMETERS 
 
The Industrial Activities Storm Water General Permit (General Permit) requires you to analyze storm water samples for at least 
four parameters.  These are pH, Total Suspended Solids (TSS), Specific Conductance (SC),and Total Organic Carbon (TOC).  
Oil and Grease (O&G) may be substituted for TOC.  In addition, you must monitor for any other pollutants which you believe to 
be present in your storm water discharge as a result of industrial activity and analytical parameters listed in Table D of the 
General Permit.  There are no numeric limitations for the parameters you test for. 
 
The four parameters which the General Permit requires to be tested are considered indicator parameters.  In other words, 
regardless of what type of facility you operate, these parameters are nonspecific and general enough to usually provide some 
indication whether pollutants are present in your storm water discharge.  The following briefly explains what each of these 
parameters mean: 
 
pH is a numeric measure of the hydrogen-ion concentration.  The neutral, or acceptable, range is within 6.5 to 8.5.  At values 

less than 6.5, the water is considered acidic; above 8.5 it is considered alkaline or basic. An example of an acidic substance is 
vinegar, and a alkaline or basic substance is liquid antacid.  Pure rainfall tends to have a pH of a little less than 7.  There may 
be sources of materials or industrial activities which could increase or decrease the pH of your storm water discharge. If the 
pH levels of your storm water discharge are high or low, you should conduct a thorough evaluation of all potential pollutant 
sources at your site. 
  
Total Suspended Solids (TSS) is a measure of the undissolved solids that are present in your storm water discharge.  

Sources of TSS include sediment from erosion of exposed land, and dirt from impervious (i.e. paved) areas.  Sediment by 
itself can be very toxic to aquatic life because it covers feeding and breeding grounds, and can smother organisms living on 
the bottom of a water body.  Toxic chemicals and other pollutants also adhere to sediment particles.  This provides a medium 
by which toxic or other pollutants end up in our water ways and ultimately in human and aquatic life.  TSS levels vary in runoff 
from undisturbed land.  It has been shown that TSS levels increase significantly due to land development. 
 
Specific Conductance (SC) is a numerical expression of the ability of the water to carry an electric current.  SC can be used 

to assess the degree of mineralization, salinity, or estimate the total dissolved solids concentration of a water sample.  
Because of air pollution, most rain water has a SC a little above zero.  A high SC could affect the usability of waters for 
drinking, irrigation, and other commercial or industrial use. 
 
Total Organic Carbon (TOC) is a measure of the total organic matter present in water.  (All organic matter contains carbon)  

This test is sensitive and able to detect small concentrations of organic matter.  Organic matter is naturally occurring in 
animals, plants, and man.  Organic matter may also be man made (so called synthetic organics).  Synthetic organics include 
pesticides, fuels, solvents, and paints.   Natural organic matter utilizes the oxygen in a receiving water to biodegrade.  Too 
much organic matter could place a significant oxygen demand on the water, and possibly impact its quality.  Synthetic organics 
either do not biodegrade or biodegrade very slowly.  Synthetic organics are a source of toxic chemicals that can have adverse 
affects at very low concentrations.  Some of these chemicals bioaccumulate in aquatic life.  If your levels of TOC are high, you 
should evaluate all sources of natural or synthetic organics you may use at your site. 
 
Oil and Grease (O&G) is a measure of the amount of oil and grease present in your storm water discharge.  At very low 

concentrations, O&G can cause a sheen (that floating "rainbow") on the surface of water (1 qt. of oil can pollute 250,000 
gallons of water).  O&G can adversely affect aquatic life and create unsightly floating material and film on water, thus making it 
undrinkable.  Sources of O&G include maintenance shops, vehicles, machines and roadways. 
 
If you have any questions regarding whether or not your constituent concentrations are too high, please contact your local 
Regional Board office.  The United States Environmental Protection Agency (USEPA) has published stormwater discharge 
benchmarks for a number of parameters.  These benchmarks may be helpful when evaluating whether additional BMPs are 
appropriate.  These benchmarks can be accessed at our website at http://www.waterboards.ca.gov.  It is contained in the 
Sampling and Analysis Reduction Certification.   
 

See Storm Water Contacts at 
 

http://www.waterboards.ca.gov/water_issues/programs/stormwater/contact.shtml
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EXPLANATIONS TO SPECIFIC 2011-2012 ANNUAL REPORT QUESTIONS 

 

E.2  

There was one storm event on November 11, 2011 that produced discharge; however, the storm event had a 

total precipitation of less than 0.250 inches and discharge volumes at one or more of the monitoring 

locations were too low to collect adequate sample volumes.  

 

E.5 

Sample collection and analysis was not reduced in accordance with Section B.7.d of the general Permit. On 

February 1
st
, 2009 the Regional Water Quality Control Board (RWQCB) approved LBNL’s Alternative 

Stormwater Monitoring Plan (ASWMP).   

  

F.1.b 

Only the authorized discharges that were occurring during the quarterly observation period were inspected. 

It is possible that authorized non-storm water discharges may occur at other times when no quarterly 

observations are taking place.      

 

G.1 

For October, December, January, April and May, there were no storm events that met the criteria of 

the NPDES stormwater industrial permit; however, monthly observations were conducted during the best 

available storm event for each of those months. 



 

 

 

Appendix B 
Technical Memorandum: Hazardous Waste Handling Facility 

Investigate Studies
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Environment, Safety, and Health Division 
Environmental Services Group 

 

Technical Memorandum 
 
Date:  4/30/2010 

 

To:  San Francisco Regional Water Control Board 

 

From:  Tim Bauters, Stormwater Program Manager 

 

Subject:  Technical Memorandum Lawrence Berkeley National Laboratory Hazardous Waste Handling 

Facility Investigative Studies 

 

Introduction 
 
In 2009, Lawrence Berkeley National Laboratory (LBNL) implemented an Alternative Stormwater Monitoring 

Plan (“ASWMP”). The ASWMP fulfills the monitoring requirements and monitoring program objectives of 

California State Water Resources Control Board (SWRCB) Order No. 97-03-DWQ National Pollutant 

Discharge Elimination System (NPDES) General Permit No. CAS000001 (General Permit), Waste Discharge 

Requirements (WDRs) for the Discharge of StormWater Associated with Industrial Activities Excluding 

Construction Activities (“General Permit”). 

 

The ASWMP was prepared to provide a more industrial activity-specific indicator of pollutant contributions 

from regulated industrial activities at LBNL and thus a more reliable basis for evaluating the performance and 

effectiveness of Best Management Practices (BMPs) as described in the Stormwater Pollution Prevention Plan 

for the Facility (SWPPP; ESG, 2009). The specific industrial sites targeted in the ASWMP are shown on the 

following Figure 1 and include:  

 

1. Storage at the Blackberry Canyon parking lot (stormwater sample location MP-1);  

2. Fueling area at Building 76 (stormwater sample location MP-2); 

3. Metal fabrication, storage, and recycling at Building 77 and 79 (stormwater sample location MP-3); 

4. Hazardous waste storage and handling at Building 85 (stormwater sample locations MP-4 and MP-5); 

and, 

5. Bus transportation and parking in front of Building 64 (stormwater sample location MP-6). 
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Figure 1. LBNL Facility Plan with Buildings, Topography, and Stormwater Monitoring Locations 
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During the 2009/2010 storm season, stormwater samples MP-4 and MP-5 collected at the hazardous waste 

storage and handling area (Building 85 or B85) exceeded the bench mark values included in the ASWMP for 

chemical oxygen demand (COD) and Magnesium (Mg). In response, LBNL conducted an investigative study 

to identify the potential sources of these constituents in the B85 upper and lower yard. The 2009/2010 

stormwater sample results are summarized in Table 1 along with the ASWMP benchmarks for these 

constituents. A schematic overview for the B85 area is shown on Figure 2. 

 
       Figure 2. Schematic Overview of the Hazardous Waste Handling Facility, Building 85 

 

The investigative studies are described in the following sections and the results are then compared and 

evaluated to generate proposed new benchmarks for these constituents. 

Investigative Studies  
 
In August through October 2009, LBNL performed three investigative studies to identify potential sources of 

COD and Mg at B85. The investigative studies targeted three potential sources of COD and Mg; 1) coated 

concrete surfaces, 2) the underground drainage system and 3) atmospheric deposition. The following sections 

include descriptions of the procedures used in performing the studies, the results of the studies, and 

conclusions based on the study results.  
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Concrete Surface and Underground Drainage System Investigation  

 
LBNL performed this study on August 5, 2009. The B85 area is shown on Figure 2. LBNL selected the lower 

yard for this study since there is less motor vehicle traffic compared to the upper yard (safety concerns) and the 

stormwater monitoring in the upper and lower yards yielded similar results (Table 1).  

 

In addition to the coated concrete surfaces and the underground drainage system, stormwater run-on and spills 

from the hazardous waste storage and handling activities conducted at B85 are also potential stormwater 

pollutant sources. LBNL eliminated these two potential sources from consideration for the following reasons: 

 

 LBNL did not consider stormwater run-on as a potential source during this investigation because the 

potential for stormwater run-on to be the source was previously eliminated from consideration. 

Between the February 6 and May 1, 2009 stormwater sampling events LBNL eliminated stormwater 

run-on at B85 through the implementation of BMPs. As shown in Table 1, by comparison, the COD 

and Mg concentrations actually increased during the May 2009 stormwater monitoring event 

indicating that stormwater run-on was not the source of COD or Mg at B85. 

 LBNL did not consider accidental spills as a potential pollutant source since the hazardous waste 

handling facility at B85 keeps very detailed records of any potential spills, and no spills were recorded 

during the entire time period of this investigation. 

 

Therefore, during this investigation, LBNL specifically targeted the coated concrete surface of the B85 yards 

and the underground drainage system beneath the B85 yards. The procedures employed by LBNL during this 

study include: target constituents, quality assurance, target locations, water used during the tests, and 

procedural details. 

Procedures 

The first study included using deionized (DI) water as a surrogate for rainwater to assess which portion of the 

drainage system might be contributing COD or Mg to the stormwater. LBNL acquired the DI from Curtis & 

Tompkins Laboratories of Berkeley, California (C&T). 

 

LBNL performed the following activities and sample collection: 

 

 LBNL sampled with a pre-cleaned bailer the accumulated waters in the MP-4 drain inlet sump before 

the study. The sump is an approximately 5-foot deep concrete structure measuring about 3 feet wide 

and 6 ft long. The sump contained about 6 inches of standing water with no visible sediments. Using 

these dimensions, LBNL estimates approximately 67 gallons of water was present in the sump prior to 

the study. This sample is referred to as “Sump Before Study”. 

 LBNL poured approximately 5 gallons of DI water into the easternmost drain inlet of the lower yard 

(Figure 2). LBNL contained the water within the next drain inlet by temporarily plugging the 

downstream pipe using an acid-washed, modified 5 gallon bucket and collected a sample of this 

retained water using a pre-cleaned, acid-washed scoop. This sample is referred to as “Drain Pipe”. 

 LBNL poured approximately 5 gallons of DI water onto the surface of the concrete yard allowing the 

DI water to travel over the concrete coating. LBNL then collected a sample of this water at the 

entrance of the middle yard drain inlet (Figure 2) using a pre-cleaned, acid-washed scoop. This sample 

is referred to as “Concrete Surface”. 

 LBNL sampled the accumulated waters in the MP-4 drain inlet sump at the end of the study that 

included the water initially present plus approximately 10 gallons of DI water that LBNL added to the 

drainage system during the study. This sample is referred to as “Sump After Study”. 
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LBNL submitted the water samples to C&T for the following analyses: 

 

 COD by United States Environmental Agency (USEPA) Method 410.4; and, 

 Mg by USEPA Method 200.7; 

 

LBNL collected an equipment blank to assure the pre-cleaned, acid-washed sampling equipment was not 

contributing COD or Mg to the samples. 

Results and Discussion 

Analytical results from the samples collected during this study are summarized in Table 2. The Drain Pipe 

sample contained 220 mg/ L of COD and 2.6 mg/L of Mg. The Concrete Surface sample contained 290 mg/L 

COD and 2.6 mg/L Mg. During this study, COD and Mg were detected in the Concrete Surface and Drain Pipe 

samples at similar concentrations to what were detected as what we had measured during the prior stormwater 

sampling event on May 1 2009 (250 mg/ L COD and 2.2 mg/L Mg, (Table 1)). It should be noted that the 

equipment method blank for this investigative study was non-detect for Mg (<0.05 mg/L). 

 

The MP-4 Sump Before Study sample contained 54 mg/L COD and 2.3 mg/L Mg. After the study, the Sump 

After Study sample contained a slightly higher concentration of COD consistent with what would be expected 

but Mg decreased. We are uncertain as to why the Mg concentration decreased. 

