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Foreword 

This Lawrence Berkeley National Laboratory (LBNL) Stormwater Pollution Prevention Plan (SWPPP) is 
prepared by LBNL’s Environment/Health/Safety (EHS) Division’s Environmental Services Group (ESG). The 
responsibilities for monitoring and analysis of potential hazards and pollutants rest primarily with ESG. 
LBNL's Facilities Division is responsible for design and records pertaining to physical components of the 
system, and for effective utilization and upkeep of the storm drain system.  

The structure of this document consists of introductory and background material followed by the major 
topics specified in the State Water Resources Control Board Water Quality Order No. 2014-0057-DWQ. 
This order addresses the National Pollutant Discharge Elimination System (NPDES) General Permit for 
Storm Water Discharges Associated with Industrial Activities (General Permit). 

The intent is to provide both descriptions of LBNL's policies that affect stormwater runoff quality, many 
of which had been in effect before regulations for stormwater quality were in effect, and the specific 
procedures that are necessary to carry out California regulatory requirements for this Plan. 

The SWPPP incorporates knowledge gained from site stormwater monitoring data and from modifications 
to site operations and facilities as they affect stormwater quality. The document format follows the 
current General Permit requirements and incorporates stormwater best management practice (BMP) 
guidelines put forth by the California Stormwater Quality Association (CASQA). 
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Introduction and Background 

Lawrence Berkeley National Laboratory (LBNL) is a multi-program national laboratory managed by the 
University of California (UC) on behalf of the US Department of Energy (DOE). LBNL conducts unclassified 
research across a wide range of scientific disciplines, with key efforts in fundamental studies of the 
universe, quantitative biology, nanoscience, new energy systems and environmental solutions, and the 
use of integrated computing as a tool for discovery. LBNL also supports nationwide university-based 
research by providing national facilities, including the National Center for Electron Microscopy, the 
Advanced Light Source, the Energy Sciences Network, and the National Energy Research Scientific 
Computing Center. Support functions for these operations at LBNL include handling and storage of 
hazardous materials, management of hazardous wastes (pre-treatment of waste waters, storage and/or 
treatment of hazardous waste in containers and tanks, and packaging and storage of low-level radioactive 
waste), metal finishing, vehicle maintenance, various fabrication and construction activities, and 
maintenance and operation of infrastructure and utilities. Normal operating hours are 8 A.M. to 5 P.M., 
Monday through Friday, although some research and support functions occur outside of normal operating 
hours. 

1.1 Regulatory Background 

The Federal Clean Water Act (CWA) was amended in 1972 to provide that point discharges of pollutants 
to waters of the United States are effectively prohibited, unless the discharge is in compliance with a 
National Pollutant Discharge Elimination System (NPDES) permit. The 1987 amendments to the CWA 
added Section 402(p), which established a framework for regulating municipal and industrial stormwater 
discharges under the NPDES program. On November 16, 1990, the US Environmental Protection Agency 
(USEPA) published final regulations that established application requirements and authorized states to 
issue general or individual permits to regulate industrial stormwater discharges. 

The regulations require specific categories of industrial facilities to obtain an NPDES permit for stormwater 
discharges associated with industrial activities. Such facilities that discharge industrial stormwater either 
directly to surface waters or indirectly through the municipal storm drain system must be covered by a 
permit.  

The California State Water Resources Control Board (SWRCB) adopted the General Permit for Stormwater 
Discharges Associated with Industrial Activities in November 1991. The SWRCB adopted General Permit 
Order 2014-0057-DWQ on April 1, 2014, which is effective July 1, 2015. With respect to LBNL, the permit 
requirements are administered and enforced by the San Francisco Bay Regional Water Quality Control 
Board (RWQCB). LBNL filed a Notice of Intent (NOI) to comply with the General Permit requirements in 
March 1992. The Stormwater NPDES permit identification number assigned to LBNL by the SWRCB letter 
of October 24, 1992, is 2 01I002421. LBNL recertified its General Permit NOI on February 4, 2015. 
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1.2 Purpose of the Plan 

As part of the General Permit requirements, LBNL must develop and implement a Stormwater Pollution 
Prevention Plan (SWPPP, or “Plan”). The purpose of the SWPPP is to identify sources of pollution that 
could affect the quality of stormwater discharges, and to describe and ensure the implementation of 
practices to reduce pollutants in the stormwater discharges.  

The General Permit also requires development and implementation of a Stormwater Monitoring 
Implementation Plan (SMIP). The objectives of the SMIP are to:  

1)  Demonstrate compliance with the permit through the testing and analysis of stormwater runoff;  

2)  Aid in the implementation of the SWPPP; and  

3)  Measure the effectiveness of the Best Management Practices (BMPs) in removing pollutants in 
industrial stormwater discharges. 

The SWPPP and SMIP will be amended whenever there is a change in facilities, operations, or maintenance 
that may cause the discharge of significant quantities of pollutants to surface water, groundwater, or the 
storm drain system, or upon review when it is found that the Plan has not achieved objectives. 
Additionally, the SWPPP will be amended if there is justification for reduction of stormwater sampling and 
analysis based on consistent General Permit compliance where effluent water quality sampling results do 
not exceed Numeric Action Levels (NALs). The Plan will be annually reviewed and revised as appropriate 
by the Stormwater Program Manager. 

1.3 Applicability 

Several criteria exist to determine whether a facility’s operations must be permitted under the 
stormwater NPDES regulations. The General Permit refers to categories detailed at 40 Code of Federal 
Regulations (CFR) 122.26(b)(14).  

A major criterion is whether or not the facility is engaged in industrial activities as defined in the 
regulation. One criterion used to determine whether a facility is engaged in industrial activity is the 
Standard Industrial Code (SIC). If a facility has a SIC code that is within one of the regulated categories, or 
fits the description of a category, it is probably subject to stormwater permitting.  

Although LBNL’s primary SIC classification is (8733) Noncommercial Research Organization, the facility 
also conducts activities that fit SICs (3499) Fabricated Metal Products, Not Classified Elsewhere; and 
(4214) Local Trucking with Storage. Therefore, LBNL submitted its February 2015 NOI for the Site to be 
covered under the General Permit as a whole with SIC 8733 and secondary SICs 3499 and 4214. 
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1.4 Stormwater Management Program Responsibilities  

1.4.1 Department of Energy Oversight 

As a Department of Energy (DOE) contractor, LBNL is also subject to DOE oversight. Local DOE oversight 
is performed by the Berkeley Site Office, with supplemental oversight by the DOE office at Oak Ridge 
National Laboratory in Tennessee. 

1.4.2 LBNL Operations Group and Stormwater Pollution Prevention Team 

LBNL is managed by the Regents of the UC under a contract with the DOE. The LBNL Director delegates 
responsibility for various functions. The LBNL Associate Laboratory Director for Operations oversees the 
following organizational entities: 

• Environment/Health/Safety (EHS) Division, which provides comprehensive environmental, health, and 
safety support services to the entire LBNL community.  

• Facilities Division, which oversees the planning, design, and construction of physical plant structures 
and subsequent minor construction, operation, and maintenance of these facilities. 

LBNL's EHS Division Director James Floyd delegates responsibility for Stormwater management functions 
as follows: 

• Ron Pauer, ESG Group Leader,(510) 486-7614 (direct), (510) 289-9324 (24-hour contact), email: 
ropauer@lbl.gov 

• Robert Fox, ESG Environmental Specialist, (510) 486-7327 (direct), (510) 367-9623 (24-hour contact), 
email: rafox@lbl.gov 

• Brendan J. Mulholland, PG,QSD, ESG Stormwater Program Manager, (510) 486-5284 (direct), (510) 
381-5584 (24-hour contact), email: bjmulholland@lbl.gov 

• John Jelinski, ESG Environmental Technician, (510) 486-7616 (direct), (510) 517-5378 (24-hour contact), 
email: jajelinski@lbl.gov 

• Neel Singh, ESG Environmental Technician, (510) 486-5826 (direct), (510) 508-1115 (24-hour contact), 
email: nrsingh@lbl.gov 

ESG, and specifically the Stormwater Program Manager, is responsible for implementing the following 
functions associated with the SWPPP: 

• Regulatory agency liaison 

• SWPPP update and revision 

• Annual facility inspection and reporting 

• Spill reporting 

• Identification and mitigation of pollutant sources 
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• Selection and support of appropriate BMPs 

• Training 

• Stormwater monitoring planning and implementation 

• Facility support coordination 

• Fire protection services coordination (through security and emergency operations) 

The Facilities Division is responsible for implementing the following functions associated with the SWPPP:  

• Facilities planning and design 

• Material receiving, storage, and transport 

• Vehicle services 

• Facility modification 

• Preventive maintenance and repair 

• Plant inspection (routine) 

• Erosion control 

• Contaminant control 

• Grounds and vegetation management 

• Housekeeping 

• Spill response (non-hazardous) 

• Implementation of appropriate BMPs 
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Site Information 

2.1 Location 

LBNL is located within the cities of both Oakland and Berkeley, which are located in Alameda County. It 
borders the northeast side of the UC Berkeley campus in Berkeley between Centennial Drive and Gayley 
Road. Figure 2-1 shows the vicinity of the LBNL site. The facility encompasses approximately 200 acres of 
steep, generally southern- and western-facing hillside terrain at elevations of 450 to 1,000 feet above sea 
level. Approximately 110 acres, including steep slopes and vegetated areas, remain undeveloped. 

Figure 2-1  Site Vicinity Map 

2.2 Climate and Rainfall  

The average annual temperature at LBNL is in the mid-50's degrees Fahrenheit (°F). More than 90% of the 
time the temperature is in the range of 40° to 70°F. Seldom does the maximum temperature exceed 90°F 
or the minimum temperature drop below 32°F. 

Winds are generally light and from the southeast during nighttime hours or in advance of approaching 
storms, and from the west-northwest during the daytime. The average wind speed for the year is less than 
five miles per hour. Wind speeds remain below 10 miles per hour more than 90 percent of the time. The 
highest winds are usually associated with storms. 

The average annual precipitation at LBNL, based on records going back to the early 1970s, is nearly 
30.5 inches of rain for the season (October 1st to September 30th). Measurable snow does not fall at LBNL. 
About 95% of the annual rainfall occurs between October and May. The wettest of these months are 
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typically December through February. Record rainfall amounts for the site include a seasonal total of 59.7 
inches for the 1997-1998 rainfall year and a monthly total of 19.5 inches in February 1998. 

California is currently in its fourth year of an extraordinary and continuing drought. The past three years 
have yielded far below average rainfall. The 2011/2012 season closed with 24.5 inches of rain, the 
2012/2013 season was very dry, with 7.35 inches. While the average amount is above average in terms of 
the calendar year, it is far below average considering that this total is a large portion of the precipitation 
for two water years. That is, nearly 80% of the total fell during February (2013/2014 water year) and 
December (2014/2015 water year). The precipitation for the remaining months was far below normal.  

2.3 Facility Layout 

Approximately eighty permanent buildings at the LBNL facility are used for administrative offices, research 
and development laboratories, site maintenance and operations activities, a cafeteria, a fire response 
station, construction trade shops (plumbing, electrical, and mechanical), hazardous waste storage, vehicle 
fueling and minor maintenance operations, site maintenance operations crew yard, and shipping and 
receiving, stores, and warehouse activities. Approximately 100 smaller buildings and modular units are 
used primarily as offices, but also house monitoring stations, emergency generators, and chemical and 
waste storage facilities. Figure 2-2 shows the overall layout of major buildings and structures at LBNL as 
well as the watershed detail described in the next section. An expanded description of areas where 
significant quantities of hazardous materials and/or wastes are handled, treated, or stored is included in 
Section 3.0 below. 

2.4 Drainage 

2.4.1 Storm Drain System 

The Strawberry Creek watershed includes other UC property, public streets of both the cities of Oakland 
and Berkeley, and private property. The total Strawberry Creek watershed above Gayley Road 
encompasses approximately 878 acres. LBNL is located within the Strawberry Creek watershed in an area 
characterized by three main canyons and related tributaries. Figure 2-2 shows the area drained by each 
of four sub-watersheds. 

The North Fork of Strawberry Creek watershed (Blackberry Canyon) is approximately 170 acres comprised 
of steep canyons and hillsides covered with brush, trees, and grass. Within this area are LBNL buildings, 
parking lots, paved areas and other improvements, and up-slope buildings, roads, and parking lots 
belonging to UC, in addition to public roads and private property. Drainage from the North Fork of 
Strawberry Creek watershed above LBNL (and including the areas within LBNL’s boundary within that 
watershed) discharges to a 60-inch concrete culvert at the head of LeConte Avenue in Berkeley.  

On the south and east, and to a certain extent to the west, LBNL constitutes portions of three other sub-
watersheds: Stadium Hill, Chicken Creek, and Upper Strawberry. These sub-watersheds consist mainly of 
steep canyons and natural hillsides, but also contain LBNL infrastructure and some of the UC’s facilities, 
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including the Botanical Garden. Southerly and easterly portions of LBNL discharge to Chicken Creek, Ten-
Inch Creek, Ravine Creek, and Cafeteria Creek, as well as to other small tributaries, and then to Strawberry 
Creek. 

 
Figure 2-2  LBNL Facility Layout and Watershed Boundaries 

On the south, while still in Strawberry Canyon, Strawberry Creek is diverted through 36- and 48-inch 
diameter concrete pipes and emerges as a surface stream near the eastern end of the UC Berkeley 
campus. The north and south forks of Strawberry Creek traverse the UC Berkeley campus and join at the 
western side of the campus near Oxford Street. These waters are then directed into the City of Berkeley’s 
Oxford and Center Streets culvert. Runoff from the entire upper watershed, including the UC Berkeley 
campus, is delivered to the entrance of this culvert. The runoff flows through the City of Berkeley’s storm 
drainage system and empties into San Francisco Bay. 

Because of its hillside location and moderate annual rainfall, there is significant surface runoff from LBNL. 
A site-wide storm drain system, designed and installed beginning in the 1960s, discharges into the North 
Fork of Strawberry Creek watershed on the north side of LBNL and into Strawberry Creek on the south 
side. This system, as initially built, had the capacity to handle storms with runoff intensities expected in a 
25-year maximum-intensity storm. Any current upgrades or additions to the system are designed and 
constructed to handle runoff from the 100-year storm. LBNL is not located within a 100-year flood plain. 
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2.4.2 Industrial Activity Areas 

Based on a facility-wide assessment of potential stormwater pollutant sources, two point source areas of 
industrial activity subject to the General Permit’s monitoring requirements were identified, and 
associated monitoring points (MPs) were determined: 

1. Building 76, Fuel Dispensing: MP-2, shown on Figure 2-3 

2. Buildings 77 and 79, Metal Fabrication, Storage, and Scrap Recycling: MP-3, shown on Figure 2-4. 

Figures 2-3 and 2-4 depict these onsite point sources of industrial activity that have the potential to 
contribute pollutants to the stormwater drain system. Specifically shown are the drain inlets, stormwater 
MPs, certain key BMPs, direction of surface water flow, and the localized topography. Figure 2-6 shows 
all MPs and includes 14 stormwater monitoring points (which are further discussed in the SMIP); and two 
3-point qualified combined sample locations. 