 

 

These results indicate that the concrete surface and the drain pipe could be potential sources of the COD and 

Mg; however, it is also possible that COD and Mg accumulating on the concrete surface end up in the 

subsurface drainage system.  In addition, since the Drain Pipe and Concrete Surface samples collected during 

the study contained concentrations of COD and Mg similar to the storm water samples collected during storm 

water sampling, it appears that the deionized (DI) water was an effective surrogate for rainwater.  

 

If the concrete surface sample did not contain COD or Mg that would indicate that the drain pipe was the 

source. The similarities between the concrete surface, drain pipe, and May 1, 2009 stormwater samples 

indicates that the COD and Mg in the drain pipe could likely be from water contacting the concrete surface and 

flowing into the drain pipe. These results created the aerial deposition hypothesis, in summary the hypothesis 

assumes that COD and Mg are potentially "aerially" deposited via soil or dust particles deposited over surfaces 

at the facility. Hence aerial deposition on a variety of surfaces and locations were evaluated as described in the 

following sections. 

Assessing Aerial Deposition Investigative studies 

LBNL conducted two more investigative studies to assess whether or not the COD and Mg are aerially 

deposited on the coated concrete surface at B85. Given that the aerial deposition of those constituents should 

show similar COD and magnesium levels at non-industrial areas at the facility; another location beyond the 

B85 yards was also selected to verify the aerial deposition hypothesis. The soils in the Eastern portions of 

LBNL have Mg concentrations ranging from 7,400 to 12,000 mg/kg based on the last 5 years of annual soil 

data (available upon request). 

 

The lower yard of B85 was again selected for the Aerial Deposition investigative study and the asphalt pad 

near the upper water tower was selected as a non-industrial location.  The rationale for the other location or 

control location was to verify the aerial deposition hypothesis. In other words, if the COD and Mg are 

potentially aerially deposited at the facility, it should be deposited everywhere. 

 

The asphalt pad near the upper water tower has similar topography (nearby steep hillsides) to the B85 lower 
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yard and can be easily blocked from traffic that could potentially disturb the ongoing study. Unfortunately, at 

the upper water reservoir, the asphalt pad could cause interference, thus a brand new sheet of 15’ x 25’ plastic 

(held down with traffic cones, see photo 1 below) was deployed and left exposed for a time period of about 14 

day (dust/ soil aerial deposition period). Information and analytical data gathered at the upper water tower 

could be used to support the aerial deposition hypothesis for those 2 constituents at the facility.  

Procedures 

The September Aerial Deposition study used again deionized (DI) water as a surrogate for rainwater to assess 

if surface/dust particles might be contributing COD or Mg to the stormwater. LBNL acquired the DI from 

C&T. 

 

LBNL performed the following activities and sample collection methods: 

 

 LBNL poured approximately 5 gallons of DI water onto the surface of the concrete yard allowing the 

DI water to travel over the concrete coating. LBNL then collected a sample of this water at the 

entrance of the eastern most yard drain inlet (Figure 2) using a pre-cleaned, acid-washed scoop. This 

sample is referred to as “Before Cleaning Concrete Surface”. 

 Next step was to clean the tested area above; in addition 2 ft surrounding each side was cleaned as well 

with DI water and a "clean" scrub brush to remove potential surface contamination. Once the surface 

was deemed "clean" (by visual observation of the rinse waters), the area was rinsed with DI water 

again, scrubbed some more, rinsed again and again for a total of 3 rinses. During the last rinse, rinse 

waters were collected to check for any remaining COD and Mg. This sample is referred to as “After 

Cleaning Concrete Surface”. 

 At the upper water tower, 14 days prior to sample collection a brand new sheet of 15’ x 25’ plastic 

held down with traffic cones was deployed and left exposed for a time period of about 14 days. LBNL 

poured approximately 5 gallons of DI water onto the surface of the plastic sheet allowing the DI water 

to travel over the plastic sheet. LBNL then collected a sample of this water by lifting the plastic sheet 

off the ground and collecting rinse waters using a pre-cleaned, acid-washed scoop. This sample is 

referred to as “Plastic Sheet at Upper Water Tower”. 

 

LBNL submitted the water samples to C&T for the same above referenced analyses.  

 

LBNL collected an equipment blank to assure the pre-cleaned, acid-washed sampling equipment was not 

contributing COD or Mg to the samples. 
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                                             Photo 1. Deployed plastic at the upper water tower 

 

 
The Repeat Aerial Deposition study (October) was very similar in procedural setup to the September Aerial 

Deposition study. The Repeat Aerial Deposition study differs in the following aspects: 

 

 It was cut one day short because of an anticipated rain event on October 13, 2009. The dust/ soil aerial 

deposition period was 13 days instead of 14 days. 

 Another area at the B85 lower yard was selected to prevent interference caused by the previous 

investigative studies. 

 The plastic used at the upper tower area was replaced with a brand new piece of plastic for this Repeat 

Aerial Deposition study. 

 

Discussion of the Aerial Deposition Investigative Study Results: 

Analytical results from samples collected are summarized in Table 2. For the aerial deposition investigative 

study, the “before cleaning concrete surface” sample collected before cleaning contained 150 mg/L COD and 

2.9 mg/L Mg. The “After Cleaning Concrete Surface” sample did not contain detectable COD or Mg. During 

the Repeat Aerial Deposition Study (October), the concrete surface sample contained 45 mg/L COD and 1.6 

mg/L Mg. Again the “After Cleaning Concrete Surface” rinse water sample did not contain any detectable 

COD or Mg (<25 mg/L COD and <0.05 mg/L Mg). 

 

The plastic liner results for COD at the upper water tower were 230 mg/L during the Aerial Deposition 

Investigative Study and a non-detect value (a value less than the laboratory reporting limit or method detection 
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limit) in the Repeat Aerial Deposition Study. For Magnesium at the upper water tower we achieved 2.1 mg/L 

and 0.46 mg/L, respectively for the Aerial Deposition Study in September and the Repeat Aerial Deposition 

Study in October. It should be noted that results during the Aerial Deposition Study in September study were 

very similar to the values that were monitored on the surface at the B85 yards during the last stormwater 

monitoring performed on May 1, 2009 (Table 1). 

 

For the Repeat Aerial Deposition Study in October it is noted that aerial deposits on the concrete surface and 

plastic liner were less than that during the prior investigative studies as shown in the results. It should be noted 

that a different drain inlet was selected during the October Repeat Aerial Deposition investigative study than 

the one selected during the September study to exclude any prior cleaning history; thus by the best of our 

knowledge that area did not receive any washing or cleaning in between the 2 studies. Given that a brand new 

plastic was put out each time at the upper water tower for the Aerial Deposition Studies, and we measured 

reductions in concentration there as well; lesser aerial deposition during that time period could be possible. 

Specifically COD in the Before Cleaning Concrete Surface sample resulted in 45 mg/L which is significantly 

less than in prior studies, and could potentially explain why COD was not detected on top of the plastic surface 

(<25 mg/L, see Table 2) . 

 

It should also be noted that all equipment method blanks were non-detect for Mg (<0.05 mg/L) for all three of 

the investigative studies. 

Upper Confidence Limit Calculation 

Table 3 presents the results from the B85 surface samples before any cleaning took place, the single-sided 95% 

upper confidence limit (95% UCL) was determined per Student T-test for those three samples, analysis was 

completed for COD and Mg. 

 COD concentrations ranged from 45 to 290 mg/L, with an average of 161.7 mg/L and a calculated 

95% UCL of 415 mg/L. 

 g concentrations ranged from 1.6 to 2.9 mg/L, with an average of 2.4 mg/L and a calculated 95% 

UCL of 3.8 mg/L. 

All COD and Mg concentrations measured during stormwater monitoring were below the calculated 95% UCL  

concentrations for the respective constituents as determined during the above described investigative studies. 

The UCL concentrations of 415 mg/L and 3.8 mg/L for COD and Mg; respectively, will be the UCL of the 

baseline or background concentrations for those constituents for future stormwater monitoring at the B85 

yards.  

Conclusion 

A series of investigative studies were completed at the Building 85, Hazardous Waste Handling Facility 

(HWHF), outdoor yards to identify key sources of elevated COD and Mg, measured during the bi-annual 

stormwater monitoring events. Setup of the three investigative studies and their analytical results are described 

in detail in this Technical Memorandum. 

  

Based on the results achieved in the August investigative study, a hypothesis was created in which we assumed 

that COD and Mg are "aerially" deposited with small soil particles over surfaces at the facility. To test this 

hypothesis, scrubbing/cleaning of the B85 surface yard and another location was added to the investigative 

study setup. The selection of another location was also added to the study in order to understand further if non-
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industrial areas at the facility also showed similar COD and Mg concentrations as what was witnessed at the 

B85 yards. 

 

Results from the September investigative study did support an aerial deposition hypothesis for those 2 analytes 

at the facility. To verify this hypothesis, the September investigative study was repeated in October, with 

similar results but with lower concentrations in general. 

 

Finally upper level confidence limits (UCL) were calculated from the sampling results for COD and Mg from 

the surface collections using statistical calculations (Student’s t-test as shown in Table 3).  The resulting UCLs 

will serve as the baseline or background concentration levels for future stormwater monitoring. In other words, 

if during future stormwater monitoring sampling those Upper Confidence Limits were exceeded, additional 

investigative studies will be performed; thus the UCL basically serves as a proposed new benchmark for that 

stormwater sampling location and those constituents.  

Tables 

Table 1: Summary of the B85 Stormwater Monitoring Data 

Table 2: Summary of the B85 Investigative Studies  

Table 3: Student’s T-Test Calculation 

References 

U.S. EPA. SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, third edition. 

 

 



1
s
t 
S

to
rm

2
n
d
 S

to
rm

3
rd

 s
to

rm
1
s
t 
S

to
rm

2
n
d
 S

to
rm

3
rd

 S
to

rm

2
/6

/2
0
0
9

5
/1

/2
0
0
9

1
0
/1

3
/2

0
0
9

2
/6

/2
0
0
9

5
/1

/2
0
0
9

1
0
/1

3
/2

0
0
9

p
H

p
H

in
 h

o
u
s
e

0
.0

1
6
.0

0
-9

.0
0

7
.7

5
6
.7

4
8
.6

5
7
.6

3
6
.8

9
9
.3

9

C
o
n
d
u
c
ti
v
it
y

u
m

h
o
s
/c

m
B

C
/C

-T
1

N
A

2
3

1
3
1

1
3
.5

3
1
.2

8
8
.3

1
4
.6

T
S

S
m

g
/l

B
C

/C
-T

1
1
0
0

3
7
0

1
4

3
0

5
4

4
5

O
il 

&
 G

re
a
s
e

m
g
/l

B
C

/C
-T

5
1
5

N
D

N
D

N
D

N
D

N
D

N
D

A
m

m
o
n
ia

 (
N

H
3
)

m
g
/l

B
C

/C
-T

0
.0

5
1
9
.0

0
0
.1

3
1
.6

N
D

0
.1

1
1
.3

0
.1

3

C
O

D
m

g
/l

B
C

/C
-T

2
5

1
2
0

N
D

2
5
0

2
5

N
D

1
9
0

4
6

A
rs

e
n
ic

m
g
/l

B
C

/C
-T

0
.0

5
0
.1

6
8
5

N
D

N
D

N
D

N
D

N
D

N
D

C
a
d
m

iu
m

m
g
/l

B
C

/C
-T

0
.0

1
0
.0

1
5
9

N
D

N
D

N
D

N
D

N
D

N
D

C
y
a
n
id

e
m

g
/l

B
C

/C
-T

0
.0

0
5

0
.0

6
3
6

N
D

N
D

N
D

N
D

N
D

N
D

L
e
a
d

m
g
/l

B
C

/C
-T

0
.0

5
0
.0

8
1
6

N
D

N
D

0
.0

0
3
2

N
D

N
D

0
.0

0
7
7

M
a
g
n
e
s
iu

m
m

g
/l

B
C

/C
-T

0
.0

5
0
.0

6
3
6

0
.0

8
4

2
.2

0
.2

1
0
.2

5
1
.9

0
.4

9

M
e
rc

u
ry

m
g
/l

B
C

/C
-T

0
.0

0
0
2

0
.0

0
2
4

N
D

N
D

N
D

N
D

N
D

N
D

S
e
le

n
iu

m
m

g
/l

B
C

/C
-T

0
.1

0
0
.2

3
8
5

N
D

N
D

N
D

N
D

N
D

N
D

S
ilv

e
r

m
g
/l

B
C

/C
-T

0
.0

1
0
.0

3
1
8

N
D

N
D

N
D

N
D

N
D

N
D

N
o
te

s
:

R
e
s
u
lt
s
 s

h
o
w

n
 i
n
 r

e
d
 e

x
c
e
e
d
 b

e
n
c
h
m

a
rk

 v
a
lu

e
s

M
S

G
P

u
m

h
o
s
/c

m
m

ic
ro

 m
h
o
s
 p

e
r 

c
e
n
ti
m

e
te

r

m
g
/l

m
ill

ig
ra

m
s
 p

e
r 

lit
e
r

N
A

n
o
t 
a
v
a
ila

b
le

L
a

w
re

n
c

e
 B

e
rk

e
le

y
 N

a
ti

o
n

a
l 

L
a

b
o

ra
to

ry

T
a
b

le
 1

S
u

m
m

a
ry

 o
f 

th
e
 B

8
5

 S
to

rm
w

a
te

r 
M

o
n

it
o

ri
n

g
 D

a
ta

M
u
lt
i-
s
e
c
to

r 
G

e
n
e
ra

l 
P

e
rm

it
, 
U

n
it
e
d
 S

ta
te

s
 E

n
v
ir
o
n
m

e
n
ta

l 
P

ro
te

c
ti
o
n
 A

g
e
n
c
y
 (

U
S

E
P

A
),

 F
in

a
l 
M

o
d
if
ic

a
ti
o
n
 o

f 
th

e
 N

a
ti
o
n
a
l 
P

o
llu

ta
n
t 
D

is
c
h
a
rg

e
 

E
lim

in
a
ti
o
n
 S

y
s
te

m
s
 (

N
D

P
E

S
) 

S
to

rm
 W

a
te

r 
M

u
lt
i-
S

e
c
to

r 
G

e
n
e
ra

l

P
e
rm

it
 f

o
r 

In
d
u
s
tr

ia
l 
A

c
ti
v
it
ie

s
; 
T

e
rm

in
a
ti
o
n
 o

f 
th

e
 E

P
A

 N
P

D
E

S
 S

to
rm

 W
a
te

r 
B

a
s
e
lin

e

In
d
u
s
tr

ia
l 
G

e
n
e
ra

l 
P

e
rm

it
, 
W

a
s
h
in

g
to

n
 D

.C
 F

e
d
e
ra

l 
R

e
g
is

te
r,

 S
e
p
te

m
b
e
r 

3
0
, 
1
9
9
8

(U
S

E
P

A
, 
1
9
9
8
).

Constituent

Units

Lab  Primary/QAQC

Reporting Limit

Benchmark (2000 MSGP)

M
P

4
 (

B
8
5
 L

o
w

e
r 

Y
a
rd

)
M

P
5
 (

B
8
5
 U

p
p

e
r 

Y
a
rd

)



S
u
m

p
 

B
e
fo

re
 

S
tu

d
y

D
ra

in
 P

ip
e

C
o
n
c
re

te
 

S
u
rf

a
c
e

S
u
m

p
 A

ft
e
r 

S
tu

d
y

B
e
fo

re
 

C
le

a
n
in

g
 

C
o
n
c
re

te
 

S
u
rf

a
c
e

A
ft

e
r 

C
le

a
n
in

g
 

C
o
n
c
re

te
 

S
u
rf

a
c
e

P
la

s
ti
c
 S

h
e
e
t 

a
t 

U
p
p
e
r 

W
a
te

r 
T

o
w

e
r

B
e
fo

re
 

C
le

a
n
in

g
 

C
o
n
c
re

te
 

S
u
rf

a
c
e

A
ft

e
r 

C
le

a
n
in

g
 

C
o
n
c
re

te
 

S
u
rf

a
c
e

P
la

s
ti
c
 S

h
e
e
t 

a
t 

U
p
p
e
r 

W
a
te

r 
T

o
w

e
r

C
O

D
m

g
/l

B
C

/C
-T

2
5

1
2

0
5
4

2
2
0

2
9
0

7
6

1
5
0

N
D

2
3
0

4
5

N
D

N
D

M
a

g
n

e
s
iu

m
m

g
/l

B
C

/C
-T

0
.0

5
0

.0
6

3
6

2
.3

2
.6

2
.6

2
.1

2
.9

N
D

2
.1

1
.6

N
D

0
.4

6

N
o
te

s
:

1 2 3

S
u

m
m

a
ry

 o
f 

th
e

 B
8

5
 I
n

v
e

s
ti

g
a

ti
v
e

 S
tu

d
ie

s

T
a

b
le

 2

L
a

w
re

n
c

e
 B

e
rk

e
le

y
 N

a
ti

o
n

a
l 
L

a
b

o
ra

to
ry

F
o
r 

th
e
 C

o
n
c
re

te
 S

u
rf

a
c
e
 a

n
d
 U

n
d
e
rg

ro
u
n
d
 D

ra
in

a
g
e
 S

y
s
te

m
 I

n
v
e
s
ti
g
a
ti
o
n
 i
n
 A

u
g
u
s
t 

2
0
0
9
 w

e
 p

o
u
re

d
 l
a
b
o
ra

to
ry

 D
I 

w
a
te

r 
o
n
to

 t
h
e
 y

a
rd

 t
o
 m

im
ic

 r
a
in

w
a
te

r 
a
t 

s
tr

a
te

g
ic

 

lo
c
a
ti
o
n
s
 o

n
 t

h
e
 y

a
rd

.

F
o
r 

th
e
 A

e
ri

a
l 
D

e
p
o
s
it
io

n
 i
n
v
e
s
ti
g
a
ti
v
e
 s

tu
d
y
, 

w
e
 u

s
e
d
 t

h
e
 s

a
m

e
 c

o
n
c
e
p
t 

a
s
 i
n
 A

u
g
u
s
t 

s
tu

d
y
 b

u
t 

fo
c
u
s
e
d
 s

p
e
c
if
ic

a
lly

 o
n
 t

h
e
 s

u
rf

a
c
e
s
. 

C
le

a
n
in

g
 o

f 
th

e
 c

o
a
te

d
 c

o
n
c
re

te
 y

a
rd

 

w
a
s
 d

o
n
e
 w

it
h
 L

a
b
o
ra

to
ry

 D
I 

w
a
te

r.
 P

la
s
ti
c
 w

a
s
 p

u
t 

o
u
t 

o
n
 A

u
g
u
s
t 

2
4
 a

n
d
 l
e
ft

 e
x
p
o
s
e
d
 a

t 
th

e
 u

p
p
e
r 

w
a
te

r 
to

w
e
r 

fo
r 

a
b
o
u
t 

1
4
 d

a
y
s
. 

F
o
r 

th
e
 R

e
p
e
a
t 

A
e
ri

a
l 
D

e
p
o
s
it
io

n
 I

n
v
e
s
ti
g
a
ti
v
e
 s

tu
d
y
 i
n
 O

c
to

b
e
r 

w
e
 u

s
e
d
 t

h
e
 s

a
m

e
 c

o
n
c
e
p
t 

a
s
 i
n
 S

e
p
te

m
b
e
r.

 P
la

s
ti
c
 w

a
s
 p

u
t 

o
u
t 

o
n
 S

e
p
te

m
b
e
r 

3
0
 a

n
d
 l
e
ft

 e
x
p
o
s
e
d
 a

t 
th

e
 

u
p
p
e
r 

w
a
te

r 
to

w
e
r 

 f
o
r 

a
b
o
u
t 

1
3
 d

a
y
s
. 

Constituent

Units

Reporting Limit

R
e
p

e
a
t 

A
e
ri

a
l 

D
e
p

o
s
it

io
n

 I
n

v
e
s
ti

g
a
ti

v
e
 

S
tu

d
y
  

(O
c
to

b
e
r 

2
0
0
9
)3

O
c
to

b
e
r 

1
2
 2

0
0
9

Lab  Primary/QAQC

Benchmark (2000 MSGP)

A
e
ri

a
l 

D
e
p

o
s
it

io
n

 I
n

v
e
s
ti

g
a
ti

v
e
 S

tu
d

y
 

(S
e
p

te
m

b
e
r 

2
0
0
9
)2

S
e
p

te
m

b
e
r 

8
 2

0
0
9

A
u

g
u

s
t 

5
 2

0
0
9

C
o

n
c
re

te
 S

u
rf

a
c
e
 a

n
d

 U
n

d
e
rg

ro
u

n
d

 D
ra

in
a
g

e
 

S
y
s
te

m
 I

n
v
e
s
ti

g
a
ti

o
n

 (
A

u
g

u
s
t 

2
0
0
9
)1



C
o
n

c
re

te
 S

u
rf

a
c
e

B
e
fo

re
 C

le
a
n

in
g

 C
o
n

c
re

te
 

S
u
rf

a
c
e
 

B
e
fo

re
 C

le
a
n

in
g

 C
o
n

c
re

te
 

S
u
rf

a
c
e
 

A
u

g
u

s
t 

5
 2

0
0

9
S

e
p

te
m

b
e
r 

8
 2

0
0

9
O

c
to

b
e
r 

1
2
 2

0
0
9

A
v
e
ra

g
e

S
ta

n
d

a
rd

 D
e
v
ia

ti
o

n
U

C
L

C
O

D
m

g
/l

B
C

/C
-T

2
9

0
1

5
0

4
5

1
6

1
.7

1
2

2
.9

4
1

5

M
a
g

n
e

s
iu

m
m

g
/l

B
C

/C
-T

2
.6

2
.9

1
.6

2
.4

0
.7

3
.8

N
o
te

1
.

e
d

it
io

n

L
a

w
re

n
c

e
 B

e
rk

e
le

y
 N

a
ti

o
n

a
l 
L

a
b

o
ra

to
ry

A
e
ri

a
l 
D

e
p

o
s
it

io
n

 

In
v
e
s

ti
g

a
ti

v
e
 S

tu
d

y
 

(O
c

to
b

e
r 

2
0
0

9
)

U
p

p
e
r 

9
5
%

 C
o

n
fi

d
e
n

c
e

 L
im

it
 C

a
lc

u
la

ti
o

n
 1

S
tu

d
e

n
t'

s
 T

-t
e

s
t 

C
a

lc
u

la
ti

o
n

T
a

b
le

 3

U
p
p

e
r 

9
5
%

 C
o
n

fi
d
e

n
c
e

 L
im

it
 (

U
C

L
) 

a
s
 d

e
te

rm
in

e
d
 i
n
 U

.S
. 
E

P
A

. 
S

W
-8

4
6
, 

T
e
s
t 

M
e
th

o
d
s
 f

o
r 

E
v
a
lu

a
ti
n
g

 S
o
lid

 W
a
s
te

, 
P

h
y
s
ic

a
l/
C

h
e

m
ic

a
l 
M

e
th

o
d
s
, 

th
ir

d

Lab  Primary/QAQC

A
e
ri

a
l 
D

e
p

o
s
it

io
n

 

In
v
e
s

ti
g

a
ti

v
e
 S

tu
d

y
 

(S
e
p

te
m

b
e
r 

2
0
0

9
)

C
o

n
c
re

te
 S

u
rf

a
c

e
 a

n
d

 

U
n

d
e
rg

ro
u

n
d

 D
ra

in
a
g

e
 

S
y
s
te

m
 I
n

v
e
s

ti
g

a
ti

o
n

 

(A
u

g
u

s
t 

2
0
0

9
)

Constituent

Units



 



 

 

Appendix C 
Laboratory Data Certificates and Chain-of-Custody Forms   

(Storm 1)
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Laboratory Job Number 234245
ANALYTICAL REPORT

Lawrence Berkeley National Lab       Project  : STANDARD                                    
1 Cyclotron Road                     Location : Surface Water Monitoring Program-ASWM       
Berkeley, CA 94720                   Level    : II                                          

Sample ID Lab ID
66842           234245-001
66843           234245-002
66845           234245-003
66846           234245-004
66848           234245-005
66849           234245-006
66850           234245-007
66851           234245-008
66858           234245-009
66859           234245-010
66860           234245-011
66861           234245-012
66863           234245-013
66864           234245-014
66865           234245-015
66866           234245-016
66868           234245-017
66869           234245-018
66871           234245-019

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  02/17/2012 
Project Manager

NELAP # 01107CA                                                                
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CASE NARRATIVE

Laboratory number:        234245
Client:                   Lawrence Berkeley National Lab
Location:                 Surface Water Monitoring Program-ASWM
Request Date:             02/07/12
Samples Received:         02/07/12

This data package contains sample and QC results for nineteen water samples,
requested for the above referenced project on 02/07/12. The samples were
received cold and intact. All holding times and calibration criteria were met.

Metals (EPA 200.8 and EPA 245.1):
No analytical problems were encountered.

Ion Chromatography (EPA 300.0 and EPA 300.0):
No analytical problems were encountered.

Conductivity (SM2510B):
No analytical problems were encountered.

Total Cyanide (SM4500CN-E):
No analytical problems were encountered.