2.4.3 Hydrogeology 

The hydrogeology of the LBNL site is controlled by its complex stratigraphy, faults, and fractures. Locally 
discontinuous and perched water-bearing zones are common and are indicated by springs, seasonal 
surface seeps, and variable water levels in wells. These conditions are caused by several factors, including 
low permeability claystone and siltstone interbeds, pervious sandstone lenses, and fractured volcanic 
rock. Shallow groundwater varies from approximately 0 to 90 feet below ground surface. Subsurface 
drains (hydraugers) have been installed on steep hills to increase slope stability (see Figures 4-1 and 4-2). 

Groundwater flow generally follows the surface topography southward toward the City of Berkeley, or 
toward the drainage streams (Strawberry Creek and its tributaries). The groundwater is not presently used 
as a source of drinking water for LBNL, the UC Berkeley campus, or the City of Berkeley. The City of 
Berkeley allows the use of groundwater by individuals only for irrigation. 

In recent years, LBNL has installed numerous groundwater monitoring wells to evaluate the 
environmental quality of the groundwater on site. Many of these wells are located at specific areas of 
environmental concern. Monitoring wells are also installed at the down-gradient edge of the site 
perimeter to monitor groundwater leaving the site. Most of these wells are routinely sampled to monitor 
changes (if any) in constituent levels. 

2.4.4 Storm Runoff 

About 95 percent of the average annual rainfall of 30 inches at the LBNL site occurs from October through 
May, and intensities are seldom greater than one-half inch per hour. Thunderstorms, hail, and snow in 
the San Francisco Bay Area are extremely rare occurrences. Peak flow in Strawberry Creek at the LBNL 
boundary has not been measured, but calculations for various discharge points can be found in the Storm 
Drainage Study of Eastern Portion of the Strawberry Creek Watershed, (Kuntz,  2004), which is study 
commissioned by the LBNL Facilities Division’s Design and Construction Department.  
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Figure 2-3  Stormwater Monitoring Point MP-2 and Surface Water Flow Direction in Vicinity of  
Fuel Dispensing Industrial Activity Area 
 

 

Figure 2-4  Stormwater Monitoring Point MP-3 and Surface Water Flow Direction in Vicinity of 
Metal Fabrication and Scrap Recycling Industrial Activity Area 
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 Figure 2-5  Stormwater Monitoring Points MP-1 through MP-15 
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The peak runoff rate downstream at the lower end of the UC Berkeley campus was calculated to be about 
1,700 cubic feet per second. 

Figure 2-7 shows the developed areas with buildings, roads, and paved surfaces within the LBNL 
perimeter, which comprise the site’s impervious areas. This represents approximately 35% of the entire 
acreage. The remaining 65% of open space is mostly steep hillsides covered with natural grasses and other 
vegetation to minimize erosion. 

 Figure 2-6  Developed Areas and Open Space at LBNL 
 

2.5 Discharge Sources 

2.5.1 Authorized Non-Stormwater Discharges 

Atmospheric condensates. Small quantities of condensed water from air conditioning, refrigeration, and 
compressor systems may be released to the ground on the exterior of LBNL buildings. This condensate 
does not contact nor contain any chemicals. Condensate releases could enter the storm drain system. 

Fire hydrant and sprinkler flushing, and fire drills. The National Fire Protection Code requires that fire 
hydrants and sprinkler systems be flushed. This flushing water, which comes from the domestic supply, is 
allowed to enter the storm drain system after treatment for chlorine and chloramine.  
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Given the high flow rate and volume associated with fire hydrant flushing and flow rate testing activity, 
extra stormwater BMPs might need to be placed during this activity to prevent sediments from being 
mobilized in the creek beds downstream. Appendix A is the Facilities Division’s operating procedure 
(OPER-344) for the placement of dechlorination tablets to minimize any pollution due to chlorine and/or 
chloramine to the extent possible.  

Appendix B is the Facilities Division’s operating procedure (FPP-002) for Turbidity Monitoring of Hydrant 
ITM Liquid Run-off. Flow from this activity totals approximately 250,000 gallons per year. Fire equipment 
testing and drills account for a smaller amount of runoff, which may also enter the storm drain system 
after dechlorination treatment.  

Fire suppression runoff. In an emergency, water from fire hydrants or tankers used to suppress fires could 
enter the storm drain system. However, if it is determined by the emergency incident command that 
hazardous materials are involved, containment of the runoff will be initiated. 

Groundwater reaching the surface. These releases are from local springs, creeks, and horizontal wells 
(hydraugers) installed to drain subsurface water to stabilize slopes. Hydrauger discharges are tested and 
if it the discharge is found to be uncontaminated it is typically routed to the storm drainage system. 

Landscape watering. During the summer months some landscape watering may occur on site on a limited 
scale. Over-watering is minimized to the degree that very little water would flow to the storm drain. 

Safety shower/eyewash testing and operation with appropriate controls. Some of LBNL’s safety 
shower/eyewash stations are located at a building’s exterior. These stations are tested periodically for 
functionality, and a very small quantity of domestic water may be released during testing. Larger 
quantities of water containing dilute chemicals may be released to the ground around the unit during 
emergency use. If use were required during a storm event, drainage from the unit could enter stormwater 
runoff. 

Secondary containment pump-outs. Accumulated rainwater in secondary containments may be manually 
pumped out or released by opening a valve from the containment area. If presence of oil or an oily sheen 
on the surface is evident, the water is collected into a drum or vessel for disposal. On request, EHS staff 
evaluates the accumulated stormwater and will provide advice on the proper disposal methods. If there 
is no evidence of pollution of the accumulated stormwater, reasonable effort is made to discharge the 
accumulated water onto soils. Otherwise, the water may flow into the storm drain system. 

Subsurface drains. Some of LBNL’s building and retaining walls have basement or foundation drains. 
Those discharges are typically routed directly into the storm drainage system. 

Utility line/ vault pump-outs. Accumulated water that is due to seepage into utility lines or vaults may be 
manually pumped out on occasion. Following accumulation of any water in these lines or vaults, it is 
checked for the presence of oil or an oily sheen on the water’s surface. If detected, the water is collected 
into a drum or vessel for disposal.  

On request EHS staff will evaluate the accumulated water and will provide advice on the proper disposal 
methods. If there is no evidence of contamination in the accumulated water, reasonable effort is made to 
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discharge pumped water onto soils. Otherwise, the discharged water may flow into the storm drain 
system. 

Water line breaks where appropriate BMPs have been implemented. Occasional breaks occur in the 
LBNL domestic water supply lines, and this water may enter the storm drain system. Dechlorination 
tablets are used to minimize chloramines levels to the extent possible. See Appendix A, OPER-344, the 
Facilities operating procedure for dechlorinating domestic water discharges, and ESG Procedure 203, 
Notification Procedure for Environmental Releases Into Storm Drains or Creeks, for further details. 

2.5.2 Non-Authorized Non-Stormwater Discharges  

Building wash waters. The disposal of any building wash waters or other liquid substance into the storm 
drain system is prohibited. See Appendix B for the Facilities Division’s operating procedure (OPER-345) for 
Building Washing- Waste Water Management. The disposal of building wash water into the storm drain 
system is prohibited. 

Contaminated or untreated groundwater reaching the surface. At Buildings 7, 46, 51, and 51B, 
hydraugers discharge of contaminated groundwater is collected and treated by granulated activated 
carbon systems before being released to the sanitary sewer under a permit from the East Bay Municipal 
Utility District (EBMUD) or being re-injected into the aquifer for soil flushing purposes under an agreement 
with the California Department of Toxic Substances Control (DTSC). The disposal of contaminated or 
untreated groundwater into the storm drain system is prohibited. 

Cooling tower spray. Small quantities of water spray or mist from cooling towers located on site may be 
released to the grounds and structures around the exterior of LBNL buildings where cooling towers are 
located. The water spray may include corrosion and scale inhibitors and biocides that are added to cooling 
water to prevent algae, rust, and scale buildup. It is not anticipated that spray would contain significant 
quantities of pollutants, and many cooling towers are enclosed to minimize the amount of spray released. 
All new towers will be of this type. Disposal of a cooling tower water stream into the storm drain system 
is prohibited. 

Closed-loop process cooling water system. If a break in a piping system occurs, water from the closed-
loop process cooling water system could be released into soils or the ground surface. This water contains 
low concentrations of corrosion inhibitors and biocides. The disposal of a closed-loop process cooling 
water stream into the storm drain system is prohibited. 

Dust control waters. Dust control water is typically sprayed during demolition activities of concrete or 
during soil excavations. The disposal of dust control waters into the storm drain system is prohibited. 

Drilling or monitoring well development waters. These waters are collected into drums or vessels for 
appropriate disposal. Typically EHS staff evaluates the collected water and provides advice on proper 
disposal methods. The disposal of drilling or monitoring well development water into the storm drain 
system is prohibited. 
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Low conductivity cooling water (LCW) system. During emergency conditions such as breaks in 
underground transfer piping or leaks from aboveground storage tanks, water from an LCW system could 
be released into soils or the ground surface. This water does not contain chemicals, though it has lower 
concentrations of dissolved salts, which can have an adverse effect on aquatic species. The major uses of 
the cooling water (high energy magnets and power supplies) are closed-loop systems. The disposal of LCW 
into the storm drain system is prohibited. 

Sewer line breaks. A break or leak in the sanitary sewer system could accidentally flow to the storm drain 
system. However, such a breach of the sewer would represent an emergency condition, and LBNL would 
apply diversion or containment measures to prevent stormwater system pollution. The disposal of 
sanitary sewer water into the storm drain system is prohibited. 

Small maintenance and repair work cleanup. Cleanup from small facility and grounds maintenance and 
repair work may include rinsing of containers and hand tools. Laborers are typically engaged in repair and 
maintenance activities such as saw-cutting, trenching, digging, and small building and grounds surface 
repairs. Rinse water is typically limited to a few gallons, which is discharged to the ground surface in the 
staging area outside Building 31. Sandbags are used to promote infiltration of rinse water into the 
surrounding soils. The disposal of rinse water derived from small maintenance and tool clean-up into the 
storm drain system is prohibited. 

Vehicle washing. Vehicle washing is prohibited on the LBNL campus; vehicles are washed at an off-site 
commercial vehicle washing facility.  

Potable water releases and water line breaks where appropriate BMPs have NOT been implemented. 
Occasional potable water releases and water line breaks occur in LBNL’s domestic water supply lines and 
potable water sources. This water may not enter the storm drain system unless dechlorination tablets are 
used to minimize chloramines levels to the extent possible. The disposal of water derived from potable 
water sources and domestic water line breaks without appropriate BMPs at the storm drain system is 
prohibited. 
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Potential Sources of Pollution 

The major potential sources of pollution to stormwater runoff at LBNL are due to on-site activities that 
have the potential for contaminants to come into contact with stormwater. Those on-site activities are 
summarized as material management, general vehicle use, construction and maintenance, and spills and 
leaks. The use of contaminants in scientific experiments also presents the potential for spills from 
transient equipment or material. However, most of these experiments are conducted indoors or at 
facilities with suitable safeguards to prevent any pollution of the outdoor environment. 

LBNL’s SWPPP and SMIP focus both on point sources of industrial activity and nonpoint sources which 
have the potential to contribute stormwater pollutants that are specifically regulated by the General 
Permit.  

The two industrial areas with industrial activities are (as shown in Figures 2-3 and 2-4): 

• Building 76, Fuel Dispensing (MP-2) 

• Buildings 77 and 79, Metal Fabrication, Storage, and Scrap Recycling (MP-3) 

The SMIP provides locations and descriptions of an additional 14 stormwater monitoring points and two 
3-point qualified combined sample locations, and the SWPPP describes waste accumulation areas, drum 
storage area (DSAs), hazardous waste treatment units, and above- and underground storage tanks within 
these industrial areas at LBNL, as well as outdoor equipment such as electrical transformers and cooling 
towers which could contain stormwater contaminants. 

On-site activities with significant potential for pollutants to come into contact with stormwater are 
described in greater detail below. 

3.1 Materials Management 

Materials management activities at LBNL include material loading and unloading during delivery and 
shipment, movement of materials around the site (materials in transit), storage and use of materials in 
facility operations, waste management activities, and radionuclides. 

LBNL's EHS Division maintains an inventory of all chemicals and storage locations at LBNL that is submitted 
to the City of Berkeley annually as the Hazardous Materials Business Plan (HMBP) in accordance with 
California Business Plan requirements. In addition, an inventory of waste materials is maintained for its 
HWHF in Building 85. 

General categories of hazardous materials in use on the site are listed below. The contents of above- and 
underground storage tanks, which are predominantly petroleum products, are not included in this list (see 
Section 3.1.3.2). 
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• Ethylene glycol, diethyl ether, glycol ether 

• Raw metals for use/recycling 

• Acids, dilute and strong concentrations 

• Caustics, dilute and strong concentrations 

• Organic solvents 

• Halogenated solvents and polychlorinated biphenyls (PCBs) 

• Anodizing solution raw chemicals, caustics, specialized cleaners, and cleaning bath additives 

• Radionuclides and tritiated water 

• Waste sludges containing metal- from fixed treatment unit (FTU) and 006 

• Waste oily sludges from an oil/water separator 

• Drinking water (considered a contaminant since EBMUD uses chloramines as a disinfectant) 

3.1.1 Loading and Unloading  

Potential for stormwater pollution from loading and unloading operations exists from direct release of 
contaminants to storm drains or pollution of the ground surface through breakage and leakage of 
containers of up to 55-gallon size. LBNL’s Receiving Area is located at Building 69 and encompasses most 
of the new material receiving at the site; it should be noted that the Receiving Area is completely covered 
by a roof, so this area is not monitored. Drums of new liquid materials are transferred from Building 69 
for storage at the Bulk Storage Facility (Building 77D). Other transfers would include those to and from 
Waste Accumulation Areas (WAAs), which are located throughout the site (see Figure 3-1). All WAAs are 
covered by a roof structure and all hazardous wastes are placed over secondary containments inside the 
WAA structure. In addition, weekly visual inspections are performed by WAA supervisors at the WAAs. In 
case a spill is noted it is immediately documented, responsible parties are notified, and the spill is cleaned 
up. The hazardous waste is ultimately transferred to the HWHF for consolidation, packaging, and storage, 
pending off-site disposal. 

LBNL is also permitted by the City of Berkeley to operate four on-site fixed hazardous waste treatment 
systems where chemicals and/or wastes could be loaded or unloaded. All fixed treatment units (FTUs) 
below are located in a building enclosure with a roof: 

• Building 70A (FTU 004): Inorganic acid waste streams treated by pH adjustment 

• Building 2 (FTU 005): Inorganic acid waste streams treated by pH adjustment 

• Building 77 (FTU 006): Aqueous waste containing metals and inorganic acid waste streams treated by 
precipitation and pH adjustment 

• Building 67 (FTU 007): Acid and caustic wastewater treated by pH adjustment 
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Potential solid and liquid stormwater contaminants associated with LBNL loading and unloading 
operations encompass virtually the entire spectrum of materials used or stored at the site (see 
Section 3.1). 