Ammonia Nitrogen (SM4500NH3-D):
No analytical problems were encountered.

Total Oil & Grease (HEM) (EPA 1664A):
Matrix spikes were not performed for this analysis due to insufficient sample
volume. No analytical problems were encountered.

Total Suspended Solids (TSS) (SM2540D):
High RPD was observed for total suspended solids in the BS/BSD for batch
183703. High RPD was observed for total suspended solids in the MS/MSD of
66842 (lab # 234245-001). No other analytical problems were encountered.

Chemical Oxygen Demand (SM5220D):
No analytical problems were encountered.

Page 1 of 1
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Metals Analytical Report

Lab #:    234245                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            EPA 200.8                     
Project#: STANDARD                             Analysis:        EPA 200.8                     
Location: Surface Water Monitoring Program-ASWM                                                
COC #:           07395                         Batch#:          183606                        
Requested:       STORMMET-ASWMP-77             Instrument:      MET26                         
Matrix:          Water                         Chemist:         AH                            
Units:           mg/L                          Received:        02/07/12                      
Diln Fac:        5.000                         Prepared:        02/08/12 18:20                

Field ID:        66851                          Sampled:         02/07/12 06:12                 
Type:            SAMPLE                         Analyzed:        02/15/12 20:17                 
Lab ID:          234245-008                                                                     

Analyte             Code       Result                RL         
Aluminum                       0313           0.14                0.050     
Copper                         2800           0.018               0.0050    
Iron                           5350           0.23                0.050     
Lead                           5450     ND                        0.0050    
Zinc                           9050           0.13                0.050     

Field ID:        66871                          Sampled:         02/07/12 07:35                 
Type:            SAMPLE                         Analyzed:        02/15/12 20:38                 
Lab ID:          234245-019                                                                     

Analyte             Code       Result                RL         
Aluminum                       0313     ND                        0.050     
Copper                         2800     ND                        0.0050    
Iron                           5350     ND                        0.050     
Lead                           5450     ND                        0.0050    
Zinc                           9050     ND                        0.050     

Type:            BLANK                          Analyzed:        02/15/12 20:09                 
Lab ID:          QC628014                                                                       

Analyte             Code       Result                RL         
Aluminum                       0313     ND                        0.050     
Copper                         2800     ND                        0.0050    
Iron                           5350     ND                        0.050     
Lead                           5450     ND                        0.0050    
Zinc                           9050     ND                        0.050     

ND= Not Detected
RL= Reporting Limit
Page 1 of 1                                                                                                                      14.2
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Metals Analytical Report

Lab #:    234245                               Location: Surface Water Monitoring Program-ASWM 
Client:   Lawrence Berkeley National Lab       Cert #:   01107CA                              
Project#: STANDARD                                                                            
COC #:           07395                         Units:           mg/L                          
Requested:       STORMMET-ASWMP-85             Received:        02/07/12                      
Matrix:          Water                                                                        

Field ID:        66861                          Lab ID:          234245-012                     
Type:            SAMPLE                         Sampled:         02/07/12 07:15                 

Analyte    Code    Result       RL     Diln Fac Batch# Instrument Chemist    Prepared       Analyzed       Prep      Analysis  
Arsenic       0450  ND            0.050   5.000    183606 MET26      AH      02/08/12 18:20 02/15/12 20:30 EPA 200.8   EPA 200.8   
Cadmium       1650  ND            0.010   5.000    183606 MET26      AH      02/08/12 18:20 02/15/12 20:30 EPA 200.8   EPA 200.8   
Lead          5450  ND            0.050   5.000    183606 MET26      AH      02/08/12 18:20 02/15/12 20:30 EPA 200.8   EPA 200.8   
Magnesium     5500        0.36    0.050   5.000    183606 MET26      AH      02/08/12 18:20 02/15/12 20:30 EPA 200.8   EPA 200.8   
Mercury       5600  ND            0.00020 1.000    183694 MET34      NT      02/13/12 06:55 02/13/12 13:00 METHOD      EPA 245.1   
Selenium      7600  ND            0.050   5.000    183606 MET26      AH      02/08/12 18:20 02/15/12 20:30 EPA 200.8   EPA 200.8   
Silver        7800  ND            0.010   5.000    183606 MET26      AH      02/08/12 18:20 02/15/12 20:30 EPA 200.8   EPA 200.8   

Field ID:        66866                          Lab ID:          234245-016                     
Type:            SAMPLE                         Sampled:         02/07/12 07:05                 

Analyte    Code    Result       RL     Diln Fac Batch# Instrument Chemist    Prepared       Analyzed       Prep      Analysis  
Arsenic       0450  ND            0.050   5.000    183606 MET26      AH      02/08/12 18:20 02/15/12 20:34 EPA 200.8   EPA 200.8   
Cadmium       1650  ND            0.010   5.000    183606 MET26      AH      02/08/12 18:20 02/15/12 20:34 EPA 200.8   EPA 200.8   
Lead          5450  ND            0.050   5.000    183606 MET26      AH      02/08/12 18:20 02/15/12 20:34 EPA 200.8   EPA 200.8   
Magnesium     5500        0.14    0.050   5.000    183606 MET26      AH      02/08/12 18:20 02/15/12 20:34 EPA 200.8   EPA 200.8   
Mercury       5600  ND            0.00020 1.000    183694 MET34      NT      02/13/12 06:55 02/13/12 13:02 METHOD      EPA 245.1   
Selenium      7600  ND            0.050   5.000    183606 MET26      AH      02/08/12 18:20 02/15/12 20:34 EPA 200.8   EPA 200.8   
Silver        7800  ND            0.010   5.000    183606 MET26      AH      02/08/12 18:20 02/15/12 20:34 EPA 200.8   EPA 200.8   

Type:            BLANK                          Chemist:         AH                             
Lab ID:          QC628014                       Prepared:        02/08/12 18:20                 
Diln Fac:        5.000                          Analyzed:        02/15/12 20:09                 
Batch#:          183606                         Prep:            EPA 200.8                      
Instrument:      MET26                          Analysis:        EPA 200.8                      

Analyte             Code       Result                RL         
Arsenic                        0450     ND                        0.050     
Cadmium                        1650     ND                        0.010     
Lead                           5450     ND                        0.0050    
Magnesium                      5500     ND                        0.050     
Selenium                       7600     ND                        0.050     
Silver                         7800     ND                        0.010     

Code:            5600                           Chemist:         NT                             
Type:            BLANK                          Prepared:        02/13/12 06:55                 
Lab ID:          QC628383                       Analyzed:        02/13/12 12:18                 
Diln Fac:        1.000                          Prep:            METHOD                         
Batch#:          183694                         Analysis:        EPA 245.1                      
Instrument:      MET34                                                                          

Analyte                   Result                RL         
Mercury                            ND                        0.00020   

ND= Not Detected
RL= Reporting Limit
Page 1 of 1                                                                                                                      15.2
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Batch QC Report

Metals Analytical Report

Lab #:    234245                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            EPA 200.8                     
Project#: STANDARD                             Analysis:        EPA 200.8                     
Location: Surface Water Monitoring Program-ASWM                                                
Requested:       STORMMET-ASWMP-77             Batch#:          183606                        
Type:            LCS                           Instrument:      MET26                         
Lab ID:          QC628015                      Chemist:         AH                            
Matrix:          Water                         Prepared:        02/08/12 18:20                
Units:           mg/L                          Analyzed:        02/15/12 20:13                
Diln Fac:        5.000                                                                        

Analyte             Code       Spiked              Result         %REC  Limits 
Aluminum                       0313          10.00                8.455     85     66-125  
Copper                         2800           0.1000              0.09195   92     71-120  
Iron                           5350          10.00                9.145     91     62-136  
Lead                           5450           0.1000              0.09235   92     75-120  
Zinc                           9050           0.1000              0.09100   91     70-125  

Page 1 of 1                                                                                                                      27.1
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Batch QC Report

Metals Analytical Report

Lab #:    234245                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            EPA 200.8                     
Project#: STANDARD                             Analysis:        EPA 200.8                     
Location: Surface Water Monitoring Program-ASWM                                                
Requested:       STORMMET-ASWMP-85             Batch#:          183606                        
Type:            LCS                           Instrument:      MET26                         
Lab ID:          QC628015                      Chemist:         AH                            
Matrix:          Water                         Prepared:        02/08/12 18:20                
Units:           mg/L                          Analyzed:        02/15/12 20:13                
Diln Fac:        5.000                                                                        

Analyte             Code       Spiked              Result         %REC  Limits 
Arsenic                        0450           0.1000              0.08975   90     77-120  
Cadmium                        1650           0.1000              0.09130   91     76-120  
Lead                           5450           0.1000              0.09235   92     75-120  
Magnesium                      5500          10.00                8.510     85     66-126  
Selenium                       7600           0.1000              0.09045   90     74-122  
Silver                         7800           0.1000              0.08795   88     76-120  

Page 1 of 1                                                                                                                      29.1
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Batch QC Report

Metals Analytical Report

Lab #:    234245                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            EPA 200.8                     
Project#: STANDARD                             Analysis:        EPA 200.8                     
Location: Surface Water Monitoring Program-ASWM                                                
Requested:       STORMMET-ASWMP-77             Batch#:          183606                        
Field ID:        66851                         Instrument:      MET26                         
MSS Lab ID:      234245-008                    Chemist:         AH                            
Matrix:          Water                         Sampled:         02/07/12 06:12                
Units:           mg/L                          Received:        02/07/12                      
Diln Fac:        5.000                         Prepared:        02/08/12 18:20                

Type:            MS                             Analyzed:        02/15/12 20:21                 
Lab ID:          QC628016                                                                       

Analyte          Code    MSS Result        Spiked          Result       %REC  Limits 
Aluminum                 0313         0.1366         10.00            8.185    80     62-121  
Copper                   2800         0.01790         0.1000          0.1050   87     62-120  
Iron                     5350         0.2328         10.00            9.305    91     56-131  
Lead                     5450         0.003146        0.1000          0.09205  89     68-120  
Zinc                     9050         0.1295          0.1000          0.2349   105    57-120  

Type:            MSD                            Analyzed:        02/15/12 20:25                 
Lab ID:          QC628017                                                                       

Analyte           Code       Spiked             Result        %REC  Limits  RPD  Lim
Aluminum                    0313         10.00               8.035     79     62-121  2    20  
Copper                      2800          0.1000             0.1004    83     62-120  4    38  
Iron                        5350         10.00               8.970     87     56-131  4    32  
Lead                        5450          0.1000             0.08960   86     68-120  3    20  
Zinc                        9050          0.1000             0.2272    98     57-120  3    40  

RPD= Relative Percent Difference
Page 1 of 1                                                                                                                      28.1

12 of 30



Batch QC Report

Metals Analytical Report

Lab #:    234245                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            EPA 200.8                     
Project#: STANDARD                             Analysis:        EPA 200.8                     
Location: Surface Water Monitoring Program-ASWM                                                
Requested:       STORMMET-ASWMP-85             Batch#:          183606                        
Field ID:        66851                         Instrument:      MET26                         
MSS Lab ID:      234245-008                    Chemist:         AH                            
Matrix:          Water                         Sampled:         02/07/12 06:12                
Units:           mg/L                          Received:        02/07/12                      
Diln Fac:        5.000                         Prepared:        02/08/12 18:20                

Type:            MS                             Analyzed:        02/15/12 20:21                 
Lab ID:          QC628016                                                                       

Analyte         Code    MSS Result         Spiked          Result       %REC  Limits 
Arsenic                 0450        0.0004420         0.1000          0.08785  87     71-120  
Cadmium                 1650        0.0006425         0.1000          0.08870  88     70-120  
Lead                    5450        0.003146          0.1000          0.09205  89     68-120  
Magnesium               5500        0.3465           10.00            8.610    83     49-129  
Selenium                7600        0.0002865         0.1000          0.09335  93     63-120  
Silver                  7800       <0.00005422        0.1000          0.08685  87     62-120  

Type:            MSD                            Analyzed:        02/15/12 20:25                 
Lab ID:          QC628017                                                                       

Analyte           Code       Spiked             Result        %REC  Limits  RPD  Lim
Arsenic                     0450          0.1000             0.08475   84     71-120  4    37  
Cadmium                     1650          0.1000             0.08515   85     70-120  4    28  
Lead                        5450          0.1000             0.08960   86     68-120  3    20  
Magnesium                   5500         10.00               8.215     79     49-129  5    40  
Selenium                    7600          0.1000             0.08650   86     63-120  8    32  
Silver                      7800          0.1000             0.08340   83     62-120  4    20  

RPD= Relative Percent Difference
Page 1 of 1                                                                                                                      30.1
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Batch QC Report