 
Figure 3-1 Waste Accumulation and Drum Storage Areas at LBNL 

3.1.2 Materials in Transit 

Potential stormwater contaminants associated with transit of containers include any liquid or solid 
material that is used or stored at the site in a DSA and any waste stream generated at the site that is 
placed in a WAA in a container for disposal that could be released if a container is broken or overturned 
with a lid not fully closed during transit (see Section 3.1). 

3.1.3 Materials Storage and Use 

There are three general categories of outside storage or handling of materials at LBNL: 

1. Outdoor Storage: 

• 40-foot Storage Containers 

• WAAs 
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• DSAs 

• Trash Dumpsters and Hoppers 

• Buildings 77 and 79, Metal Fabrication, Storage and Scrap Recycling 

• Building 85, HWHF equipped with Covered Outdoor Storage 

2. Tanks for Bulk Storage of Liquids: 

• Underground Storage Tanks 

• Aboveground Storage Tanks  

3. Outdoor Equipment Containing Chemicals 

3.1.3.1 Outdoor Storage of Materials 

Potential stormwater contaminants associated with outdoor storage include any liquid or solid material 
that is used or stored at the LBNL site and any waste stream generated at the site that is placed in 
containers for disposal (see Section 3.1). Metal sheet stock and fabricated metal pieces outdoor storage 
at the Building 77 Metal Fabrication and Storage is a potential source of stormwater pollution. At Building 
79, the Scrap Recycling building, salvage, U-waste and metal recycling hoppers are brought in from all 
over the facility for sorting, reuse, and recycling. Loading and unloading activities at the HWHF are also a 
potential source of stormwater pollution, however all hazardous waste entering and leaving the HWHF is 
packaged and also enclosed in secondary containment. Receptacles for solid waste and recycling may also 
be pollutant sources due to leaky containers or inappropriate disposal of materials.  

3.1.3.2 Above- And Underground Tanks for Bulk Storage of Liquids 

LBNL uses both above- and underground tanks containing liquids. Approximately 80 aboveground storage 
sites are in use at the site, including petroleum storage and electrical transformers. Bulk aboveground 
liquid storage tanks are used for storage of petroleum hydrocarbons and, in one case, E-85 fuel (i.e., 85% 
ethanol, 15% unleaded gasoline). Tanks associated with the hazardous waste FTUs 004 through 007 are 
also classified as aboveground tanks. Due to secondary containment that is designed to hold the quantity 
of liquid from the largest tank plus a sufficient allowance for precipitation, it is unlikely that the contents 
of aboveground tanks would be released to storm drains even if materials overflow to the tank exterior 
during filling or draining operations or if tanks deteriorate or become damaged (see Section 4.2.1 for more 
information). All petroleum aboveground storage tanks containing more than 42 gallons have secondary 
containment. 

Six underground storage tanks are currently in use at the site, all of which contain petroleum 
hydrocarbons. Materials can be released during tank filling operations. No waste oil tanks are in use on 
site. 

Potential stormwater pollutants associated with operation of above- and underground tanks at this site 
include petroleum-based fuels, transformer oil, and hazardous waste streams. 
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3.1.3.3 Outdoor Equipment  

Transformers. Outside electrical transformer banks are filled with transformer oil, which could be 
released if equipment is damaged or poorly maintained. Transformers containing more than 42 gallons 
have secondary containment. 

Cooling Towers and Closed-Loop Process Cooling Systems. Cooling towers and closed-loop process 
cooling systems may use chemicals such as descalers, biocides, chlorine, and corrosion inhibitors in water 
treatment. Treated water could be released if equipment is damaged or improperly maintained. 

Generators. Standby engine generators that contain petroleum-based fuels are in use at LBNL. All outdoor 
engine generators are equipped with secondary containment systems. 

Groundwater Treatment Systems. Groundwater treatment system components such as granular 
activated carbon (GAC) beds are in use to remove volatile organic compounds from contaminated 
groundwater at several locations at the LBNL site. Influent water to this treatment system could be 
released from transfer piping or the GAC drum if equipment is damaged or improperly maintained. 

3.1.4 Radionuclides 

Radionuclides may be released to the atmosphere from research activities conducted at LBNL. These 
research activities are dynamic and new projects may occur at new locations. For more information see 
Section 4.1.4.  

3.1.5 Previous Practices  

Due to historical releases, areas where groundwater has been impacted by contaminants exist at the site. 
LBNL’s program to address groundwater impacts is summarized in Section 4.1.4.5 of this plan. 

3.2 Vehicles 

A fleet of facility vehicles is maintained by LBNL, which requires vehicle fueling and minor service. Private 
vehicles are also parked in designated parking areas. 

3.2.1 Fueling and Servicing  

LBNL performs uncovered vehicle fueling at a centralized location on the site (Building 76) for its motor 
pool vehicles. Washing of buses and motor pool vehicles is performed at an off-site commercial vehicle 
washing facility. (See Section 4.1.4.6 for additional details pertaining to vehicles.) 

Potential stormwater pollutants associated with vehicle fueling, operation and parking include: 1) vehicle 
fuels accidentally spilled onto the fueling pad; and, 2) motor oil, grease, antifreeze (ethylene glycol), 
hydraulic fluid, and other vehicle fluids accidentally released on roadways and parking areas. 
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3.2.2 Parking/Driving  

There are numerous roads and vehicle parking areas within the LBNL site (see Figure 2-2). Potential 
stormwater pollutants associated with vehicles include oil and hydraulic fluids, which may leak from 
vehicles onto paved and unpaved areas. Other contaminants associated with roads and vehicle usage on-
site includes copper from brake pads and zinc from tires, as commonly found in urban runoff. 

3.3 Construction and Maintenance Activities 

Construction and maintenance activities are commonly performed at LBNL throughout the year, including 
new building construction, renovation, and grounds maintenance and infrastructure work such as 
expansion of electrical capacity and installation of tanks and other equipment. 

The California National Pollutant Discharge Elimination System (NPDES) General Permit for Storm Water 
Discharges Associated With Construction and Land Disturbance Activities (Construction General Permit) 
requires separate stormwater permits for construction activities totaling more than one acre in size. LBNL 
currently has two separate and active construction stormwater permits for the following projects: 

1. Computational Research and Theory facility project, Construction General Permit  
Waste Discharger Identification Number (WDID) # 2 01C362698; and 

2. Old Town Demolition Project, WDID # 2 01C373011 

Potential stormwater pollutants associated with construction activities include: 

• Contaminated excavated materials 

• Discarded demolition and construction materials such as glass, specialty papers, treated woods, and 
gypsum wallboard 

• Dust generated during construction 

• Effluent generated from saw-cutting operations 

• Equipment washout residue (cement trucks and smaller containers, cleanup of paints, caulking 
compounds and sealants, adhesives) 

• Eroded soil and sediment 

• Excavated materials (dirt, gravel, asphalt, concrete) 

• Improperly maintained heavy equipment that may leak 

• Lead- or asbestos-containing construction materials 

• Mud or soil spread beyond the boundaries of the construction site by truck traffic 

• New fill or roadbed material stockpiled awaiting placement 

• Spillage from containers of liquid chemicals such as paints, coating materials, adhesives and caulking 
compounds 

• Wash-water from concrete form construction and pouring operations 
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3.4 Significant Spills and Leaks  

Section (X.G.1.d) of the General Permit requires the SWPPP to include a description of materials that have 
spilled or leaked in significant quantities in stormwater discharges or non-stormwater discharges within 
the previous five year period. Although neither the General Permit nor the California Office of Emergency 
Services (CalOES) define what volume quantifies a significant spill or release, LBNL has adopted a 10,000 
gallon volume criteria which is consistent with spill or release impacts to applicable water quality 
standards cited in the General Permit and the NPDES Drinking Water Permit. Table 3-1 describes the 
significant spills that have occurred. As the table shows, breaks in drinking or domestic water distribution 
lines or fire suppression lines have occurred from time to time at LBNL. Drinking water is a concern 
because of the chloramines added by EBMUD as a disinfectant, and because LBNL storm drainage 
discharges into Strawberry Creek. All the drinking water releases listed below were reported to CalOES 
and local agencies, and appropriate corrective actions were implemented. 

August 25, 2010 Potable water from a temporary cooling system 
flowed into a storm drain at Building 43 

Drinking water 10,000 

August 19, 2011 Water from a fire hydrant was released into a 
storm drain near Building 88 

Drinking water 215,000 

August 25, 2011 Water line break in the basement of Building 50  Drinking water 61,000 

Form 4 of the Annual Report (part of the Annual Comprehensive Site Compliance Evaluation) includes a 
comprehensive overview of the spills and leaks that have occurred at the Site. 

 

Table 3-1  Significant Spills and Leaks  

Date Description Type 
Volume 
(gallons) 
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Best Management Practices  

Protection of water quality includes maintaining desired uses such as swimming and fishing, and 
preserving aesthetic parameters such as cleanliness of the watershed areas and clarity of water. The 
Water Quality Control Plan for the San Francisco Bay Basin, known as the Basin Plan, was prepared by the 
RWQCB. It defines the various watersheds within the area and establishes the beneficial uses, which are 
to be supported by the water quality goals. According to the latest (March 2015) version of the San 
Francisco Bay Region Basin Plan, LBNL lies within the Central Basin. Strawberry Creek is specifically 
mentioned in the Plan for existing beneficial uses of an inland stream for warm freshwater habitat 
(WARM), wildlife habitat (WILD), water contact recreation (REC1) and (REC2) noncontact water 
recreation. 

BMPs are defined as actions that prevent or reduce the amount of pollution generated by non-point 
sources to levels compatible with water quality goals. An essential component of protecting water quality 
is the elimination of pollutants such as contaminants from industrial activities, oil and grease, non-
naturally occurring metals, oxygen-demanding substances such as plant debris, radioactive substances, 
and bacteria and viruses in the water system.  

Two categories of BMPs are usually considered for reducing pollutants in stormwater: Minimum or non-
structural and Advanced or structural BMPs. These two categories of BMPs are described in the sections 
below followed by descriptions of the BMPs within these categories that LBNL implements associated 
with the potential sources of stormwater pollution listed in Section 3.0. 

4.1 Minimum BMPs 

Minimum or non-structural BMPs are programs developed and implemented by facility personnel to 
eliminate or significantly reduce contact between the pollutant and stormwater. Non-structural BMPs 
include: assignment of responsibilities and authorities to implement the SWPPP (see Section 1.4.2); 
housekeeping (see Section 4.1.1); preventive maintenance of equipment and structures (see Section 
4.1.2); spill prevention and response programs to adequately respond to unplanned releases (see Section 
4.1.3); material management (see Section 4.1.4); training for employees to identify and eliminate 
pollutants in stormwater (see Section 4.1.5); hazardous materials and waste management (see Sections 
4.1.6); record keeping to demonstrate a record of compliance with stormwater protection measures (see 
Section 4.1.7); erosion and sediment controls (see Section 4.1.8); implementation of inspections (see 
Section 4.1.9); and stormwater construction and maintenance activities (see Section 4.1.10 and Section 5). 

4.1.1 Housekeeping  

Inspection and cleaning of material handling areas and areas where stormwater is discharged is conducted 
on a routine basis. Programmatic organizations are responsible for their own areas. Litter control, pick-up 
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for disposition off-site, and sweeping of soiled areas are carried out to reduce the potential for pollutants 
to enter stormwater. Targeted cleanup is usually conducted prior to the storm season to prevent storm 
drains from becoming plugged with organic materials such as leaves, trash, and brush. As noted in Section 
4.1.4, a program has been initiated which assists divisions and buildings in either eliminating unnecessary 
waste storage or ensuring that dumpsters and hoppers are kept covered or under shelter.  

4.1.2 Storm Drain Maintenance  

Emergency maintenance of stormwater-related facilities is carried out by Facilities Division crews on an 
as-needed basis. 

Routine and scheduled inspections by Facilities Division crews and EHS staff – especially before the storm 
season begins and before and during expected major storms – provide the feedback to schedule 
preventive maintenance that is designed to ensure continued serviceability of the stormwater system. 
Preventive maintenance of storm drains, culverts, and other control structures is conducted to remove 
materials such as trash, brush, leaves, and water-borne solids that settle out to maintain unimpeded flow. 

The following BMPs have been implemented for LBNL storm drain maintenance at the site: 

• Operations and maintenance crews patrol the site during business hours to ensure that storm drain 
structures remain clear of storm-induced debris, and that flow remains unimpeded. 

• Common hand tools, such as shovels and rakes, supported by powered equipment, such as a backhoe, 
is available.  

• Other personnel on-site during off hours are also required to report LBNL storm drainage problems, 
should they occur. 

• During normal working hours, the LBNL site is highly populated and additional reports of storm-related 
problems may be received from any employee or guest. 

• Prior to the rainy season each year some of the storm drain catch basins are cleaned. A mechanical 
vacuum truck or manually operated wet/ dry industrial vacuum may be utilized to perform this work. 

• For the dedicated passive filtration inserts at the Blackberry Parking Lot (previous bus parking and 
storage industrial area (MP-1), Building 76, Fuel Dispensing (MP-2), Building 77 and 79, Metal 
Fabrication, Storage, and Scrap Recycling (MP-3), maintenance of the passive filtration inserts is 
performed at a minimum as indicated per the manufacturer maintenance schedule, or as needed by 
the routine and scheduled inspections by Facilities and EHS personnel, or as described in Section 4.3.  

4.1.3 Spill Prevention and Response 

LBNL’s Master Emergency Plan and HMBP provides response procedures for hazardous releases of 
chemical, biological, and radiological materials. 

Spill prevention and response to oil spills are addressed in the LBNL Spill Prevention, Control, and 
Countermeasure (SPCC) Plan. The SPCC Plan details the history of past spills and assesses the potential for 
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future spills. Secondary containment requirements and design criteria are specified for aboveground and 
underground tanks, oil-filled electrical equipment, drum storage, and other miscellaneous containers. 
Operational practices such as bulk transfer are described, and inspections and preventive maintenance of 
facilities are in effect to prevent leakage and spillage. Supervision and training for personnel who are 
involved in spill prevention and cleanup are specified. 

Procedures for responding to, reporting, and sampling of non-hazardous releases can be found in the ESG 
Procedure 203 Notification Procedure for Environmental Releases into Storm Drains or Creeks and in ESG 
Procedure 260 Sampling Unauthorized Non-Stormwater Discharges. Standard practices to contain spillage 
from aboveground tanks, drums, and storage areas include containment structures such as berms that 
trap any reasonably possible leakage before it can flow into the storm drain system. Bulk storage areas 
are designed to minimize the possibility of leakage, and are sheltered to minimize potential impact to 
stormwater. 

4.1.4 Materials Management  

Materials management activities include all loading and unloading of materials, transit between storage 
and use locations, storage and use of materials, and special management activities associated with 
radionuclides. 

4.1.4.1 Loading and Unloading  

Handling and spill containment procedures are designed to recognize and manage risks associated with 
container breakage and spillage during loading and unloading and proper response if an accident does 
occur.  

Procedures for safe handling of materials during loading and unloading are specified in the LBNL Packaging 
and Transportation Safety Manual. This manual includes instructions that address spill containment, 
emergency response, and reporting requirements.  

The following BMPs have been implemented for material loading and unloading activities at LBNL: 

• Materials are handled only in designated and dedicated materials loading and unloading areas which 
provide adequate access and aisle space for safe handling. 

• Appropriate equipment for moving containers is available and maintained in good working condition. 

• Procedures and training for container handling, equipment use, inspection, and spill response are 
provided to all personnel responsible for materials handling. 

4.1.4.2 Materials In Transit 

Chemicals are handled from the time they are received on-site, through transport to users’ laboratories 
or support facilities, to disposition into a managed and monitored waste stream in accordance with the 
HMBP and documents referenced in it. Procedures are provided to prevent accidental releases, including 



Best Management Practices  Stormwater Pollution Prevention Plan, June 2015 
 

25 

into stormwater drainage systems. Although not required by statute, LBNL voluntarily submits a chemical 
inventory list in the HMBP annually to the City of Berkeley.  

Handling and spill containment procedures are designed to recognize and manage risks associated with 
chemical transport, which include damage to and breakage of containers during transport and during a 
major vehicle accident or minor collision, unattended loads, and receipt and transport of damaged 
containers. 

Procedures for safe handling of materials traveling between storage areas and ultimate users or disposal 
are specified for LBNL transportation personnel. Drivers who handle hazardous materials must be trained 
and receive California Department of Motor Vehicles certification for hazardous materials handling. Spill 
containment, reporting, and calling in emergency response services are included in the instructions and 
training for these drivers.  

The following BMPs have been implemented for LBNL activities involving materials in transit at the site: 

• Drivers of vehicles containing hazardous materials are specially trained on proper container handling 
and lifting, package integrity, container receipt, and spill response procedures. 

• Only specialized vehicles are used for transport of chemicals, which allow loads to be properly secured 
in a manner appropriate for the type of container being transported. 

• Speed limits on the site are 25 miles per hour or less and are clearly posted throughout the site. 

• Vehicles with loads in transit are not left unattended. 

• All deliveries of hazardous materials, including those within site boundaries, are accompanied by 
shipping and receiving documentation. 

4.1.4.3 Materials Storage and Use  

Every location used for outside storage of any material is under the specific control and responsibility of 
an LBNL operating organization (a department or division). Procedures for proper handling and 
appropriate storage of each substance are specified, and inspections for compliance are carried out by 
the EHS Division. In general, the management of materials is conducted in containers, tanks (above- and 
underground), and equipment. While it is LBNL’s policy to conduct research operations indoors as much 
as practical, at Building 77, the Metal Fabrication and Storage, metal sheet stock and fabricated metal 
pieces are temporarily stored outside. At Building 79, the Scrap Recycling building, salvage, U-waste and 
metal recycling hoppers are brought in from all over the facility for sorting, reuse, and recycling. Given the 
loading and unloading activities of hazardous wastes at Building 85, the HWHF is a potential source of 
stormwater pollution. General BMPs include the following: 

• LBNL’s hazardous waste management program specifies procedures for handling and containment of 
hazardous wastes. 
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• Any leakage from containers, above- or underground tanks, or electrical equipment is identified and 
noted for cleanup during routine site inspections or by any personnel working in the area where the 
release has occurred. 

• Stormwater inspections and housekeeping are carried out during times of minimum parking occupancy 
(e.g., weekends, holidays) when the ground surfaces are most exposed for visual inspection.  

• Stormwater that is collected in WAA or tank secondary containment basins or traps is visually inspected 
for evidence of pollution, as from equipment leakage, prior to being released to the storm drain system.  

BMPs specific to material storage and use are listed below. 

Containers (trash dumpsters and hoppers). Employees are trained on proper disposal of hazardous 
materials and wastes. All large metal trash dumpsters have been labeled with a sign that reminds 
employees to keep lids closed. Through training and outreach in LBNL publications, employees are made 
aware that trash containers should be kept closed when not in use and/or stored under a roof or overhang 
to prevent rainwater from getting into the container and possibly leaking out.  

Groundwater Treatment Systems. Groundwater treatment system components are routinely inspected 
and maintenance is conducted to ensure that leaks and damage, which could result in releases, are 
minimized.  

4.1.4.4 Radionuclides  

Radionuclide emissions are controlled in accordance with 40 CFR 61, Subpart H, National Emission 
Standards for Emissions of Radionuclides Other Than Radon from DOE Facilities. Use is controlled in 
accordance with 10 CFR 835. LBNL maintains compliance with applicable requirements through the LBNL 
Radiological Work Authorization Program. This program tracks the use and inventory of all radionuclides 
at the site. The sampling and monitoring program strategy for surface water was developed to comply 
with applicable DOE requirements for monitoring stormwater runoff and in compliance with the General 
Permit. LBNL’s Environmental Restoration Program additionally monitors groundwater and hydraugers. 

Procedures are implemented to ensure the containment of radioactivity in suitable shielding and 
controlled-access enclosures, and for handling and transportation of radioactive substances. LBNL 
maintains air-sampling and penetrating radiation monitors at various locations around the site and at the 
site boundary. Additionally, effluent stacks from workplaces at LBNL are monitored for specific 
substances. 

4.1.4.5 Previous Practices 

Previous practices which may have resulted in groundwater contamination were discontinued years ago, 
and LBNL has conducted a site-wide soil and groundwater investigation project under its Environmental 
Restoration Program since 1991. LBNL has characterized the contamination and has implemented 
remedial actions to reduce contaminants in groundwater and soil to acceptable levels or eliminate them 
entirely. In 2005, the Resource Conservation and Recovery Act Corrective Measures Study Report was 
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approved by the DTSC, and final remediation measures were begun. In some areas where groundwater 
has been impacted by contaminants, treated discharge from hydraugers is discharged to the sanitary 
sewer system under a specific permit from EBMUD. See Figures 4-1 and 4-2 for illustrations of the 
hydrauger systems in the western and eastern portions at LBNL, respectively. 

4.1.4.6 Vehicles 

Employee and visitor cars, contractor vehicles, including cars and trucks, and LBNL vehicles are parked at 
the site. LBNL vehicles include cars, pickup trucks, shuttle buses, delivery and transportation vehicles, and 
fire trucks. Potential stormwater contaminants associated with vehicles include fuel, coolant, lubricants 
and hydraulic fluids, which may leak from vehicles onto paved and unpaved areas.  

4.1.4.7 Parking 

Paved parking area surfaces are maintained in good condition to prevent erosion and if necessary, may 
be cleaned using street sweepers. Minor areas where pavement may become degraded are patched. 
Parking lot inspections are conducted at least monthly during the rainy season to identify degraded or 
stained areas which could result in impact to stormwater during the rainy seasons. 

4.1.5 Employee Training 

All LBNL employees receive orientation and training at the time of hire, and as part of their continuing 
employment. It is the responsibility of supervisors to ensure that their subordinates are aware of 
applicable requirements and documented instructions that apply to their work. It is also the responsibility 
of supervisors to ensure that any training requirements have been carried out for each employee before 
they perform work without direct supervision.  

Through various forms of outreach (for example, articles in the LBNL daily electronic newspaper, or labels 
on storm drains), employees are made aware of the requirements for protection of the storm drain system 
from pollutants, and of the importance of proper disposal of waste materials. Often the first observers 
and responders to emergencies, they are made aware of the appropriate actions to take and how to report 
the emergency. 

All Facilities Division personnel receive periodic training in environmental and safety issues. One form of 
this training is via regular safety meetings. Another form is formal training courses including Stormwater 
Management (EHS0690) and Spill Prevention Control and Countermeasures (EHS0680). This training is 
linked to the LBNL’s Work Planning and Control (WPC) database and is a requirement for all construction 
managers and targeted facilities personnel such as bus drivers, custodians, excess program laborers, 
grounds crew, laborers, plant maintenance technicians, plumbers, riggers, and truck drivers. Additionally, 
special training for emergency responders is provided as described in LBNL’s HMBP.  
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 Figure 4-1  Hydraugers on Western Half of the LBNL Site 
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 Figure 4-2 Hydraugers on the Eastern Half of the LBNL Site 
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Spill Response. Training in emergency spill response, ranging from reporting and initial steps to backup 
and cleanup by emergency response personnel is provided as appropriate to the responsibilities of and 
operations conducted by each employee. In general, emergency response is provided by the LBNL Fire 
Department, with backup from the EHS Division. 

Stormwater Monitoring. Personnel who collect and process samples of stormwater discharge receive 
training as specified in ESG Procedure 263, Surface Water Sampling. 

Schedules. Training schedules for each employee, beginning at the time of hire, are formulated and 
maintained in a site-wide database. Stormwater Management (EHS0690) course is given on a quarterly 
basis, and is a biennial requirement for all trained personnel. The new-hire training is carried out by the 
EHS Division. 

4.1.6 Hazardous Materials and Waste Management  

Hazardous Materials (see also Section 4.1.4). Materials management programs exist for the safe and 
appropriate handling of all materials used at LBNL. Specific procedures are provided for safe lifting, 
maintenance of packaging integrity, and proper storage. Materials are handled in a manner to ensure that 
they remain contained at all times and are only handled by trained personnel. 

Hazardous Waste. LBNL has implemented a hazardous waste management program, which specifies 
procedures for handling and containment of hazardous wastes. Such wastes are collected and handled in 
such a way that they remain contained at all times. Therefore they are not potential contaminants of 
stormwater runoff except in the case of accidents. The guiding documents for this program include 
Guidelines for Generators of Hazardous Chemical Waste at LBNL and Guidelines for Generators of 
Radioactive and Mixed Waste at LBNL, Guidance for WAAs, and the Part B permit for the Hazardous Waste 
Handling Facility. 

Hazardous waste is handled by the EHS Division Waste Management Group. Waste is accumulated inside 
buildings in satellite accumulation areas or in waste accumulation areas (see Figure 3-1) that are 
maintained locally by program personnel. These WAAs are inspected at least weekly; and the HWHF 
(Building 85) and FTUs are inspected on each facility operating day their respective operators. Inspections 
are documented and results reviewed.  

Waste minimization is part of the Laboratory’s Environmental Management System and is carried out as 
an integral part of Laboratory operations. The main benefits of this program with respect to stormwater 
protection are reduction in the quantity of potential pollutants in the waste stream resulting from 
operations, and systematic waste handling practices such as compaction, packaging, and transportation 
that preclude escape of pollutants onto the ground or into the air (where they could become mixed with 
stormwater). 

4.1.7 Record Keeping 

Records of the operations of all LBNL organizations, for the purposes of this Plan, consisting of design, 
required inspections, maintenance and repair, and procedural instructions are maintained in accessible 
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form by the respective responsible departments or divisions. These records will be retained in accordance 
with regulatory and DOE recordkeeping and archival requirements; at a minimum records of all 
stormwater monitoring information, shall be retained for a period of at least five years. The locations of 
the records relating to this SWPPP are listed in Table 4-1. 

4.1.8 Erosion Control (Soil Stabilization) 

Erosion control, also referred to as soil stabilization, consists of BMPs that are designed to prevent soil 
particles from detaching and becoming transported in stormwater runoff. Pursuant to the General Permit, 
LBNL implements erosion control BMPs at locations where soil erosion may occur as a result of: industrial 
activity; stormwater discharges associated with industrial activity; or authorized non-stormwater 
discharges.  

Emergency erosion control during storms is performed by the Facilities Division. Examples of such 
emergency erosion control measures are the use of sandbags, hand tools, and earth moving equipment 
to maintain directed stormwater flows, and plastic sheeting to protect unstable slopes. 

Standard erosion control practices are also implemented at construction sites. Specifications for slope 
protection and erosion control, and other BMPs, are incorporated into contracts for outside contractors 
on larger projects. Section 01020 of the LBNL General Specifications, Division I includes guidelines for 
erosion control during construction projects.  

Sufficient erosion control materials will be maintained on-site to allow implementation of the SWPPP and 
for rapid response resulting from failures or emergencies. Inspections of the BMPs should be conducted 
by pollution prevention team personnel prior to the wet-weather season and following significant storm 
events to ensure that the BMPs are: installed correctly; in the correct locations; and functioning as 
designed. A location summary of the erosion control BMPs at the site is given below. BMP details are 
presented on Figure 4-4. The locations of existing and additional erosion control BMPs are identified on 
Figure 4-5. Details of BMPs at industrial areas are also found on Figures 2-3 and 2-4, including the direction 
of surface water flow.  

4.1.8.1 Erosion Control BMPs  

Preserve Existing Vegetation. Existing vegetation should be preserved to bind soil particles and provide 
erosion and sediment control benefits. The Association of Bay Area Governments and Forest Practices 
standards for erosion control are used as necessary in the vegetation management program.  

Table 4-1 Records Locations 

Record Type Maintainer of Record 

Facility Inspections Facilities Division; Operations and Maintenance 
Monitoring Data EHS Division; Environmental Services Group 
Operational Logs Facility Division; Operations and Maintenance 
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Existing irrigation systems should be maintained; equipment should be stored away from trees to prevent 
trunk damage; and equipment and parking areas should be located in designated areas to reduce root 
compaction. 

Lined Ditches and Drainage Swales. Existing concrete-lined ditches are located on vegetated slopes to 
convey surface water runoff to stormwater inlets. The concrete-lined ditches are located vertically and 
horizontally across slopes to intercept sheet flow and divert runoff to storm drain inlets. Existing asphalt 
drainage swales are located along selected paved roads and below steep grades where runoff begins to 
concentrate to convey stormwater runoff to storm drain inlets. 

Slope Drains are used at the site to intercept and direct surface water flow away from sloped areas to 
reduce soil erosion. The slope drains, typically comprised of corrugated metal or plastic piping, are 
installed perpendicular to slope contours. The slope drains are either placed on the surface of slopes or 
buried underneath the sloped surface. The outlets of the slope drains exit at drainage swales or 
stormwater inlets. 

Groundwater Reaching Surface. These releases are from local springs, pumped out groundwater 
accumulating in excavations, all-year creeks, and horizontal wells (hydraugers). Rip-rap or other flow 
reducing means have been installed to slow the flow of those uncontaminated groundwater toward the 
stormwater inlets as to minimize erosion. Where pollutants are present in the groundwater, treatment 
BMPs are used and the treated water discharged into the sanitary sewer. Specifically, at Buildings 7, 46, 
51, and 51B, contaminated groundwater from hydraugers is treated by liquid-phase GAC before being 
discharged to the sanitary sewer in accordance with an EBMUD permit for discharge of treated 
groundwater to the sanitary sewer. 