Metals Analytical Report

Lab #:    234245                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            METHOD                        
Project#: STANDARD                             Analysis:        EPA 245.1                     
Location: Surface Water Monitoring Program-ASWM                                                
Analyte:         Mercury                       Diln Fac:        1.000                         
Code:            5600                          Batch#:          183694                        
Requested:       STORMMET-ASWMP-85             Instrument:      MET34                         
Type:            LCS                           Chemist:         NT                            
Lab ID:          QC628384                      Prepared:        02/13/12 06:55                
Matrix:          Water                         Analyzed:        02/13/12 12:19                
Units:           mg/L                                                                         

Spiked              Result         %REC  Limits 
0.002500            0.002562  102    79-120  

Page 1 of 1                                                                                                                      16.0
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Batch QC Report

Metals Analytical Report

Lab #:    234245                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            METHOD                        
Project#: STANDARD                             Analysis:        EPA 245.1                     
Location: Surface Water Monitoring Program-ASWM                                                
Analyte:         Mercury                       Diln Fac:        1.000                         
Code:            5600                          Batch#:          183694                        
Requested:       STORMMET-ASWMP-85             Instrument:      MET34                         
Field ID:        ZZZZZZZZZZ                    Chemist:         NT                            
MSS Lab ID:      234314-002                    Sampled:         02/09/12 12:21                
Matrix:          Water                         Received:        02/09/12                      
Units:           mg/L                          Prepared:        02/13/12 06:55                

Type   Lab ID     MSS Result      Spiked       Result    %REC  Limits RPD Lim    Analyzed   
MS    QC628385     <0.00002014     0.002500     0.002713 109   59-123         02/13/12 12:23 
MSD   QC628386                     0.002500     0.002659 106   59-123 2   51  02/13/12 12:25 

RPD= Relative Percent Difference
Page 1 of 1                                                                                                                      17.0
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Nitrate/Nitrite Nitrogen

Lab #:    234245                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            METHOD                        
Project#: STANDARD                             Analysis:        EPA 300.0                     
Location: Surface Water Monitoring Program-ASWM                                                
Code:            5950                          Diln Fac:        1.000                         
COC #:           07395                         Batch#:          183552                        
Requested:       NO3+NO2(asN):MULT             Instrument:      IC03                          
Field ID:        66848                         Chemist:         JLC                           
Matrix:          Water                         Sampled:         02/07/12 06:12                
Units:           mg/L                          Received:        02/07/12                      

Type:            SAMPLE                         Analyzed:        02/07/12 13:05                 
Lab ID:          234245-005                                                                     

Analyte                   Result                RL         
Nitrogen, Nitrate/Nitrite                0.21                0.10      

Type:            BLANK                          Analyzed:        02/07/12 12:30                 
Lab ID:          QC627799                                                                       

Analyte                   Result                RL         
Nitrogen, Nitrate/Nitrite          ND                        0.10      

ND= Not Detected
RL= Reporting Limit
Page 1 of 1                                                                                                                      11.0
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Batch QC Report

Nitrate/Nitrite Nitrogen

Lab #:    234245                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            METHOD                        
Project#: STANDARD                             Analysis:        EPA 300.0                     
Location: Surface Water Monitoring Program-ASWM                                                
Requested:       NO3+NO2(asN):MULT             Diln Fac:        1.000                         
Type:            LCS                           Batch#:          183552                        
Lab ID:          QC627800                      Instrument:      IC03                          
Matrix:          Water                         Chemist:         JLC                           
Units:           mg/L                          Analyzed:        02/07/12 12:48                

Analyte             Code       Spiked              Result         %REC  Limits 
Nitrogen, Nitrite              5960           1.000               0.9894    99     80-120  
Nitrogen, Nitrate              5945           1.000               0.9825    98     80-120  

Page 1 of 1                                                                                                                      12.0
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Batch QC Report

Nitrate/Nitrite Nitrogen

Lab #:    234245                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            METHOD                        
Project#: STANDARD                             Analysis:        EPA 300.0                     
Location: Surface Water Monitoring Program-ASWM                                                
Requested:       NO3+NO2(asN):MULT             Batch#:          183552                        
Field ID:        66848                         Instrument:      IC03                          
MSS Lab ID:      234245-005                    Chemist:         LW                            
Matrix:          Water                         Sampled:         02/07/12 06:12                
Units:           mg/L                          Received:        02/07/12                      
Diln Fac:        1.020                                                                        

Type:            MS                             Analyzed:        02/07/12 13:35                 
Lab ID:          QC627801                                                                       

Analyte           Code    MSS Result        Spiked          Result      %REC  Limits 
Nitrogen, Nitrite          5960        <0.01287         0.5100          0.5501   108   80-123  
Nitrogen, Nitrate          5945         0.2130          0.5100          0.7323   102   80-120  

Type:            MSD                            Analyzed:        02/07/12 13:53                 
Lab ID:          QC627802                                                                       

Analyte            Code       Spiked            Result        %REC  Limits  RPD Lim
Nitrogen, Nitrite            5960          0.5100            0.5347    105    80-123  3   24  
Nitrogen, Nitrate            5945          0.5100            0.7220    100    80-120  1   20  

RPD= Relative Percent Difference
Page 1 of 1                                                                                                                      13.0
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Total Oil & Grease (HEM)

Lab #:    234245                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            METHOD                        
Project#: STANDARD                             Analysis:        EPA 1664A                     
Location: Surface Water Monitoring Program-ASWM                                                
Analyte:         Oil & Grease (HEM)            Batch#:          183639                        
Code:            6325                          Instrument:      H3000                         
COC #:           07395                         Chemist:         VQ                            
Requested:       E1664                         Received:        02/07/12                      
Matrix:          Water                         Analyzed:        02/09/12 00:00                
Units:           mg/L                                                                         

Field ID       Type    Lab ID        Result            RL        Diln Fac     Sampled    
66843             SAMPLE 234245-002     ND                  4.80     0.9600    02/07/12 06:05 
66846             SAMPLE 234245-004     ND                  4.85     0.9700    02/07/12 06:40 
66849             SAMPLE 234245-006     ND                  4.75     0.9500    02/07/12 06:12 
66859             SAMPLE 234245-010     ND                  4.70     0.9400    02/07/12 07:15 
66864             SAMPLE 234245-014     ND                  4.70     0.9400    02/07/12 07:05 
66869             SAMPLE 234245-018     ND                  4.70     0.9400    02/07/12 05:57 

BLANK  QC628145       ND                  5.00     1.000                    

ND= Not Detected
RL= Reporting Limit
Page 1 of 1                                                                                                                       8.0
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Batch QC Report

Total Oil & Grease (HEM)

Lab #:    234245                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            METHOD                        
Project#: STANDARD                             Analysis:        EPA 1664A                     
Location: Surface Water Monitoring Program-ASWM                                                
Analyte:         Oil & Grease (HEM)            Diln Fac:        1.000                         
Code:            6325                          Batch#:          183639                        
Requested:       E1664                         Instrument:      H3000                         
Matrix:          Water                         Chemist:         VQ                            
Units:           mg/L                          Analyzed:        02/09/12 00:00                

Type    Lab ID         Spiked              Result         %REC  Limits  RPD  Lim
BS     QC628146            40.00               35.20      88     78-114           
BSD    QC628147            40.00               36.20      91     78-114  3    18  

RPD= Relative Percent Difference
Page 1 of 1                                                                                                                       9.0
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Ammonia Nitrogen

Lab #:    234245                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            SM4500NH3-B                   
Project#: STANDARD                             Analysis:        SM4500NH3-D                   
Location: Surface Water Monitoring Program-ASWM                                                
Analyte:         Ammonia-N                     Diln Fac:        1.000                         
Code:            0325                          Batch#:          183706                        
COC #:           07395                         Instrument:      OR_NH3                        
Requested:       Ammonia(asN):MULT             Chemist:         VQ                            
Matrix:          Water                         Received:        02/07/12                      
Units:           mg/L                          Analyzed:        02/13/12 11:00                

Field ID        Type    Lab ID         Result                RL             Sampled    
66860                SAMPLE 234245-011           0.27                0.10      02/07/12 07:15 
66865                SAMPLE 234245-015           0.23                0.10      02/07/12 07:05 

BLANK  QC628435       ND                        0.10                     

ND= Not Detected
RL= Reporting Limit
Page 1 of 1                                                                                                                      18.0
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Batch QC Report

Ammonia Nitrogen

Lab #:    234245                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            SM4500NH3-B                   
Project#: STANDARD                             Analysis:        SM4500NH3-D                   
Location: Surface Water Monitoring Program-ASWM                                                
Analyte:         Ammonia-N                     Diln Fac:        1.000                         
Code:            0325                          Batch#:          183706                        
Requested:       Ammonia(asN):MULT             Instrument:      OR_NH3                        
Field ID:        66860                         Chemist:         VQ                            
MSS Lab ID:      234245-011                    Sampled:         02/07/12 07:15                
Matrix:          Water                         Received:        02/07/12                      
Units:           mg/L                          Analyzed:        02/13/12 11:00                

Type    Lab ID      MSS Result          Spiked           Result       %REC  Limits  RPD  Lim
LCS    QC628436                             5.000            4.900    98     74-120           
MS     QC628437            0.2700           5.000            4.900    93     62-120           
MSD    QC628438                             5.000            4.800    91     62-120  2    27  

RPD= Relative Percent Difference
Page 1 of 1                                                                                                                      19.0
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Chemical Oxygen Demand

Lab #:    234245                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            METHOD                        
Project#: STANDARD                             Analysis:        SM5220D                       
Location: Surface Water Monitoring Program-ASWM                                                
Analyte:         Chemical Oxygen Demand        Batch#:          183599                        
Code:            1875                          Instrument:      DR2800                        
COC #:           07395                         Chemist:         VQ                            
Requested:       E410.4                        Received:        02/07/12                      
Matrix:          Water                         Prepared:        02/08/12 12:24                
Units:           mg/L                          Analyzed:        02/08/12 14:24                
Diln Fac:        1.000                                                                        

Field ID        Type    Lab ID         Result                RL             Sampled    
66850                SAMPLE 234245-007          28                  10         02/07/12 06:12 
66860                SAMPLE 234245-011     ND                       10         02/07/12 07:15 
66865                SAMPLE 234245-015     ND                       10         02/07/12 07:05 

BLANK  QC627982       ND                       10                        

ND= Not Detected
RL= Reporting Limit
Page 1 of 1                                                                                                                       2.0
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Batch QC Report

Chemical Oxygen Demand

Lab #:    234245                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            METHOD                        
Project#: STANDARD                             Analysis:        SM5220D                       
Location: Surface Water Monitoring Program-ASWM                                                
Analyte:         Chemical Oxygen Demand        Batch#:          183599                        
Code:            1875                          Instrument:      DR2800                        
Requested:       E410.4                        Chemist:         VQ                            
Field ID:        66850                         Sampled:         02/07/12 06:12                
MSS Lab ID:      234245-007                    Received:        02/07/12                      
Matrix:          Water                         Prepared:        02/08/12 12:24                
Units:           mg/L                          Analyzed:        02/08/12 14:24                

Type   Lab ID     MSS Result        Spiked         Result     %REC  Limits  RPD Lim Diln Fac 
LCS   QC627983                        75.00          72.42    97    90-110          1.000     
MS    QC627984         28.29         300.0          319.8     97    57-129          2.000     
MSD   QC627985                       300.0          323.2     98    57-129  1   20  2.000     

RPD= Relative Percent Difference
Page 1 of 1                                                                                                                       3.0
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Total Cyanide

Lab #:    234245                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            METHOD                        
Project#: STANDARD                             Analysis:        SM4500CN-E                    
Location: Surface Water Monitoring Program-ASWM                                                
Analyte:         Cyanide                       Batch#:          183729                        
Code:            2850                          Instrument:      LAMBDA                        
COC #:           07395                         Chemist:         DM                            
Requested:       STORMMET-ASWMP-85             Received:        02/07/12                      
Matrix:          Water                         Prepared:        02/14/12 08:30                
Units:           mg/L                          Analyzed:        02/14/12 11:09                
Diln Fac:        1.000                                                                        

Field ID        Type    Lab ID         Result                RL             Sampled    
66861                SAMPLE 234245-012           0.02                0.01      02/07/12 07:15 
66866                SAMPLE 234245-016     ND                        0.01      02/07/12 07:05 

BLANK  QC628509       ND                        0.01                     

ND= Not Detected
RL= Reporting Limit
Page 1 of 1                                                                                                                      21.2
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Batch QC Report

Total Cyanide

Lab #:    234245                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            METHOD                        
Project#: STANDARD                             Analysis:        SM4500CN-E                    
Location: Surface Water Monitoring Program-ASWM                                                
Analyte:         Cyanide                       Batch#:          183729                        
Code:            2850                          Instrument:      LAMBDA                        
Requested:       STORMMET-ASWMP-85             Chemist:         DM                            
Field ID:        66866                         Sampled:         02/07/12 07:05                
MSS Lab ID:      234245-016                    Received:        02/07/12                      
Matrix:          Water                         Prepared:        02/14/12 08:30                
Units:           mg/L                          Analyzed:        02/14/12 11:09                
Diln Fac:        1.000                                                                        

Type    Lab ID      MSS Result          Spiked           Result       %REC  Limits  RPD  Lim
MS     QC628510          <0.01000           0.2000           0.2091   105    74-120           
MSD    QC628511                             0.2000           0.2022   101    74-120  3    20  
LCS    QC628512                             0.2000           0.1810   91     80-120           

RPD= Relative Percent Difference
Page 1 of 1                                                                                                                      22.2
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Conductivity

Lab #:    234245                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            METHOD                        
Project#: STANDARD                             Analysis:        SM2510B                       
Location: Surface Water Monitoring Program-ASWM                                                
Analyte:         Specific Conductance          Diln Fac:        1.000                         
Code:            8000                          Batch#:          183625                        
COC #:           07395                         Instrument:      VWR_EC                        
Requested:       E120.1                        Chemist:         KR                            
Matrix:          Water                         Received:        02/07/12                      
Units:           umhos/cm                      Analyzed:        02/09/12 13:20                

Field ID        Type    Lab ID         Result                RL             Sampled    
66842                SAMPLE 234245-001          23                   1.0       02/07/12 06:05 
66845                SAMPLE 234245-003         100                   1.0       02/07/12 06:40 
66848                SAMPLE 234245-005          49                   1.0       02/07/12 06:12 
66858                SAMPLE 234245-009          45                   1.0       02/07/12 07:15 
66863                SAMPLE 234245-013          11                   1.0       02/07/12 07:05 
66868                SAMPLE 234245-017          68                   1.0       02/07/12 05:57 

BLANK  QC628096       ND                       10                        

ND= Not Detected
RL= Reporting Limit
Page 1 of 1                                                                                                                       5.0
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Batch QC Report

Conductivity

Lab #:    234245                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            METHOD                        
Project#: STANDARD                             Analysis:        SM2510B                       
Location: Surface Water Monitoring Program-ASWM                                                
Analyte:         Specific Conductance          Diln Fac:        1.000                         
Code:            8000                          Batch#:          183625                        
Requested:       E120.1                        Instrument:      VWR_EC                        
Field ID:        66842                         Chemist:         KR                            
MSS Lab ID:      234245-001                    Sampled:         02/07/12 06:05                
Matrix:          Water                         Received:        02/07/12                      
Units:           umhos/cm                      Analyzed:        02/09/12 13:20                

Type   Lab ID     MSS Result       Spiked        Result         RL      %REC  Limits  RPD  Lim
LCS   QC628097                      1,000         979.0                 98    90-110           
SDUP  QC628098         23.40                       22.60        10.00                 3    20  

RL= Reporting Limit
RPD= Relative Percent Difference
Page 1 of 1                                                                                                                       6.0

28 of 30



Total Suspended Solids (TSS)

Lab #:    234245                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            METHOD                        
Project#: STANDARD                             Analysis:        SM2540D                       
Location: Surface Water Monitoring Program-ASWM                                                
Analyte:         Total Suspended Solids        Batch#:          183703                        
Code:            7450                          Instrument:      SCALE                         
COC #:           07395                         Chemist:         KR                            
Requested:       TSS:SM2540D                   Received:        02/07/12                      
Matrix:          Water                         Prepared:        02/13/12 11:40                
Units:           mg/L                          Analyzed:        02/14/12 10:32                
Diln Fac:        1.000                                                                        

Field ID        Type    Lab ID         Result                RL             Sampled    
66842                SAMPLE 234245-001          14                   5         02/07/12 06:05 
66845                SAMPLE 234245-003          12                   5         02/07/12 06:40 
66848                SAMPLE 234245-005           6                   5         02/07/12 06:12 
66858                SAMPLE 234245-009     ND                        5         02/07/12 07:15 
66863                SAMPLE 234245-013     ND                        5         02/07/12 07:05 
66868                SAMPLE 234245-017          19                   5         02/07/12 05:57 

BLANK  QC628424       ND                        5                        

ND= Not Detected
RL= Reporting Limit
Page 1 of 1                                                                                                                      24.2
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Batch QC Report

Total Suspended Solids (TSS)

Lab #:    234245                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            METHOD                        
Project#: STANDARD                             Analysis:        SM2540D                       
Location: Surface Water Monitoring Program-ASWM                                                
Analyte:         Total Suspended Solids        Batch#:          183703                        
Code:            7450                          Instrument:      SCALE                         
Requested:       TSS:SM2540D                   Chemist:         KR                            
Field ID:        66842                         Sampled:         02/07/12 06:05                
MSS Lab ID:      234245-001                    Received:        02/07/12                      
Matrix:          Water                         Prepared:        02/13/12 11:40                
Units:           mg/L                          Analyzed:        02/14/12 10:32                
Diln Fac:        1.000                                                                        

Type    Lab ID      MSS Result          Spiked            Result       %REC  Limits  RPD  Lim
BS     QC628425                             50.00            46.00     92     80-120           
BSD    QC628426                             50.00            50.00     100    80-120  8 *  5   
MS     QC628427           14.00             50.00            65.00     102    61-138           
MSD    QC628428                             50.00            61.00     94     61-138  6 *  5   

*= Value outside of QC limits; see narrative
RPD= Relative Percent Difference
Page 1 of 1                                                                                                                      25.1
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Laboratory Job Number 234913
ANALYTICAL REPORT

Lawrence Berkeley National Lab       Project  : STANDARD                                    
1 Cyclotron Road                     Location : SurfaceWater Monitoring Program-ASWMP       
Berkeley, CA 94720                   Level    : II                                          

Sample ID Lab ID
67329           234913-001
67330           234913-002
67332           234913-003
67333           234913-004
67335           234913-005
67336           234913-006
67337           234913-007
67338           234913-008
67345           234913-009
67346           234913-010
67347           234913-011
67348           234913-012
67350           234913-013
67351           234913-014
67352           234913-015
67353           234913-016
67355           234913-017
67356           234913-018

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  03/27/2012 
Project Manager

NELAP # 01107CA                                                                

1 of 30



CASE NARRATIVE

Laboratory number:        234913
Client:                   Lawrence Berkeley National Lab
Location:                 SurfaceWater Monitoring Program-ASWMP
Request Date:             03/13/12
Samples Received:         03/13/12

This data package contains sample and QC results for eighteen water samples,
requested for the above referenced project on 03/13/12. The samples were
received cold and intact. All holding times and calibration criteria were met.

Metals (EPA 6010B, EPA 200.8, and EPA 245.1):
Low recovery was observed for zinc in the MS of 67320 (lab # 234911-002); the
LCS was within limits, and the associated RPD was within limits. No other
analytical problems were encountered.

Ion Chromatography (EPA 300.0 and EPA 300.0):
No analytical problems were encountered.

Conductivity (SM2510B):
No analytical problems were encountered.

Total Cyanide (SM4500CN-E):
Low recovery was observed for cyanide in the MSD of 67348 (lab # 234913-012);
the LCS was within limits. No other analytical problems were encountered.

Ammonia Nitrogen (SM4500NH3-D):
No analytical problems were encountered.

Total Oil & Grease (HEM) (EPA 1664A):
Matrix spikes were not performed for this analysis due to insufficient sample
volume. No analytical problems were encountered.

Total Suspended Solids (TSS) (SM2540D):
High RPD was observed for total suspended solids in the BS/BSD for batch
184732. No other analytical problems were encountered.

Chemical Oxygen Demand (SM5220D):
No analytical problems were encountered.

Page 1 of 1
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Metals Analytical Report

Lab #:    234913                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            EPA 200.7                     
Project#: STANDARD                             Analysis:        EPA 6010B                     
Location: SurfaceWater Monitoring Program-ASWMP                                                
COC #:           07447                         Batch#:          184613                        
Requested:       STORMMET-ASWMP-77             Instrument:      MET08                         
Field ID:        67338                         Chemist:         NT                            
Matrix:          Water                         Sampled:         03/13/12 09:00                
Units:           mg/L                          Received:        03/13/12                      
Diln Fac:        1.000                         Prepared:        03/14/12 17:50                

Type:            SAMPLE                         Analyzed:        03/15/12 12:12                 
Lab ID:          234913-008                                                                     

Analyte             Code       Result                RL         
Aluminum                       0313           0.50                0.10      
Copper                         2800           0.043               0.0050    
Iron                           5350           0.85                0.10      
Lead                           5450           0.024               0.0050    
Zinc                           9050           0.40                0.050     

Type:            BLANK                          Lab ID:          QC631988                       

Analyte             Code       Result                RL             Analyzed   
Aluminum                       0313     ND                        0.10      03/19/12 13:56 
Copper                         2800     ND                        0.0050    03/15/12 11:38 
Iron                           5350     ND                        0.10      03/15/12 11:38 
Lead                           5450     ND                        0.0050    03/15/12 11:38 
Zinc                           9050     ND                        0.050     03/15/12 11:38 

ND= Not Detected
RL= Reporting Limit
Page 1 of 1                                                                                                                       2.2
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Metals Analytical Report

Lab #:    234913                               Location: SurfaceWater Monitoring Program-ASWMP 
Client:   Lawrence Berkeley National Lab       Cert #:   01107CA                              
Project#: STANDARD                                                                            
COC #:           07447                         Units:           mg/L                          
Requested:       STORMMET-ASWMP-85             Received:        03/13/12                      
Matrix:          Water                                                                        

Field ID:        67348                          Lab ID:          234913-012                     
Type:            SAMPLE                         Sampled:         03/13/12 09:05                 

Analyte    Code   Result       RL     Diln Fac  Batch# Instrument Chemist    Prepared       Analyzed       Prep      Analysis  
Arsenic       0450  ND           0.050   1.000     184613 MET08      NT      03/14/12 17:50 03/15/12 12:17 EPA 200.7   EPA 6010B   
Cadmium       1650  ND           0.010   1.000     184613 MET08      NT      03/14/12 17:50 03/15/12 12:17 EPA 200.7   EPA 6010B   
Lead          5450  ND           0.050   1.000     184613 MET08      NT      03/14/12 17:50 03/15/12 12:17 EPA 200.7   EPA 6010B   
Magnesium     5500        1.1    0.050   5.000     184613 MET06      NT      03/14/12 17:50 03/20/12 17:49 EPA 200.7   EPA 200.8   
Mercury       5600  ND           0.00020 1.000     184768 MET14      CRT     03/20/12 10:40 03/20/12 14:27 METHOD      EPA 245.1   
Selenium      7600  ND           0.050   1.000     184613 MET08      NT      03/14/12 17:50 03/15/12 12:17 EPA 200.7   EPA 6010B   
Silver        7800  ND           0.010   1.000     184613 MET08      NT      03/14/12 17:50 03/15/12 12:17 EPA 200.7   EPA 6010B   

Field ID:        67353                          Lab ID:          234913-016                     
Type:            SAMPLE                         Sampled:         03/13/12 09:15                 

Analyte    Code    Result       RL     Diln Fac Batch# Instrument Chemist    Prepared       Analyzed       Prep      Analysis  
Arsenic       0450  ND            0.050   1.000    184613 MET08      NT      03/14/12 17:50 03/15/12 12:23 EPA 200.7   EPA 6010B   
Cadmium       1650  ND            0.010   1.000    184613 MET08      NT      03/14/12 17:50 03/15/12 12:23 EPA 200.7   EPA 6010B   
Lead          5450  ND            0.050   1.000    184613 MET08      NT      03/14/12 17:50 03/15/12 12:23 EPA 200.7   EPA 6010B   
Magnesium     5500        0.13    0.050   5.000    184613 MET06      NT      03/14/12 17:50 03/20/12 18:00 EPA 200.7   EPA 200.8   
Mercury       5600  ND            0.00020 1.000    184768 MET14      CRT     03/20/12 10:40 03/20/12 14:33 METHOD      EPA 245.1   
Selenium      7600  ND            0.050   1.000    184613 MET08      NT      03/14/12 17:50 03/15/12 12:23 EPA 200.7   EPA 6010B   
Silver        7800  ND            0.010   1.000    184613 MET08      NT      03/14/12 17:50 03/15/12 12:23 EPA 200.7   EPA 6010B   

Type:            BLANK                          Chemist:         NT                             
Lab ID:          QC631988                       Prepared:        03/14/12 17:50                 
Batch#:          184613                         Prep:            EPA 200.7                      