Rip-Rap rock barriers designed to intercept and slow the flow of runoff are installed at the site. The rock 
has been installed on the side of eroded slopes or as a linear feature along the toe of slopes with potential 
or actual soil erosion. 

Erosion Control Mats, (ECMs), consisting of biodegradable materials only such as jute, curled wood fibers, 
straw, coconut fibers, or a combination of these materials, are installed at the site. Materials used to make 
the ECMs should be completely bio-degradable; ECMs shall not include any synthetic component because 
of this material's potential adverse impact on the Alameda whipsnake (the US Fish and Wildlife Service 
has designated certain areas of LBNL as habitat for this species of snake). Those ECMs are designed to be 
used in combination with vegetation and provide shorter-term protection of slopes, i.e., less than one 
year. Seed is typically placed beneath the ECMs. 

Fiber Rolls (straw wattles) consist of straw fibers that are rolled or bound into a tight tubular roll and 
wrapped in burlap fabric only (synthetically-wrapped or plastic wrapped fiber rolls shall never be used 
anywhere on site for the same reason ECMs containing synthetic material are prohibited (i.e., potential 
adverse impact on the Alameda whipsnake).  
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Fiber rolls are typically placed perpendicular to the slope to intercept runoff. At the site, fiber rolls are 
placed along the toe, top, face, and at grade breaks of selected exposed and erodible slopes to shorten 
slope length and diffuse runoff into sheet flow and hence reduce velocity and associated erosion. 

Silt Fences are installed on selected slopes at the Site to provide a linear sediment barrier of permeable 
fabric to intercept and slow the flow of stormwater runoff and hence reduce the potential for erosion. 
The silt fences are located downslope of exposed soil areas. 

Silt-Sifter Inlet Protection. High density polyethylene fabric containing either sand, rock or tightly rolled 
Aspen wood has been placed at selected drop inlets located adjacent to areas of potential soil erosion or 
industrial activities generating particulates. 

Filter Fabric Inlet Protection. Filter fabric inserts have been placed inside selected storm drain drop inlets 
and secured by the inlet grates. The non-woven filter fabric inlet protection has been located adjacent to 
areas of potential soil erosion or industrial activities generating particulates. 

Asphalt Curbs have been constructed around selected slope drain inlets to prevent soil erosion. 

 

 

igure  4-3  BMP Details Figure 4-3  BMP Details 
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Sweeping and Vacuuming. Targeted sweeping and vacuuming is implemented at the site to reduce 
sediment run-on from undeveloped areas onto roads. Sweeping of debris into storm drains is not 
permitted. 

Outlet Protection devices consisting of riprap, grouted riprap, or concrete apron are installed at selected 
slope drain outlets to reduce scour and control the velocity of stormwater flow. Outlet protection is 
installed at hydrauger and surface drain outlets that do not discharge directly into a storm drain, or onto 
an impermeable surface, as depicted on Figure 4-4. 

Check Dams to reduce scour and channel erosion are installed where reduced stormwater velocity is 
desired. The check dams are constructed of rock and placed across drainage ditches or drainage swales 
as needed. 

4.1.9 Inspections 

In accordance with the General Permit, LBNL conducts monthly and annual facility inspections to certify 
that the BMPs and LBNL policies incorporated in this Plan and in LBNL operating procedures; respectively, 
are in use and are effective. Results are reported every year in the Annual Stormwater Report. 

Figure 4-4  Erosion and Sediment Control BMPs 
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The LBNL site is patrolled every shift by technicians from the Facilities Division. Their primary aim is to 
ensure that facilities and equipment are working properly. Any unusual occurrence is noted and reported 
for appropriate response. During storm events, special attention is given to storm damage and to 
maintaining drainage. 

Walk-through inspections may be made by supervisors at any time to ensure that facilities are in good 
order and ready for service during storms. These inspections may also address other matters requiring 
compliance with BMPs or LBNL policies. 

Inspections requirements of the SMIP identify conditions which could result in pollution of stormwater 
(monthly observations of any non-stormwater discharges) and any actual conditions where stormwater 
is being impacted, such as presence of floating or suspended materials, oil and grease, discolorations, 
turbidity, and odor (monthly observations during wet season). Stormwater inspections are conducted and 
documented by personnel from the Environmental Services Group. 

4.1.10 Construction and Maintenance Specific BMPs 

LBNL seeks to institute BMPs to avoid impact to the storm drain system during construction, demolition 
or maintenance activities (referred to as construction activities below). All of the following six major 
categories of stormwater BMPs are considered and if appropriate, implemented for each LBNL 
construction, demolition and maintenance project at LBNL: 

• Erosion Control 

• Sediment Control 

• Tracking Control 

• Wind Erosion Control 

• Non-stormwater Control 

• Waste Management and Pollution Control 

Specific narrative descriptions of BMPs to be used are listed by category in each of the following sections. 
Copies of the fact sheets of all the BMPs selected for the relevant project are as required by California 
Stormwater Quality Association (CASQA) BMPs Handbook/ Portal for Construction and are included in 
Appendix F. 

4.1.10.1 Erosion Control 

Erosion control, also referred to as soil stabilization, consists of source control measures that are designed 
to prevent soil particles from detaching and becoming transported in stormwater runoff. Erosion control 
BMPs protect the soil surface by covering and/or binding soil particles. Construction activities will 
incorporate erosion control measures that are effective and result in the reduction or elimination of 
sediment related pollutants in stormwater discharges and authorized non-stormwater discharges from 
construction activity to the BAT/BCT (Best Available Technology/ Best Control Technology) standard as 
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required by the contract documents. All construction projects will implement the following practices for 
effective temporary and final erosion control during construction activities: 

• Preserve existing vegetation where required and when feasible. 

• Apply temporary erosion control to remaining active and non-active areas as required by the California 
Stormwater BMPs Handbook – Construction, and the contract documents. Reapply as necessary to 
maintain effectiveness. 

• Implement temporary erosion control measures at regular intervals to achieve and maintain the 
subcontractors disturbed soil area requirements.  

• Stabilize non-active areas as soon as feasible after the cessation of construction activities. 

• Control erosion in concentrated flow paths by applying erosion control blankets, erosion control 
seeding, and lining swales as required.  

• Apply seed to areas deemed substantially complete. 

• At completion of construction, apply permanent erosion control to all remaining disturbed soil areas. 

Sufficient erosion control materials will be maintained on-site to allow implementation in conformance 
with applicable Permit requirements. This includes implementation requirements for active areas and 
non-active areas that require deployment before the onset of rain. 

The BMPs that should be considered for implementation to prevent erosion on all construction sites are:  

EC-1, Scheduling. The subcontractor will schedule construction activities with the incorporation of both 
soil stabilization and sediment control measure BMPs to reduce the discharge of pollutants to storm drain 
facilities or watercourses. The schedule will limit exposure of disturbed soil to wind, rain, and stormwater 
run-on and run-off and minimize soil disturbing activities. 

EC-2, Preservation of Existing Vegetation. The subcontractor will try to preserve existing vegetation to 
the largest extend possible. 

EC-4, Hydroseeding. The subcontractor will apply hydroseeding to protect disturbed soil areas from soil 
erosion. The hydroseeding materials will be applied after grading operations. The application of 
hydroseeding materials will be performed in accordance with manufacture’s specifications. The 
application of erodible landscape materials will be discontinued within 2 days before a forecasted rain 
event or during periods of precipitation. All erodible landscape materials will be covered when not being 
used. 

EC-7, Geotextile and Mats. The subcontractor will place erosion control matting in accordance with the 
Construction Documents (ECMs shall not include any synthetic component because of this material's 
potential adverse impact on the Alameda whipsnake (the US Fish and Wildlife Service has designated 
certain areas of LBNL as habitat for this species of snake). The erosion control matting should be installed 
on all new cut and fill slopes of 2 to 1 or greater. 
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EC-14, Compost Blankets. The subcontractor can apply Compost Blankets to protect disturbed soil areas 
from soil erosion, and this can be used as an alternative to hydroseeding as mentioned above. See also 
Section 4.1.8 for specific information on erosion control measures used throughout the site to control site 
wide erosion. 

4.1.10.2 Sediment Control 

Sediment controls are structural measures that are intended to complement and enhance the selected 
erosion control measures and reduce sediment discharges from active construction areas. Sediment 
controls are designed to intercept and settle out soil particles that have been detached and transported 
by the force of water. Any construction project will incorporate sediment control measures that are 
effective and result in the reduction or elimination of sediment related pollutants in stormwater 
discharges and authorized non-stormwater discharges from construction activity to the BAT/BCT standard 
as required by the contract documents, and other measures selected by the Subcontractor, SWPPP 
Manager, or Owner. 

Sufficient quantities of temporary sediment control materials will be maintained on-site throughout the 
duration of the construction activities, to allow implementation of temporary sediment controls in the 
event of predicted rain, and for rapid response to failures or emergencies, in conformance with other 
Permit requirements and as described in this SWPPP. This includes implementation requirements for 
active areas and non-active areas before the onset of rain.  

The BMPs that should be considered for implementation to prevent sediment migration on all 
construction sites are:  

SE-1, Silt Fence. The subcontractor could install silt fence in lieu of Fiber rolls surrounding the entire 
outside perimeter of the project. 

SE-5, Fiber Rolls. The subcontractor should place fiber rolls (synthetically-wrapped or plastic wrapped 
fiber rolls shall never be used anywhere on site for the same reason Erosion Control Mats containing 
synthetic material are prohibited (i.e., potential adverse impact on the Alameda whipsnake)) surrounding 
the entire outside perimeter of the project as well as surrounding stockpiles.  

SE-6, Gravel Bag Berm. The subcontractor will install gravel bag berms along the down gradient perimeter 
of the project sites to prevent run-off from the construction site if there is asphalt paving. 

SE-7, Street Sweeping and Vacuuming. The subcontractor will sweep the streets throughout the project 
site where noticeable tracking of materials occurs onto paved roads. Street sweeping will be performed -
if needed- daily from the beginning of construction activities until completion of the project.  

SE-10, Storm Drain Inlet Protection. The subcontractor will protect all drain inlets (DIs) within the project 
site before beginning project operations. The DIs will consist of filter fabric to filter out any sediment and 
pollutant discharge before run-off enters the storm drainage systems. All DI protection will be installed in 
a manner that will not cause ponding or pose a threat to traffic safety. If ponding does cause an issue the 
source of the ponding will be identified and corrective actions taken if necessary.  
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During critical construction operations where potential exists of non-stormwater entering the storm drain 
inlet, the inlet should be sealed off with urethane sheets or plastic covers, once the critical construction 
is completed the DIs should be opened up again. 

4.1.10.3 Tracking Control 

The following BMPs have been selected to reduce sediment tracking from the construction site onto 
private or public roads: 

TC-1, Stabilized Construction Entrance/Exit. For the majority of the projects at LBNL, loading of trucks 
will be done on paved surfaces and does not have the potential for track-out of mud or dirt. Regular 
sweeping will be done to prevent any tracking in or out of the construction site.  

SE-7, Street Sweeping and Vacuuming. The subcontractor will perform street sweeping throughout the 
project site where noticeable tracking of materials occurs onto paved roads. Street sweeping will be 
performed -if needed- daily from the beginning of construction activities until completion of the project.  

4.1.10.4 Wind Erosion Control 

The following BMPs should be considered to control dust from the construction site: 

WE-1, Wind Erosion Control. The subcontractor will implement this BMP to alleviate nuisance dust and 
wind erosion. The subcontractor will utilize a water truck to mist moderate quantities of water on exposed 
soil during demolition of buildings, trenching, grading, and other soil disturbing activities in accordance 
with the specifications. Drain inlets should be appropriately protected to alleviate any sediment or 
construction debris to enter the drain inlet (see SE-10). 

4.1.10.5 Non-Stormwater Control 

An inventory of construction activities and potential non-stormwater discharges should be completed 
prior to construction. The following BMPs should be considered to control non-stormwater pollution on 
the construction site, a narrative description of each BMP follows. 

NS-1, Water Conservation Practices. The subcontractor will implement water conservation practices 
when water is used on the project site. The subcontractor will ensure any leakage will be repaired 
promptly and that all water equipment will be kept in good working condition. The disposal of any rinse 
or wash waters or materials on impervious site surfaces or into the storm drain system is prohibited. 
OPER-345 is a facility procedure (Attached in Appendix C) which outlines Building Washing –Wastewater 
Management operation procedure; in summary discharge to storm drains of wastewater from washing 
operations is prohibited. 

NS-3, Paving and Grinding Operations. The subcontractor will cover drainage inlets to protect storm 
drainage facilities or watercourses during sawcutting and patching operations. Residue from sawcutting 
operations will be vacuumed up and disposed appropriately. 
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NS-6, Illicit Connection/Illegal Discharge Detection and Reporting. The subcontractor will report any 
instances of illegal discharges or illicit connections immediately to the owner. Employees and 
subcontractors will be fully informed about the requirements of NS-6 in which it states how to recognize 
and report illicit connections or illegally dumped or discharged materials on a construction site. 

NS-8, Vehicle and Equipment Cleaning. Vehicles and equipment cleaning will be performed prior to 
removing vehicle and equipment from the site. Vehicle and Equipment cleaning pertains only to dry 
cleaning such as with rags, brooms, and others. Employees and subcontractors can clean the equipment 
with steam or water; however for that practice the equipment will be transported off site to an 
appropriate location. 

NS-9, Vehicle and Equipment Fueling. The subcontractor will use a fuel truck to perform vehicle and 
equipment fueling within the designated area, which will be level ground and 15 meters away from the 
closest drain inlet. During all vehicle and equipment fueling spill kits will be used to capture any potential 
spills. 

NS-10, Vehicle and Equipment Maintenance. This pertains to light lubrication and greasing of equipment 
onsite. Again this will be performed within the designated area. Spill prevention measures will be put in 
place to prevent the discharge of vehicle and equipment fluids. 

NS-12, Concrete Curing. The Portland Cement Concrete and curing chemicals should be placed where 
they are removed from exposure from rainfall, runoff from other areas, or where runoff from PPC will 
leave the site. 

NS-13, Concrete Finishing. This pertains to any concrete finishing operation. The water from concrete 
finishing operations should be collected and disposed of appropriately, protect all drain inlets during those 
operations. 

4.1.10.6 Waste Management and Materials Pollution Control 

An inventory of construction activities, materials, and wastes should be completed prior to construction 
activities. The following BMPs should be considered to handle materials and control construction site 
wastes on the construction site, a narrative description of each BMP follows: 

WM-1, Material Delivery and Storage. A water tight non-flammable cabinet should be used to store gas 
cans and other flammable materials or approved similar. Construction materials will be brought onsite 
when needed to complete construction operations. All employees involved will be educated on the proper 
material delivery and storage practices. 

WM-2, Material Use. The subcontractor will prevent misuse and overuse of materials. Proper amounts of 
materials will be prepared for each work shift to avoid generating excess. MSDSs, material inventory and 
emergency contacts will be maintained in the onsite office trailer or available with the foreman or 
superintendent. Spill kits will be kept onsite for immediate use. 
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WM-3, Stockpile Management. The subcontractor will stockpile demolished materials and excavated 
materials at the designated areas within the construction site. Linear barriers (gravel bags and/or fiber 
rolls) and plastic covers (with UV resistant plastics) will be placed over and around stockpiles as 
containment measures. 