Analyte      Code   Result       RL     Diln Fac  Instrument    Analyzed      Analysis   
Arsenic          0450     ND        0.050   1.000     MET08      03/15/12 11:38 EPA 6010B     
Cadmium          1650     ND        0.010   1.000     MET08      03/15/12 11:38 EPA 6010B     
Lead             5450     ND        0.0050  1.000     MET08      03/15/12 11:38 EPA 6010B     
Magnesium        5500     ND        0.050   5.000     MET06      03/20/12 16:54 EPA 200.8     
Selenium         7600     ND        0.050   1.000     MET08      03/15/12 11:38 EPA 6010B     
Silver           7800     ND        0.010   1.000     MET08      03/15/12 11:38 EPA 6010B     

Code:            5600                           Chemist:         CRT                            
Type:            BLANK                          Prepared:        03/20/12 10:40                 
Lab ID:          QC632588                       Analyzed:        03/20/12 14:22                 
Diln Fac:        1.000                          Prep:            METHOD                         
Batch#:          184768                         Analysis:        EPA 245.1                      
Instrument:      MET14                                                                          

Analyte                   Result                RL         
Mercury                            ND                        0.00020   

ND= Not Detected
RL= Reporting Limit
Page 1 of 1                                                                                                                       5.2
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Batch QC Report

Metals Analytical Report

Lab #:    234913                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            EPA 200.7                     
Project#: STANDARD                             Analysis:        EPA 6010B                     
Location: SurfaceWater Monitoring Program-ASWMP                                                
Requested:       STORMMET-ASWMP-77             Batch#:          184613                        
Type:            LCS                           Instrument:      MET08                         
Lab ID:          QC631989                      Chemist:         NT                            
Matrix:          Water                         Prepared:        03/14/12 17:50                
Units:           mg/L                          Analyzed:        03/15/12 11:44                
Diln Fac:        1.000                                                                        

Analyte             Code       Spiked              Result         %REC  Limits 
Aluminum                       0313           2.000               1.618     81     73-120  
Copper                         2800           0.2500              0.2143    86     78-120  
Iron                           5350           1.000               0.9266    93     75-122  
Lead                           5450           0.1000              0.08221   82     78-120  
Zinc                           9050           0.5000              0.4536    91     80-120  

Page 1 of 1                                                                                                                       3.0
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Batch QC Report

Metals Analytical Report

Lab #:    234913                               Location: SurfaceWater Monitoring Program-ASWMP 
Client:   Lawrence Berkeley National Lab       Cert #:   01107CA                              
Project#: STANDARD                             Prep:     EPA 200.7                            
Requested:       STORMMET-ASWMP-85             Units:           mg/L                          
Type:            LCS                           Batch#:          184613                        
Lab ID:          QC631989                      Chemist:         NT                            
Matrix:          Water                         Prepared:        03/14/12 17:50                

Analyte   Code  Spiked    Result   %REC Limits Diln Fac Instrument    Analyzed     Analysis 
Arsenic    0450   0.1000    0.1021  102  80-130 1.000    MET08      03/15/12 11:44 EPA 6010B  
Cadmium    1650   0.05000   0.04489 90   80-120 1.000    MET08      03/15/12 11:44 EPA 6010B  
Lead       5450   0.1000    0.08221 82   78-120 1.000    MET08      03/15/12 11:44 EPA 6010B  
Magnesium  5500  20.00     17.12    86   66-126 5.000    MET06      03/20/12 17:05 EPA 200.8  
Selenium   7600   0.1000    0.08835 88   78-122 1.000    MET09      03/19/12 10:46 EPA 6010B  
Silver     7800   0.05000   0.04609 92   79-120 1.000    MET08      03/15/12 11:44 EPA 6010B  

Page 1 of 1                                                                                                                       6.2
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Batch QC Report

Metals Analytical Report

Lab #:    234913                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            EPA 200.7                     
Project#: STANDARD                             Analysis:        EPA 6010B                     
Location: SurfaceWater Monitoring Program-ASWMP                                                
Requested:       STORMMET-ASWMP-77             Batch#:          184613                        
Field ID:        67320                         Instrument:      MET08                         
MSS Lab ID:      234911-002                    Chemist:         NT                            
Matrix:          Water                         Sampled:         03/13/12 11:05                
Units:           mg/L                          Received:        03/13/12                      
Diln Fac:        1.000                         Prepared:        03/14/12 17:50                

Type:            MS                             Analyzed:        03/15/12 11:55                 
Lab ID:          QC631990                                                                       

Analyte          Code    MSS Result         Spiked          Result      %REC  Limits 
Aluminum                 0313         0.07828          2.000           1.613    77    63-120  
Copper                   2800         0.08529          0.2500          0.3022   87    70-122  
Iron                     5350         0.3041           1.000           1.018    71    64-126  
Lead                     5450         0.002760         0.1000          0.09210  89    62-120  
Zinc                     9050         0.4151           0.5000          0.7503   67 *  75-124  

Type:            MSD                            Analyzed:        03/15/12 12:00                 
Lab ID:          QC631991                                                                       

Analyte           Code       Spiked             Result        %REC  Limits  RPD Lim
Aluminum                    0313          2.000              1.637     78     63-120  1   25  
Copper                      2800          0.2500             0.3102    90     70-122  3   25  
Iron                        5350          1.000              1.055     75     64-126  4   28  
Lead                        5450          0.1000             0.08653   84     62-120  6   29  
Zinc                        9050          0.5000             0.8281    83     75-124  10  25  

*= Value outside of QC limits; see narrative
RPD= Relative Percent Difference
Page 1 of 1                                                                                                                       4.0
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Batch QC Report

Metals Analytical Report

Lab #:    234913                               Location: SurfaceWater Monitoring Program-ASWMP 
Client:   Lawrence Berkeley National Lab       Cert #:   01107CA                              
Project#: STANDARD                             Prep:     EPA 200.7                            
Requested:       STORMMET-ASWMP-85             Batch#:          184613                        
Field ID:        67320                         Chemist:         NT                            
MSS Lab ID:      234911-002                    Sampled:         03/13/12 11:05                
Matrix:          Water                         Received:        03/13/12                      
Units:           mg/L                          Prepared:        03/14/12 17:50                

Type:            MS                             Lab ID:          QC631990                       

Analyte       Code   MSS Result      Spiked        Result     %REC  Limits Diln Fac  Instrument    Analyzed       Analysis   

Arsenic            0450      0.004386       0.1000        0.09577  91    70-136 1.000     MET09      03/19/12 10:56 EPA 6010B      

Cadmium            1650     <0.0004753      0.05000       0.04471  89    76-120 1.000     MET08      03/15/12 11:55 EPA 6010B      

Lead               5450      0.002760       0.1000        0.09210  89    62-120 1.000     MET08      03/15/12 11:55 EPA 6010B      

Magnesium          5500      5.015         20.00         20.06     75    49-129 5.000     MET06      03/20/12 17:27 EPA 200.8      

Selenium           7600     <0.003309       0.1000        0.08653  87    63-131 1.000     MET09      03/19/12 10:56 EPA 6010B      

Silver             7800     <0.001331       0.05000       0.04583  92    61-124 1.000     MET08      03/15/12 11:55 EPA 6010B      

Type:            MSD                            Lab ID:          QC631991                       

Analyte        Code     Spiked         Result     %REC  Limits  RPD  Lim Diln Fac  Instrument    Analyzed       Analysis    

Arsenic               0450       0.1000         0.09541  91    70-136  0    31  1.000     MET09      03/19/12 11:01 EPA 6010B       

Cadmium               1650       0.05000        0.04423  88    76-120  1    20  1.000     MET08      03/15/12 12:00 EPA 6010B       

Lead                  5450       0.1000         0.08653  84    62-120  6    29  1.000     MET08      03/15/12 12:00 EPA 6010B       

Magnesium             5500      20.00          19.57     73    49-129  2    40  5.000     MET06      03/20/12 17:38 EPA 200.8       

Selenium              7600       0.1000         0.09088  91    63-131  5    33  1.000     MET09      03/19/12 11:01 EPA 6010B       

Silver                7800       0.05000        0.04634  93    61-124  1    28  1.000     MET08      03/15/12 12:00 EPA 6010B       

RPD= Relative Percent Difference
Page 1 of 1                                                                                                                       7.2
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Batch QC Report

Metals Analytical Report

Lab #:    234913                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            METHOD                        
Project#: STANDARD                             Analysis:        EPA 245.1                     
Location: SurfaceWater Monitoring Program-ASWMP                                                
Analyte:         Mercury                       Diln Fac:        1.000                         
Code:            5600                          Batch#:          184768                        
Requested:       STORMMET-ASWMP-85             Instrument:      MET14                         
Type:            LCS                           Chemist:         CRT                           
Lab ID:          QC632589                      Prepared:        03/20/12 10:40                
Matrix:          Water                         Analyzed:        03/20/12 14:24                
Units:           mg/L                                                                         

Spiked              Result         %REC  Limits 
0.002500            0.002510  100    79-120  

Page 1 of 1                                                                                                                      17.0
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Batch QC Report

Metals Analytical Report

Lab #:    234913                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            METHOD                        
Project#: STANDARD                             Analysis:        EPA 245.1                     
Location: SurfaceWater Monitoring Program-ASWMP                                                
Analyte:         Mercury                       Diln Fac:        1.000                         
Code:            5600                          Batch#:          184768                        
Requested:       STORMMET-ASWMP-85             Instrument:      MET14                         
Field ID:        67348                         Chemist:         CRT                           
MSS Lab ID:      234913-012                    Sampled:         03/13/12 09:05                
Matrix:          Water                         Received:        03/13/12                      
Units:           mg/L                          Prepared:        03/20/12 10:40                

Type   Lab ID     MSS Result      Spiked       Result    %REC  Limits RPD Lim    Analyzed   
MS    QC632591     <0.00003605     0.002500     0.002490 100   59-123         03/20/12 14:29 
MSD   QC632592                     0.002500     0.002560 102   59-123 3   51  03/20/12 14:31 

RPD= Relative Percent Difference
Page 1 of 1                                                                                                                      18.0
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Nitrate/Nitrite Nitrogen

Lab #:    234913                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            METHOD                        
Project#: STANDARD                             Analysis:        EPA 300.0                     
Location: SurfaceWater Monitoring Program-ASWMP                                                
Code:            5950                          Diln Fac:        1.000                         
COC #:           07447                         Batch#:          184561                        
Requested:       NO3+NO2(asN):MULT             Instrument:      IC03                          
Field ID:        67335                         Chemist:         JLC                           
Matrix:          Water                         Sampled:         03/13/12 09:00                
Units:           mg/L                          Received:        03/13/12                      

Type:            SAMPLE                         Analyzed:        03/13/12 14:24                 
Lab ID:          234913-005                                                                     

Analyte                   Result                RL         
Nitrogen, Nitrate/Nitrite                0.11                0.10      

Type:            BLANK                          Analyzed:        03/13/12 11:21                 
Lab ID:          QC631780                                                                       

Analyte                   Result                RL         
Nitrogen, Nitrate/Nitrite          ND                        0.10      

ND= Not Detected
RL= Reporting Limit
Page 1 of 1                                                                                                                      11.0
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Batch QC Report

Nitrate/Nitrite Nitrogen

Lab #:    234913                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            METHOD                        
Project#: STANDARD                             Analysis:        EPA 300.0                     
Location: SurfaceWater Monitoring Program-ASWMP                                                
Requested:       NO3+NO2(asN):MULT             Diln Fac:        1.000                         
Type:            LCS                           Batch#:          184561                        
Lab ID:          QC631781                      Instrument:      IC03                          
Matrix:          Water                         Chemist:         JLC                           
Units:           mg/L                          Analyzed:        03/13/12 11:38                

Analyte             Code       Spiked              Result         %REC  Limits 
Nitrogen, Nitrite              5960           1.000               0.9631    96     80-120  
Nitrogen, Nitrate              5945           1.000               1.078     108    80-120  

Page 1 of 1                                                                                                                      12.0
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Batch QC Report

Nitrate/Nitrite Nitrogen

Lab #:    234913                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            METHOD                        
Project#: STANDARD                             Analysis:        EPA 300.0                     
Location: SurfaceWater Monitoring Program-ASWMP                                                
Requested:       NO3+NO2(asN):MULT             Batch#:          184561                        
Field ID:        67335                         Instrument:      IC03                          
MSS Lab ID:      234913-005                    Chemist:         JLC                           
Matrix:          Water                         Sampled:         03/13/12 09:00                
Units:           mg/L                          Received:        03/13/12                      
Diln Fac:        1.020                                                                        

Type:            MS                             Analyzed:        03/13/12 14:45                 
Lab ID:          QC631782                                                                       