WM-4, Spill Prevention and Control. The subcontractor will ensure that materials are sealed and secured 
on level ground to prevent the possibility of a spill. Spill kits will be available onsite for control in the event 
of a spill, in addition all construction personnel should be trained on what a significant spill is for each 
material that is used, and what are the dangers and appropriate response for major and minor spills. All 
chemicals will be stored in watertight containers with appropriate secondary containment to prevent any 
spillage or leakage; or will be stored in a completely enclosed storage shed. 

WM-5, Solid Waste Management. Solid waste will primarily consist of demolished non-hazardous solid 
waste, recyclable material and general litter. Solid waste will be loaded directly into trucks bins for offsite 
disposal. All waste disposal containers will be covered (with UV resistant plastics, if plastics where deemed 
necessary) at the end of every business day and during rain events. Discharges from the waste disposal 
containers to the stormwater drainage system need to be prevented. 

WM-6, Hazardous Waste Management. Prior to demolition of any diversion structure (roof or other), all 
known hazardous materials will be removed with appropriate controls and disposed in accordance with 
the project specific waste management plan. Hazardous waste includes, but are not limited to, ACM 
(Asbestos Containing Materials), Lead, etc… 

WM-7, Contaminated Soil Management. When contaminated soils are encountered, the soils will be 
contained, covered if stockpiled and left in place or disposed of in accordance with the project 
construction documents. For the project sites identified with potential contaminants, a soil management 
plan should be developed. In addition, employees will be instructed to recognize evidence of 
contaminated soils, such as buried debris, discolored soil and unusual soils. 

WM-8, Concrete Waste Management. The subcontractor will construct a below or above grade concrete 
washout facility and maintain when concrete is poured. The size of washout will be sized so that it will 
provide more than sufficient volume to contain concrete washout waste. 

WM-9, Sanitary/Septic Waste Management. The subcontractor will maintain portable toilets for onsite 
use during the project. The portable toilets will be located within the construction yard. The toilets will be 
located on level ground, away from the concentrated flow of traffic, and a minimum of 15 meter away 
from drainage facilities and watercourses. Weekly maintenance will be provided be a licensed 
sanitary/sewer waste hauler and waste will be disposed offsite. 

WM-10, Liquid Waste Management. The subcontractor will collect and appropriately dispose of liquid 
waste during the project. The disposal of any rinse or wash waters or materials on impervious or pervious 
site surfaces or into the storm drain system is prohibited. 
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During testing of fire hydrants and risers, or during an incident in which a sewage or water supply pipe 
has broken, Facility personnel carry dechlorination tablets and employ them to the extent possible to 
prevent water with chloramine from being discharged to the storm sewer system. A specific procedure, 
OPER-344 (see Appendix A), has been written to address the use of dechlorination tablets. 

Specific preventive practices are utilized when washing a building, removing old paint, or scraping prior 
to repainting. Washwater needs to be collected, filtered, and possibly tested before disposal, preferably 
to sanitary sewer drains. A specific procedure, OPER-345, addresses this activity (Attached in Appendix C). 

4.1.10.7 Construction Specifications  

Efforts have been made to incorporate into construction specifications protection of the stormwater 
system from construction activities with the potential to pollute. All construction projects on the site are 
conducted in general accordance with the Master Specifications developed by the Facilities Division. 
Regarding stormwater protection, specification (013529) includes required BMPs for construction 
projects with specific orientation regarding protection of all storm drains and appropriate spill measures. 
Additionally, project-specific construction specifications must include stormwater BMPs required for the 
project. Contractors are required to adhere to LBNL stormwater construction specifications, and to show 
evidence of a construction stormwater pollution prevention plan for projects over one acre in size in 
accordance with the requirements of the Construction General Permit. Also see Section 5. 

4.1.10.8 Post-Construction Controls 

Post-Construction stormwater management will be incorporated into plans for new development and 
redevelopment. The newly adopted General Construction General permit (permit) includes post-
construction standards with the requirement for construction sites greater than one acre to match pre-
project hydrology to ensure that the physical and biological integrity of aquatic ecosystems is maintained. 
This “runoff reduction” approach is analogous in principle to Low Impact Development (LID) and will serve 
to protect related watersheds and water bodies from both hydrologic-based and pollution impacts 
associated with the post-construction landscape. The program will, to the extent possible, incorporate 
into the design of projects long-term BMPs that prevent or minimize water quality impacts and seek not 
to increase the volume of water discharged. These BMPs may be structural or non-structural, and will be 
implemented through use of written policies and specifications such as proposed site design guidelines. 
The strategies will reflect site conditions, receiving waters, and amount of anticipated construction. Also 
see Section 5. 

Post-Construction Standard requirements under the newly adopted Construction General permit (permit) 
became effective on September 2, 2012. In summary those requirements state that LBNL shall use non-
structural controls unless demonstrated that non-structural controls are infeasible or that structural 
controls will produce greater reduction in water quality impacts.  
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In addition, LBNL shall, through the use of minimum (non-structural) and advanced (structural) measures 
replicate the pre-project water balance (defined as the volume of rainfall that ends up as runoff) for the 
smallest storms up to the 85th percentile storm event (or the smallest storm event that generates runoff, 
whichever is larger). LBNL will need to inform the San Francisco Bay RWQCB staff at least 30 days prior to 
the use of any structural control measure used to comply with these post-construction requirements. 
Volume that cannot be addressed using nonstructural practices shall be captured in structural practices 
and approved by the San Francisco Bay RWQCB. When seeking Regional Board approval for the use of 
structural practices, dischargers shall document the infeasibility of using non-structural practices on the 
project site, or document that there will be fewer water quality impacts through the use of structural 
practices. 

For construction sites at LBNL whose total disturbed area exceeds two acres, the discharger shall preserve 
the pre-construction drainage density (miles of stream length per square mile of drainage area) for all 
drainage areas within the area serving a first order stream (a first order stream is defined as a stream with 
no tributaries) or larger stream and ensure that post-project time of runoff concentration is equal or 
greater than pre-project time of concentration. 

4.2 Advanced BMPs 

Advanced or structural BMPs are physical measures implemented at a facility to manage pollutants to 
eliminate or significantly reduce the potential for contact between the pollutant and stormwater. 
Examples of general structural BMPS include housekeeping, indoor storage of chemicals when possible, 
containment systems for leak and spill control, labeling of storm drains to increase awareness of drain 
locations and allowable drainage, elimination of unpermitted connections to storm drains, maintenance 
of storm drains and streets to remove organic material and dirt so as to reduce sedimentation and the 
presence of oxygen-demanding materials in the stormwater stream, and prevention of sedimentation and 
erosion from unpaved areas and construction sites. 

4.2.1 Secondary Containment Structures 

Containers. Smaller quantities of chemicals in containers at waste accumulation areas (WAAs) and DSAs 
are not routinely stored on the exterior of buildings unless protected by secondary containment units or 
within locked chemical storage cabinets. Most WAAs and DSAs are located indoors or are locked 
containers with secondary containment. Bulk storage areas have been redesigned to reduce the possibility 
for leakage, and have been sheltered so that they will not affect stormwater discharges. The main bulk 
storage area, completed in September 1995, is located at Building 77D and was designed for storage of 
solvents and oils. The Hazardous Waste Handling Facility stores all materials either inside or in sheltered 
and covered areas. See Section 4.1.6 for further information on hazardous waste management. 
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Above- and Underground Tanks for Bulk Storage of Liquids. Bulk aboveground liquid storage tanks 
(greater than 42 gallons, for oil) and hazardous waste treatment tanks are equipped with secondary 
containment systems. Containment volume of secondary containment is sufficient to contain the entire 
contents of the largest single container plus sufficient freeboard to allow for precipitation from a 25-year, 
24-hour storm event. Underground storage tanks are equipped with leak detection and monitoring 
equipment per current regulations. 

In addition, LBNL maintains an SPCC Plan to identify potential releases and mitigation measures. All facility 
containment modifications had been implemented by end of fiscal year 1995. To the extent possible, oil-
filled transformers are gradually being replaced by dry-type transformers.  

Outdoor Equipment. Aboveground storage tanks, some cooling towers, and electrical equipment located 
outside are equipped with secondary containment. These containment structures are equipped with 
basins with locked drain valves. Following accumulation of any stormwater in these basins, water is 
checked for the presence of oil or an oily sheen on the water surface. If evident, the water is collected in 
a drum or vessel for disposal. If requested, EHS staff collects samples of accumulated rainwater and 
advises on proper disposal methods. If there is no evidence of oil or sheen on the water, it is released to 
the storm drain system.  

Facilities Division procedure OPER-056, Rainwater Disposal, codifies the above actions (see Appendix D). 
Another procedure maintained by the Waste Management Group (EHS Procedure 870) applies to the 
discharge of stormwater through the storm drains in the yard at the HWHF (see Appendix E). 

Most piping used to transfer hazardous wastes is double contained. The only exception is piping to the 
treatment units at Buildings 2 and 70A, which, as Conditionally Authorized units under the state’s Tiered 
Permitting system, are exempt from the requirement for double-contained piping. 

Equipment is routinely inspected for condition, and maintenance is conducted to ensure that leaks and 
damage that could result in releases are minimized. 

After an original treatment unit, FTU 001 at Building 77, was officially closed and dismantled, all its 
functions were taken over by FTU 006, a larger, more modern 60-gpm treatment unit. It was completely 
enclosed and roofed to protect stormwater. Ion-exchange equipment for recycling purified water at that 
facility is similarly enclosed. 

4.2.2 Treatment BMPs 

Treatment controls include measures to treat collected stormwater prior to discharge such as oil-water 
separators, continuous deflection separators, and activated carbon treatment systems. 

• The stationary oil-water separator at the fuel pumps at Building 76 is designed to passively separate 
fuel and oil from water in stormwater run-on to the area, and to act as a first line of defense in case of 
any spills. This passive oil-water separator is located directly between the unleaded and the E-85 fuel 
pumps. 
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• At Building 67 (Molecular Foundry) an inline Stormceptor® by Imbrium was installed at the lower access 
Road to slow incoming stormwater and create a non-turbulent treatment environment, allowing free 
oils and debris to rise and sediment to settle. In addition, at the downstream end of the storm drain 
system a Continuous Deflection Separator was installed to capture floatable trash and debris. 

• At Buildings 77 and 79 (Metal Fabrication, Storage and Scrap Recycling Facility) a FloGard® LoPro Trench 
Drain Filter was installed in the low profile trench. The trench drain filter consists of a durable geotextile 
fabric that is easily replaced and is designed to collect silt and debris; the filter also includes pouches 
that remove petroleum hydrocarbons (oils and greases). In addition to the trench filter, two FloGard+ 
Plus® filters were installed in the two storm drain inlets (see Figure 2-7), the filter is a multipurpose 
catch basin insert designed to capture sediment, debris, trash & oils/grease from low (first flush) flows.  

• At Buildings 7, 46, 51, and 51B, contaminated groundwater from hydraugers is treated by liquid-phase 
GAC before being discharged to the sanitary sewer in accordance with an EBMUD permit for discharge 
of treated groundwater to the sanitary sewer. 

4.3 Industrial Activity-Specific Advanced BMPs  

LBNL implements BMPs for specific activities involving potential pollutants at the site to minimize the 
potential for these substances to enter the stormwater system. This section describes BMPs that have 
been implemented in connection with those specific industrial activities. 

The specific BMPs implemented at the Building 76 Fueling (MP-2) area are: 

• The fueling station for diesel and unleaded gasoline, and E85 (85% ethanol, 15% unleaded gasoline), is 
located outside on a concrete pad in an asphalt-paved area at Building 76. Special training on storm 
drain protection has been provided to the truck drivers, and others who use the fueling station. 

• An oil-water separator designed to passively separate fuel and oil from water in stormwater run-on to 
the area, and to act as a first line of defense in case of any spills (Figure 4-5) was installed during FY 98 
next to the fuel pumps, i.e., between the unleaded and E85 pumps at Building 76. Oil-absorbent pads 
are installed in both compartments to effectively capture the fuel, oil and grease. The passive oil-water 
separator is weekly inspected and regularly maintained during the wet season; the oil-absorbent pads 
are replaced on an as needed basis and appropriately disposed of (Facility procedure OPER-328 
describes this in detail, see Appendix F). In addition, a solid metal plate was installed above the 
secondary compartment to minimize organic and other debris from falling into the oil-water separator.  

During the 2012-13 wet season an oil & grease (O&G) stormwater test result was double the O&G 
benchmark. In order to improve O&G controls, two new BMPs have been identified:  

• The frequency of the oil and water separator inspections will be increased to weekly, and 

• the absorbent pad in the oil and water separator will be replaced on a monthly basis or more frequently 
if significant contamination is seen on the pad during the weekly inspection (Facilities Division 
procedure OPER-328, see Appendix F, was updated to reflect these changes).  
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Provisions of the LBNL SPCC Plan apply with respect to fuel spillage. 

Building 77 and79 Metal Fabrication, Storage, and Scrap Recycling (MP-3) area. Metal sheet stock and 
fabricated metal pieces are stored on the Western side of Building 77 (Metal Fabrication and Storage). On 
the Eastern side of Building 79 (Scrap Recycling) salvage, U-waste and metal recycling items are 
aggregated from all over the facility for sorting, reuse, and recycling. 

The specific BMPs implemented at the Metal Fabrication, Storage, and Scrap Recycling are: 

• While the majority of materials in the Building 77 and 79 yard are in transit, temporary covering 
of all exposed metal stored outside is implemented. All pieces intended for longer-term storage 
at the Building 77 and 79 yard are tarped, while the lids of the metal hoppers and dumpsters are 
typically closed during rainy days. 

• The material storage areas and areas near stormwater discharge locations are regularly inspected 
and swept.  

• A FloGard® LoPro Trench Drain Filter was installed in the 50-foot long low profile trench. The 
trench drain filter consists of a durable geotextile fabric which is easily replaced and is designed 
to collect silt and debris; in addition the filter includes filter pouches that remove petroleum 
hydrocarbons (oils and greases). 

 
Figure 4-5 Oil Water Separator Schematic 
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• A non-woven filter fabric has been placed inside the 50-foot long profile trench and secured by 
the inlet grates. The non-woven filter fabric was placed to collect silt and debris otherwise 
accumulating in the trench. During the rainy season this non-woven filter is typically replaced on 
a bi-monthly schedule. 

• A solid metal plate was installed directly above the open compartment of the FloGard Drain Filter 
to minimize debris from falling directly into the storm drain system. 

• All building personnel were trained to ensure that dumpsters and metal hoppers are kept covered 
or under shelter, and any spills be cleaned up immediately. 

• A FloGard + Plus® filter was installed in the drain inlet on the Western side of Building 77, the filter 
is a multipurpose catch basin insert designed to capture sediment, debris, trash & oils/grease 
from low (first flush) flows. 

• An additional FloGard + Plus® filter was installed in the drain inlet on the Southern side of Building 
77 yard, this filter is a multipurpose catch basin insert designed to capture sediment, debris, trash 
& oils/grease from low (first flush) flows. 

• All FloGard+ Plus ® and FloGard® LoPro drain filters are serviced per the manufacturing 
recommendations which states that each installation be serviced a minimum of three times per 
year (prior to, during and following the rainy season); with a change of filter medium once per 
month during pressure washing operation. If however, during routine and scheduled inspections 
by Facilities crews or EHS personnel sediment accumulation reaches one-third of the capacity of 
the filter, the filter should be serviced to reestablish functionality. Routine targeted dry sweeping 
of accumulated debris is performed when necessary and existing asphalt-concrete joints are 
inspected and sealed to prevent accumulation of dirt or metal particles. 

Building 85 HWHF. Hazardous waste generated at LBNL is transferred to the HWHF for consolidation, 
packaging, and storage, pending off-site disposal. LBNL’s hazardous waste management program specifies 
procedures for the handling and containment of hazardous wastes at the HWHF, which includes an upper 
and lower yard. Each yard is used exclusively for loading and unloading of waste materials, with all waste 
handling, processing, consolidation and storage occurring inside the enclosed Building 85 HWHF.    Both 
yards consist of concrete surfaces that have been coated to resist strong acids and bases. In addition, each 
yard contains a sump with two valves; an upper valve and a lower valve, that control the release of 
stormwater to the stormwater drains. As a normal operating procedure the lower valve is closed, and the 
upper valve is open. With the lower valves closed, the sumps have the capacity to accumulate several 
hundred gallons of liquids. This design enables containment of accidental liquid releases before these 
liquids would be discharged to the storm drain system. 

The specific BMPs implemented at the Lower Yard (MP-4) are: 

• The yard is inspected daily and swept or cleared with a leaf-blower, as needed, to remove accumulated 
solid debris, 
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• The concrete surface of the yard is surrounded by a 4-inch high concrete curb to eliminate stormwater 
run-on (access ramps are graded to prevent stormwater run-on). 

The specific BMPs implemented at the Upper Yard (MP-5) are: 

• The yard is inspected daily and swept or cleared with a leaf-blower, as needed, to remove accumulated 
solid debris, 

• Fiber rolls (straw wattles) are placed in selected areas to minimize sediment laden run-on onto the 
concrete surface along the western side of the Upper Yard, 

• The concrete surface of the yard is surrounded by a 4-inch high concrete curb to eliminate stormwater 
run-on (access ramps are graded to prevent stormwater run-on), 

• The crib-wall on the northwestern side of the yard will be cleaned to remove loose soils. During periods 
of high winds, loose soil particles and vegetation are blown off the crib wall and into the yard. Clearing 
this debris from the crib wall will reduce the amount of sediment accumulating in the yard.  
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Six Minimum Measures 

This section discusses the six minimum measures LBNL has adopted to successfully implement and 
maintain stormwater BMPs and comply with requirements of the General Permit. The six minimum 
measures discussed below are: 

• Public Education 

• Public Participation – Involvement 

• Illicit Discharge Detection and Elimination 

• Construction Site Runoff Control 

• Post-Construction Runoff Control 

• Pollution Prevention/Good Housekeeping 

“Public,” for the purposes of this Plan, is understood to include staff, guests, and employees (not members 
of the general public). Below are the ways in which LBNL addresses and has incorporated, or plans to 
incorporate, the six minimum measures into its stormwater program. 

5.1 Public Education and Outreach 

• Develop training materials and provide training for employees, and their supervisors, whose job 
functions include the use or disposal of possible stormwater contaminants. 

• Label storm drain inlets. 

• Place articles in Today at Berkeley Lab (TABL, the daily electronic LBNL newsletter) and other media as 
appropriate to raise awareness of the stormwater program. 

• Upon complaints or reports of release of inappropriate materials to storm drains, contact the 
individuals or organizations responsible and explain regulations and proper behavior or disposal 
methods. 

• Provide educational materials on stormwater and staff a table at Earth Day events. 

• In cooperation with UC Berkeley, publicize the Strawberry Creek website and community creek 
cleanups on campus. 

5.2 Public Participation/Involvement 

• Prepare stormwater protection articles for TABL. 

• Publish the SWPPP on the ESG web site at: 
http://www2.lbl.gov/ehs/esg/Reports/tableforreports.shtml 
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• Report on the stormwater program and monitoring data annually in the Site Environmental Report, and 
publicize its availability on the ESG website. 

• Publicize the name, phone number, and e-mail address of the ESG stormwater program manager for 
reporting of stormwater pollution. Provide a link on the ESG website for e-mail reporting. 

• Provide planning, design, construction, and operations recommendations to management and staff to 
improve quality and minimize quantity of stormwater runoff. 

• Provide review services for project planning documents. 

• Provide oversight and assistance to construction projects, especially those over one acre in size which 
require a separate construction permit, to ensure that they comply with regulations and prevent 
stormwater pollution. 

5.3 Illicit Discharge Detection and Elimination 

• Develop and maintain a map of the LBNL’s storm drainage system, showing outfall locations and the 
waters of the US that receive discharge from it.  

• Develop a system of identification for the pipes and catch basins/inlets of the storm drainage system 
similar to that of the sanitary sewer system. 

• Ensure that LBNL specifications and contracts prohibit design of any unauthorized non-stormwater 
discharges to the storm drainage system. 

• Educate LBNL public to prevent illegal discharges and improper disposal of waste using measures as 
detailed in Public Education and Outreach and Public Participation/Involvement above. 

• Encourage LBNL employees to be aware of dry weather flows into the storm drainage system and to 
report suspected unauthorized discharges. 

5.4 Construction Site Runoff Control 

• Review, and revise as necessary, procedures for crafts, laborers, and others who work outside to 
protect the storm drains. One existing example is Facilities Procedure OPER-345, which addresses 
measures to be taken for wastewater management when washing buildings. Another is Facilities 
Procedure OPER-344, which presents methods for the use of dechlorination tablets to neutralize 
chloramine in drinking water to be discharged to the storm drainage system. 

• Forward e-mail storm advisories to appropriate personnel (project management, inspection, 
construction, and maintenance staff) to advise them of impending storms and enable them to prepare 
their sites and institute stormwater pollution prevention controls. 

• Review, and revise as necessary, construction specifications requiring the implementation of proper 
erosion and sediment controls, and appropriate BMPs, for all construction sites, to prevent the 
discharge of contaminants to storm drains. Ensure that this specification is inserted into appropriate 
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contracts, and that contractors and subcontractors are trained on requirements. A section addressing 
construction stormwater management can currently be found in the Master Specification which 
contains general EHS requirements, Div. 1, 01020. 

• Review, and revise as necessary, Facilities Division procedures or memoranda of understanding which 
require EHS review of construction plans to consider potential water quality impacts. 

• Review, and revise as necessary, Facilities Division procedures for site inspection and enforcement of 
control measures to prevent the discharge of contaminants to storm drains. 

• Train project managers and site inspectors on appropriate BMPs for construction sites (primarily using 
the California Stormwater Construction Handbook published by the California Stormwater Quality 
Association). 

5.5 Post-Construction Runoff Control 

• A third-party review of the SWPPP was commissioned by Facilities in 2005 with a view toward ensuring 
completeness of the SWPPP and compliance with permit regulations. Further review and evaluation 
has been undertaken to identify post-construction control measures that are appropriate for the steep 
LBNL site (see Erosion Control in Section 4.1.8). 

• Develop standard specifications for appropriate post-construction structural and non-structural BMPs 
and ensure their incorporation into contracts. 

• Develop LBNL design guidelines and incorporate appropriate structural and non-structural design 
strategies into them. 

• LBNL’s policy of not building in or near any creeks has been formalized in the 2006 Long Range 
Development Plan. 

• Provide assistance by Stormwater Program personnel to project planners, managers, and architects in 
identifying and selecting appropriate post-construction controls. Evaluate each project on its own 
merits in order to decide which post-construction controls are appropriate. 

• Project review (see Public Participation/Involvement) will ensure that BMPs are incorporated into 
design. 

• Develop and implement policies and procedures to ensure long-term operation and maintenance of 
relevant controls. 

5.6 Pollution Prevention/Good Housekeeping 

• Implement and actively support the site Environmental Management System, which considers and 
promotes various projects and activities to encourage pollution prevention, waste reduction, and 
sustainable practices. 
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• Develop and implement an operations and maintenance inspection program to prevent/reduce runoff 
from operations to storm drains. 

• Train employees on stormwater management and water quality issues, in particular those employees 
involved in fleet and building maintenance, construction, design, grounds maintenance, custodians, 
cafeteria workers, and the Fire Department. 

• Assist operations and maintenance personnel in defining appropriate maintenance activities, 
schedules, and inspection procedures. 

• Promote proper waste disposal and use of site waste collection and transport methods. 

• Actively publicize prohibition on disposal of hazardous materials to dumpsters, and policy of keeping 
dumpsters closed and/or sheltered. Work with buildings/divisions to find covered space for dumpsters 
and hoppers to the extent possible. Facilitate the phasing out of old hoppers and the purchase of new, 
waterproof hoppers with covers. 

• Emphasize housekeeping and proper practices in such areas as spill control, vehicle washing, fueling, 
vehicle maintenance, and catch basin cleaning. Ensure that site cleaning is done by sweeping, not 
hosing down, areas. Train landscape and grounds management personnel to minimize use of pesticides 
and use of water for irrigation purposes. Encourage implementation of Integrated Pest Management 
methods. 

• Train appropriate personnel to minimize use of domestic drinking water that needs to be discharged to 
storm drains, and to implement procedures for use of dechlorination tablets when necessary for such 
activities as hydrant flushing, emergency eyewash/shower testing, and firefighting training activities.  
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General Requirements 

This SWPPP is a public document as required under Section 308(b) of the CWA and, as such, is available 
for inspection by, but need not be submitted to, regulatory agencies. LBNL will make this document 
available to the San Francisco Bay RWQCB and City of Berkeley, if requested, to determine compliance 
with the General Permit, and will also make available any records that are required by the General 
Permit. In addition, the SWPPP is posted on ESG’s web site at: 
http://www2.lbl.gov/ehs/esg/Reports/tableforreports.shtml 

This SWPPP will be amended as appropriate, according to guidelines given in the General Permit.
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  Doc/Rev #FPP-002 (Rev. 0) 
  Effective Date: 03/31/2014 
  Next Review Date: 03/31/2017 
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Title: Turbidity Monitoring of Hydrant ITM Liquid Run-off 

 
1. Purpose Monitoring and measuring the change in turbidity of the south and north forks 

of Strawberry Creek during hydrant flow testing periods provides assurances 
that the Facilities Division is meeting requirements provided in the San 
Francisco Bay Basin Water Quality Control Plan (Basin Plan), which stipulates 
that changes in turbidity shall not be greater than 10 percent where natural 
turbidity is greater than 50 Nephelometric Turbidity Units (NTU).  
 
This procedure is only applied to liquid run-off of hydrant flow testing because 
only hydrants discharge a sufficient quantity of enough water into the storm 
water system to potentially impact the turbidity of nearby creeks.  Water from 
standpipe testing is routed to the sanitary sewer system.  

 
2. Linked 

Facilities 
Documents 

 Annual Hydrant Flow Testing preventive maintenance job plan 
 FPP-001: Inspection, Testing, and Maintenance of Water-Based Fire 

Protection Systems (NFPA 25) 
 OPER-344 Storm Drains – Using Sodium Sulfite/Sodium Thiosulfate 

to Dechlorinate Domestic Water Discharges: Work Process & 
Operating Procedure 

 
3. Linked 

Facilities 
Forms and 
Record 
Retention 
Requirement
s 

FMF-002-01 
Rev. 0 

Turbidity Monitoring Form Michael Dong 

 
3.1. The turbidity monitoring sensor must be calibrated every six months 

while in daily operation.  Due to hydrant flow testing activities occurring 
during a timeframe of less than six months, Facilities will only require 
annual calibration of the sensor to be performed prior to the first testing of 
the year. This task will be performed through a subcontracted service 
provider, coordinated by the EH&S Environmental Service’s Technical 
Representative and the MRO Supervisor.  Upon completion of the 
calibration, records should be uploaded to 
G:\Operations_N_Maintenance\Life Safety System Program Info\NFPA 25 
- Wet\Controlled Documents\ITM Records\Turbidity 
Monitoring\Year\Calibration Records.  

 
3.1.1. Calibration records must be maintained for 5 years. At the 

conclusion of 5 years the records may be destroyed. 
 
3.2. The Turbidity Monitoring Form will be updated each time the turbidity 

monitoring equipment is used.  At the conclusion of annual testing for the 
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year, the record will be scanned into the Facilities grouper folder 
G:\Operations_N_Maintenance\Life Safety System Program Info\NFPA 25 
- Wet\Controlled Documents\ITM Records\Turbidity 
Monitoring\Year\Turbidity Monitoring Forms for the appropriate year.   

 
3.2.1. Completed turbidity monitoring records must be maintained for 5 
years. At the conclusion of 5 years, the records may be destroyed. 
 

3.3. Turbidity monitoring data is continuously gathered during hydrant testing 
days.  At the conclusion of each day, the data is uploaded by the PMT to 
G:\Operations_N_Maintenance\Life Safety System Program Info\NFPA 25 - 
Wet\Controlled Documents\ITM Records\Turbidity 
Monitoring\Year\Turbidity Monitoring Data.  

 
The folder name will be titled “Turbidity Data” and include the date. For 
example, data collected on March 1st, 2014 would be titled, “Turbidity Data 
03_01_14.  

 
3.3.1. Turbidity monitoring data must be maintained for 5 years. At the 

conclusion of 5 years, the data may be destroyed.  
 

3.4. Facilities will also send a copy of the turbidity monitoring data to the EH&S 
Environmental Service’s Technical Representative at the conclusion of each 
hydrant testing day. 

 
 

4. Linked LBNL 
Documents 

 Stormwater Pollution Prevention Plan, 2012-2013 

 
5. Source 

Requirement 
Documents 

 San Francisco Bay Basin (Region 2) Water Quality Control Plan (Basin 
Plan) 

 State Water Resources Control Board (State Water Board) Water 
Quality Order No. 97-03-DWQ, National Pollutant Discharge 
Elimination System, General Permit No. CAS000001 (General Permit) 

 
 

6. Roles & 
Responsibilities 

EH&S 
Environmental 
Service’s 
Technical 
Representative 

 Provides technical expertise and requirements 
guidance concerning the turbidity monitoring 
program.  

 Reviews collected data. 
 Interfaces with Facilities MRO Supervisor to 

arrange annual calibration of monitoring 
equipment prior to start of seasonal testing. 
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MRO Supervisor  Provides operational guidance to the Plant 
Maintenance Technician. 