Analyte           Code    MSS Result        Spiked          Result      %REC  Limits 
Nitrogen, Nitrite          5960        <0.01287         0.5100          0.5741   113   80-123  
Nitrogen, Nitrate          5945         0.1079          0.5100          0.6586   108   80-120  

Type:            MSD                            Analyzed:        03/13/12 15:02                 
Lab ID:          QC631783                                                                       

Analyte            Code       Spiked            Result        %REC  Limits  RPD Lim
Nitrogen, Nitrite            5960          0.5100            0.5591    110    80-123  3   24  
Nitrogen, Nitrate            5945          0.5100            0.6949    115    80-120  5   20  

RPD= Relative Percent Difference
Page 1 of 1                                                                                                                      13.0
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Batch QC Report

Total Oil & Grease (HEM)

Lab #:    234913                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            METHOD                        
Project#: STANDARD                             Analysis:        EPA 1664A                     
Location: SurfaceWater Monitoring Program-ASWMP                                                
Analyte:         Oil & Grease (HEM)            Diln Fac:        1.000                         
Code:            6325                          Batch#:          184804                        
Requested:       E1664                         Instrument:      H3000                         
Matrix:          Water                         Chemist:         VQ                            
Units:           mg/L                          Analyzed:        03/21/12 00:00                

Type    Lab ID         Spiked              Result         %REC  Limits  RPD  Lim
BS     QC632736            40.00               37.30      93     78-114           
BSD    QC632737            40.00               37.10      93     78-114  1    18  

RPD= Relative Percent Difference
Page 1 of 1                                                                                                                      26.0
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Ammonia Nitrogen

Lab #:    234913                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            SM4500NH3-B                   
Project#: STANDARD                             Analysis:        SM4500NH3-D                   
Location: SurfaceWater Monitoring Program-ASWMP                                                
Analyte:         Ammonia-N                     Diln Fac:        1.000                         
Code:            0325                          Batch#:          184822                        
COC #:           07447                         Instrument:      OR_NH3                        
Requested:       Ammonia(asN):MULT             Chemist:         VQ                            
Matrix:          Water                         Received:        03/13/12                      
Units:           mg/L                          Analyzed:        03/21/12 16:40                

Field ID        Type    Lab ID         Result                RL             Sampled    
67347                SAMPLE 234913-011           0.16                0.10      03/13/12 09:05 
67352                SAMPLE 234913-015           0.13                0.10      03/13/12 09:15 

BLANK  QC632816       ND                        0.10                     

ND= Not Detected
RL= Reporting Limit
Page 1 of 1                                                                                                                      28.0
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Batch QC Report

Ammonia Nitrogen

Lab #:    234913                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            SM4500NH3-B                   
Project#: STANDARD                             Analysis:        SM4500NH3-D                   
Location: SurfaceWater Monitoring Program-ASWMP                                                
Analyte:         Ammonia-N                     Diln Fac:        1.000                         
Code:            0325                          Batch#:          184822                        
Requested:       Ammonia(asN):MULT             Instrument:      OR_NH3                        
Field ID:        67347                         Chemist:         VQ                            
MSS Lab ID:      234913-011                    Sampled:         03/13/12 09:05                
Matrix:          Water                         Received:        03/13/12                      
Units:           mg/L                          Analyzed:        03/21/12 16:40                

Type    Lab ID      MSS Result          Spiked           Result       %REC  Limits  RPD  Lim
LCS    QC632817                             5.000            4.500    90     74-120           
MS     QC632818            0.1600           5.000            4.800    93     62-120           
MSD    QC632819                             5.000            4.900    95     62-120  2    27  

RPD= Relative Percent Difference
Page 1 of 1                                                                                                                      29.0
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Chemical Oxygen Demand

Lab #:    234913                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            METHOD                        
Project#: STANDARD                             Analysis:        SM5220D                       
Location: SurfaceWater Monitoring Program-ASWMP                                                
Analyte:         Chemical Oxygen Demand        Batch#:          184772                        
Code:            1875                          Instrument:      DR2800                        
COC #:           07447                         Chemist:         VQ                            
Requested:       E410.4                        Received:        03/13/12                      
Matrix:          Water                         Prepared:        03/20/12 14:00                
Units:           mg/L                          Analyzed:        03/20/12 16:00                
Diln Fac:        1.000                                                                        

Field ID        Type    Lab ID         Result                RL             Sampled    
67337                SAMPLE 234913-007         140                  10         03/13/12 09:00 
67347                SAMPLE 234913-011          19                  10         03/13/12 09:05 
67352                SAMPLE 234913-015          11                  10         03/13/12 09:15 

BLANK  QC632611       ND                       10                        

ND= Not Detected
RL= Reporting Limit
Page 1 of 1                                                                                                                      19.0
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Batch QC Report

Chemical Oxygen Demand

Lab #:    234913                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            METHOD                        
Project#: STANDARD                             Analysis:        SM5220D                       
Location: SurfaceWater Monitoring Program-ASWMP                                                
Analyte:         Chemical Oxygen Demand        Batch#:          184772                        
Code:            1875                          Instrument:      DR2800                        
Requested:       E410.4                        Chemist:         VQ                            
Field ID:        67352                         Sampled:         03/13/12 09:15                
MSS Lab ID:      234913-015                    Received:        03/13/12                      
Matrix:          Water                         Prepared:        03/20/12 14:00                
Units:           mg/L                          Analyzed:        03/20/12 16:00                

Type   Lab ID     MSS Result        Spiked         Result     %REC  Limits  RPD Lim Diln Fac 
LCS   QC632612                        75.00          78.78    105   90-110          1.000     
MS    QC632613         11.43         300.0          337.0     109   57-129          2.000     
MSD   QC632614                       300.0          306.4     98    57-129  10  20  2.000     

RPD= Relative Percent Difference
Page 1 of 1                                                                                                                      20.0
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Total Cyanide

Lab #:    234913                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            METHOD                        
Project#: STANDARD                             Analysis:        SM4500CN-E                    
Location: SurfaceWater Monitoring Program-ASWMP                                                
Analyte:         Cyanide                       Diln Fac:        1.000                         
Code:            2850                          Batch#:          184921                        
COC #:           07447                         Instrument:      LAMBDA                        
Requested:       STORMMET-ASWMP-85             Chemist:         HDD                           
Matrix:          Water                         Received:        03/13/12                      
Units:           mg/L                          Analyzed:        03/26/12 00:00                

Field ID        Type    Lab ID         Result                RL             Sampled    
67348                SAMPLE 234913-012           0.08                0.02      03/13/12 09:05 
67353                SAMPLE 234913-016           0.03                0.02      03/13/12 09:15 

BLANK  QC633221       ND                        0.02                     

ND= Not Detected
RL= Reporting Limit
Page 1 of 1                                                                                                                       8.2
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Batch QC Report

Total Cyanide

Lab #:    234913                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            METHOD                        
Project#: STANDARD                             Analysis:        SM4500CN-E                    
Location: SurfaceWater Monitoring Program-ASWMP                                                
Analyte:         Cyanide                       Diln Fac:        1.000                         
Code:            2850                          Batch#:          184921                        
Requested:       STORMMET-ASWMP-85             Instrument:      LAMBDA                        
Field ID:        67348                         Chemist:         HDD                           
MSS Lab ID:      234913-012                    Sampled:         03/13/12 09:05                
Matrix:          Water                         Received:        03/13/12                      
Units:           mg/L                          Analyzed:        03/26/12 00:00                

Type    Lab ID      MSS Result          Spiked           Result       %REC  Limits  RPD  Lim
LCS    QC633222                             0.2000           0.1770   89     80-120           
MS     QC633223           0.07590           0.2000           0.2312   78     74-120           
MSD    QC633224                             0.2000           0.1886   56 *   74-120  20   20  

*= Value outside of QC limits; see narrative
RPD= Relative Percent Difference
Page 1 of 1                                                                                                                      33.1
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Conductivity

Lab #:    234913                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            METHOD                        
Project#: STANDARD                             Analysis:        SM2510B                       
Location: SurfaceWater Monitoring Program-ASWMP                                                
Analyte:         Specific Conductance          Diln Fac:        1.000                         
Code:            8000                          Batch#:          184766                        
COC #:           07447                         Instrument:      VWR_EC                        
Requested:       E120.1                        Chemist:         KR                            
Matrix:          Water                         Received:        03/13/12                      
Units:           umhos/cm                      Analyzed:        03/20/12 12:40                

Field ID        Type    Lab ID         Result                RL             Sampled    
67329                SAMPLE 234913-001          27                   1.0       03/13/12 08:40 
67332                SAMPLE 234913-003          62                   1.0       03/13/12 08:55 
67335                SAMPLE 234913-005          26                   1.0       03/13/12 09:00 
67345                SAMPLE 234913-009          76                   1.0       03/13/12 09:05 
67350                SAMPLE 234913-013           6.9                 1.0       03/13/12 09:15 
67355                SAMPLE 234913-017          39                   1.0       03/13/12 08:45 

BLANK  QC632581       ND                        1.0                      

ND= Not Detected
RL= Reporting Limit
Page 1 of 1                                                                                                                      22.0
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Batch QC Report

Conductivity

Lab #:    234913                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            METHOD                        
Project#: STANDARD                             Analysis:        SM2510B                       
Location: SurfaceWater Monitoring Program-ASWMP                                                
Analyte:         Specific Conductance          Diln Fac:        1.000                         
Code:            8000                          Batch#:          184766                        
Requested:       E120.1                        Instrument:      VWR_EC                        
Field ID:        ZZZZZZZZZZ                    Chemist:         KR                            
MSS Lab ID:      234977-001                    Sampled:         03/13/12 13:00                
Matrix:          Water                         Received:        03/14/12                      
Units:           umhos/cm                      Analyzed:        03/20/12 12:40                

Type   Lab ID     MSS Result       Spiked        Result         RL      %REC  Limits  RPD  Lim
LCS   QC632582                      1,000         985.0                 99    90-110           
SDUP  QC632583         816.0                      833.0         1.000                 2    20  

RL= Reporting Limit
RPD= Relative Percent Difference
Page 1 of 1                                                                                                                      23.0
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Total Suspended Solids (TSS)

Lab #:    234913                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            METHOD                        
Project#: STANDARD                             Analysis:        SM2540D                       
Location: SurfaceWater Monitoring Program-ASWMP                                                
Analyte:         Total Suspended Solids        Batch#:          184732                        
Code:            7450                          Instrument:      SCALE                         
COC #:           07447                         Chemist:         KR                            
Requested:       TSS:SM2540D                   Received:        03/13/12                      
Matrix:          Water                         Prepared:        03/19/12 17:05                
Units:           mg/L                          Analyzed:        03/20/12 10:20                

Field ID       Type    Lab ID        Result            RL        Diln Fac     Sampled    
67329             SAMPLE 234913-001         62               1       0.2000    03/13/12 08:40 
67332             SAMPLE 234913-003         57               1       0.2000    03/13/12 08:55 
67335             SAMPLE 234913-005         90               1       0.2000    03/13/12 09:00 
67345             SAMPLE 234913-009         27               1       0.2000    03/13/12 09:05 
67350             SAMPLE 234913-013          4               1       0.2000    03/13/12 09:15 
67355             SAMPLE 234913-017         13               1       0.2000    03/13/12 08:45 

BLANK  QC632459      ND                    1       1.000                    

ND= Not Detected
RL= Reporting Limit
Page 1 of 1                                                                                                                      14.1
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Batch QC Report

Total Suspended Solids (TSS)

Lab #:    234913                               Cert #:          01107CA                       
Client:   Lawrence Berkeley National Lab       Prep:            METHOD                        
Project#: STANDARD                             Analysis:        SM2540D                       
Location: SurfaceWater Monitoring Program-ASWMP                                                
Analyte:         Total Suspended Solids        Batch#:          184732                        
Code:            7450                          Instrument:      SCALE                         
Requested:       TSS:SM2540D                   Chemist:         KR                            
Field ID:        ZZZZZZZZZZ                    Sampled:         03/14/12                      
MSS Lab ID:      234957-005                    Received:        03/14/12                      
Matrix:          Water                         Prepared:        03/19/12 17:05                
Units:           mg/L                          Analyzed:        03/20/12 10:20                
Diln Fac:        1.000                                                                        

Type    Lab ID      MSS Result          Spiked           Result       %REC  Limits  RPD  Lim
BS     QC632460                            50.00            48.00     96     80-120           
BSD    QC632461                            50.00            53.00     106    80-120  10 * 5   
MS     QC632462           34.00            50.00            82.00     96     61-138           
MSD    QC632463                            50.00            79.00     90     61-138  4    5   

*= Value outside of QC limits; see narrative
RPD= Relative Percent Difference
Page 1 of 1                                                                                                                      15.1
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Appendix E 
Monthly and Quarterly Detailed Visual Observation Forms 
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