Plant Maintenance 
Technician (PMT) 

 Performs the day to day monitoring activities. 
 Uploads records and data to the Facilities grouper 

server, per section 3 of this document. 
 Sends a copy of the turbidity monitoring data to 

the EH&S Environmental Service’s Technical 
Representative. 

 

 
7. Definitions Nephelometric Turbidity 

Units 
Units of turbidity from a calibrated 
nephelometer.  

Turbidity Is the cloudiness or haziness of a fluid caused 
by individual particles that are generally, but 
not always, invisible to the naked eye. The 
measurement of turbidity is a key test of water 
quality.  

 

 
8. Instructions General Guidance:  

 
8.1. If any part of the procedures or process is unclear or cannot be 

performed safely or in accordance with the Laboratory’s or industry’s 
safety standards, STOP WORK.  

 
8.2.  Hydrant flow testing must not be initiated until the first significant rain 

of the season, which is defined as 1 inch of precipitation within a 24 hour 
period.  

 
8.3.  Prior to starting the hydrant testing for any given year, the turbidity 

sensor must be calibrated.  
 

8.3.1. Prior to any hydrant flow being scheduled, the PMT will forward 
the turbidity sensor to the MRO Supervisor. 

 
8.3.2. The MRO Supervisor will coordinate with the EH&S 

Environmental Service’s Technical Representative to arrange for 
calibration of the sensor.   

 
8.3.3. Upon completion of the calibration, records of the calibration must 

be uploaded to the Facilities grouper folder within the folder for the 
appropriate year (see section 3). The MRO Supervisor will print out 
form FMF-002-01, enter the date the calibration was verified, and 
print/sign name. The MRO Supervisor will then return the turbidity 
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monitoring equipment and that year’s FMF-002-01 to the PMT. A 
copy will also be provided to the EH&S Environmental Service’s 
Technical Representative. 

 
Instructions: 
 
8.4. At hydrant testing flow start of the day, the PMT will remove the 

turbidity monitoring equipment from its storage locker in 076-0123.  Prior 
to departing to the field, the PMT must examine the turbidity equipment to 
ensure all components are in working order, and connect the radio device to 
the laptop that will be used for remote monitoring. The PMT will complete 
the first four columns of FMF-002-01 indicating the date, the name of the 
PMT using the turbidity monitor that day, and the PMT’s initials 
representing verification of step 8.4.  

 
If the turbidity equipment is not in working order, the PMT must notify 

the MRO Supervisor and shall not proceed with scheduled work. All of the 
following steps in this section assume that turbidity equipment is fully 
operational. 

 
8.5. The PMT will proceed to the observation point identified by the EH&S 

Environmental Service’s Technical Representative, depending on the 
testing activities identified for the day (see Appendix B). 

 
8.6. The PMT will follow the directions provided with the monitoring 

equipment to initiate monitoring of the creek. The PMT shall check the 
data logger display to verify readings are being captured. The PMT will 
check the laptop to verify the data logger readings are being related to the 
laptop. The PMT will then complete columns five and six of FMF-002-01 
to log the time the monitor was placed in the creek with verifying initials. 

 
8.6.1. The PMT will communicate to the other PMT’s that the monitor is 

in place, proceed to the testing site with the laptop, and begin 
monitoring the turbidity levels. If the initial turbidity level is less 
than 50 NTU, notify the hydrant tester immediately when the 
reading exceeds 55 NTU.  If the initial turbidity level is more than 
50 NTU, notify the hydrant tester immediately when the reading 
exceeds 10% of the initial level.  

 
8.7. The PMT will perform work per the job plan while turbidity readings 

are within the requirements provided in section 8.6.1. If readings exceed 
requirements, discontinue work until readings return to initial levels. 

 
8.8. After conclusion of flow testing for the day, the PMT must remove and 

power down the monitor per instructions included with the equipment. The 
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PMT will log the time the monitor was removed from the creek in column 
seven of FMF-002-01 and initial column eight to verify completion. 

 
8.9. The PMT will proceed to 076-0123 with the monitoring equipment.  

 
8.10. Upon return to office, the PMT will upload the information from the 

data logger into the grouper drive (see section 3) and send a copy to the 
EH&S Environmental Service’s Technical Representative.  The PMT will 
complete columns nine and ten of FMF-002-01 to log the time the data was 
uploaded and verifying initials. 

 
8.11. The PMT will store the turbidity monitoring equipment away properly 

in its weather proof enclosure per the equipment instructions. Prior to 
storing the device, the PMT will complete the remaining columns of FMF-
002-01.  The form will then be enclosed with the device to be used for 
future testing dates. 

 
8.12. When the final hydrant flow test for the year is complete, FMF-002-01 

must be scanned and uploaded into the grouper drive (see section 3).  

 
9. Tools  Adapter (USB to Data Logger – Xylem Item #FP0070)  

 Cable (iRIS Adapter – Xylem Item #FP0070) 
 Data Logger (iRIS 150 – Xylem Item #FP0125) 
 Laptop  
 Remote monitoring radio device 
 Turbidity Sensor (WQ730 – Xylem Item #DFJ000) 
 Weather Proof Enclosure (GL500-2-1 – Xylem  Item #FB0150) 

 
10. Procedure 

Owner Contact 
Information 

Author – Plant Engineering & 
Utilities Manager 
Michael Dong 
MCDong@lbl.gov 
510-486-6458 

Facilities Quality Assurance Manager 
John Braithwaite 
JBraithwaite@lbl.gov 
510-486-4998 

 
11. Revision 

History 
[Table providing rev no., rev. date, sections changed, brief description of 
revision, and author. 

Rev 
No. Rev. Date Section(s) Brief Description of Revision Author 

0 3/31/14 All Document Creation Michael Dong 
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Appendix A 
Process Flow 

 

 



  Doc/Rev #FPP-002 (Rev. 0) 
  Effective Date: 03/31/2014 
  Next Review Date: 03/31/2017 

Page 8 of 8 
Disclaimer: The current version is located on the Facilities website (https://commons.lbl.gov/display/fac/Operations+and+Maintenance+Procedures+Lookup).  Printed or electronically transmitted copies are not official. Users 
are responsible for working with the latest approved revision. 

 
Appendix B 

Observation Points 
 

 



 

 

Appendix C 

OPER-345: Building Washing- Wastewater Management 
Operation Procedure 

  









 

 

Appendix D 

OPER-056: Rainwater Disposal 

  





















 

 

Appendix E 

EHS Procedure 870: Discharge of Stormwater through Storm 
Drains at the Building 85 Yards 

  





















 

 

Appendix F 

OPER-328: Building 76 Motor Pool Fuel Spill Containment Basin 

  













 

 

Appendix G 

Selected CASQA BMP Factsheets 
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1.0 
Introduction 

This Stormwater Monitoring Implementation Plan (SMIP) has been prepared for the Lawrence Berkeley 
National Laboratory (LBNL) located at 1 Cyclotron Road in Berkeley and Oakland, Alameda County, 
California (the Facility, Site) as depicted on Figure 1-1. The SMIP fulfills the monitoring requirements 
and monitoring program objectives of the California State Water Resources Control Board (SWRCB) 
Order No. 2014-0057-DWQ National Pollutant Discharge Elimination System (NPDES) General Permit 
For Stormwater Discharges Associated with Industrial Activities No. CAS000001 (General Permit).  

This SMIP has been prepared to industrial activity-specific indicators of pollutant contributions from 
regulated activities at the Site and provides for evaluating the performance and effectiveness of Best 
Management Practices (BMPs), as described in the Stormwater Pollution Prevention Plan (SWPPP) for 
the LBNL site (LBNL 2015). The SMIP is designed to focus on the areas of industrial activity that 
represent potential sources of pollutants that are specifically regulated under the General Permit. 

1.1 Facility Description 

1.1.1 Facility Location 

The Facility occupies approximately 200 acres in Oakland and Berkeley, Alameda County, California, and 
the location is shown in Figure 1-1. 

 
Figure 1-1. Site Vicinity Map 
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Eighty permanent buildings at the LBNL facility are used for administrative offices, research and 
development laboratories; site maintenance and operations activities; a cafeteria; a fire response 
station; construction trade shops (plumbing, electrical, and mechanical); hazardous waste storage; 
vehicle fueling ; site maintenance operations crew yard; and shipping and receiving, stores, and 
warehouse activities. Approximately 100 smaller buildings and trailers are used primarily as offices, but 
also house monitoring stations, emergency generators, and chemical and waste storage facilities. 
Figure 1-2 shows the overall layout of major buildings and structures at LBNL and the stormwater 
monitoring points (MPs) that are discussed in the next section.  

LBNL’s topography slopes south to southwest and the ground surface elevations range from 
approximately 500 feet above Mean Sea Level (MSL) to 1,000 feet above MSL. 

1.1.2 Facility Operations 

The Facility is managed by the University of California (UC) for the United States Department of Energy 
(DOE) and conducts basic and applied science research.  

Industrial operations conducted at LBNL to facilitate research include fabrication of metals, 
transportation services, fueling services, and hazardous waste storage and handling.  

 
Figure 1-2. LBNL Facility Map Showing Watershed Boundaries and Stormwater Monitoring Points  
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The Facility is regulated by the General Permit under Standard Industrial Classifications (SIC): 

• 8733 – Noncommercial Research Organization 

• 3499 – Fabricated Metal Products, Not Elsewhere Classified 

• 4214 – Local Trucking with Storage 

A detailed description of the Facility, site activities, and stormwater management programs is presented 
in the site SWPPP (LBNL, 2015). 

1.2 Report Organization and Pollution Prevention Team  

This SMIP contains: 

• A rationale for the monitoring locations 

• A description of planned monitoring activities, locations, and procedures 

• A presentation of the record maintenance and reporting procedures to be followed 

• Stormwater training requirements 

• A presentation of the quality assurance and quality control procedures to be employed in obtaining 
complete and accurate data collection 

 Stormwater Pollution Prevention Team members are: 

• Ron Pauer, Environmental Services Group (ESG) Group Leader, (510) 486-7614 (direct),  (510) 289-
9324 (24-hour contact), email: ropauer@lbl.gov 

• Robert Fox, ESG Environmental Specialist, (510) 486-7327 (direct), (510) 367-9623 (24-hour contact), 
email: rafox@lbl.gov 

• Brendan J. Mulholland, PG,QSD, ESG Stormwater Program Manager, (510) 486-5284 (direct), (510) 
381-5584 (24-hour contact), email: bjmulholland@lbl.gov 

• John Jelinski, ESG Environmental Technician , (510) 486-7616 (direct), (510) 517-5378 (24-hour 
contact), email: jajelinski@lbl.gov 

• Neel Singh, ESG Environmental Technician, (510) 486-5826 (direct), (510) 508-1115 (24-hour 
contact), email: nrsingh@lbl.gov 

mailto:nrsingh@lbl.gov
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2.0 
Planned Monitoring Activities 

Monitoring of stormwater discharge and evaluation of the storm drainage system are required under 
the conditions of the General Permit. This SMIP has been prepared to achieve the following objectives: 

• Verify compliance with discharge prohibitions and limitations specified in the General Permit 

• Aid in evaluating the adequacy of the SWPPP 

• Aid in evaluating the effectiveness of BMPs in removing pollutants in stormwater discharge 

• Support future refinements to the SMIP and SWPPP as needed to respond to observed conditions at the 
Facility 

2.1 Monitoring Location Rationale 

The SMIP identifies stormwater sample locations (Figure 1-2) at or near pollutant sources where 
industrial activities regulated by the General Permit have the potential to be exposed to stormwater. 
The objective of the monitoring program is to provide accurate measurement of pollutants in 
stormwater associated with industrial activities, and to evaluate the effectiveness of BMPs in controlling 
discharges of pollutants in stormwater. Stormwater monitoring points (MPs), watershed drainage areas, 
and descriptions are provided below. 

A total of 15 stormwater MPs from four drainage basins were selected for collection of stormwater 
runoff at industrial use and geographic areas representative of stormwater at the site. Stormwater MPs 
were selected from the following Strawberry Creek sub-drainage areas that encompass the site, as 
depicted on Figure 1-2: 

• North Fork of Strawberry Creek; 
• Stadium Hill; 
• Chicken Creek; and  
• Upper Strawberry Creek. 

2.1.1 North Fork of Strawberry Creek Drainage Basin 
Four stormwater monitoring points within the North Fork of Strawberry Creek drainage basin where there is 
a potential for industrial activities were selected. In accordance with General Permit Sections XI.B.4.a and 
XI.C.3.a, the following alternative sampling locations were selected (see Figure 1-2): 

MP-1. Storm drain inlet (SDI) at the Blackberry Canyon parking lot within the North Fork of Strawberry 
Creek drainage basin.  

MP-6 Composite. SDIs at Building 88, Building 64, and Building 71 house research laboratories with 
similar industrial activities and physical characteristics. This area qualifies for Qualified Combined 
Sampling (Section XI.5 of the General Permit).  
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MP-7 Composite. SDIs at Building 2, Building 46, and Building 70 house research laboratories with similar 
industrial activities and physical characteristics. This area qualifies for Qualified Combined Sampling 
(Section XI.5 of the General Permit).  

MP-8. SDI at Cyclotron Road property boundary.  

2.1.2 Stadium Hill Drainage Basin 
Two stormwater monitoring points within the Stadium Hill drainage basin where there is a potential for 
industrial activities were selected. In accordance with General Permit Sections XI.B.4.a and XI.C.3.a, the 
following alternative sampling locations were selected (see Figure 1-2): 

MP-9. SDI near the Lawrence Road property boundary which discharges to Ravine Creek. 

MP-10. SDI near the Lawrence Road property boundary which discharges to Ten Inch Creek.  

2.1.3 Chicken Creek Drainage Basin 
Five stormwater monitoring points within the Chicken Creek drainage basin where there is a potential for 
industrial activities were selected. In accordance with General Permit Sections XI.B. and XI.C. the following 
representative and  alternative sampling locations were selected (see Figure 1-2): 

MP-2. Fueling area at Building 76 within the Chicken Creek drainage basin.  

MP-3. Metal fabrication, storage, and scrap recycling at Building 77 and 79 within the Chicken Creek 
drainage basin.  

MP-11 SDI which receives stormwater runoff from the Building 26 area  

MP-12 SDI which receives stormwater runoff from the Building 69 & Building 75 areas.  

MP-15 SDIs which receive stormwater runoff from the Building 62, Building 66, and Building 67 areas.  

2.1.4 Upper Strawberry Creek Drainage Basin 
Four stormwater monitoring points within the Upper Strawberry Creek drainage basin where there is a 
potential for industrial activities were selected. In accordance with General Permit Sections XI.B. and XI.C. the 
following representative and  alternative sampling locations were selected (see Figure 1-2): 

MP-4 Hazardous waste storage and handling at Building 85 (lower yard) within the Upper Strawberry 
Creek drainage basin 

MP-5: Hazardous waste storage and handling at Building 85 (upper yard) within the Upper Strawberry 
Creek drainage basin.  

MP-13 SDI which receives stormwater runoff from the Building 77 area.  

MP-14 was selected to monitor stormwater effluent from the Building 74 area within the Upper 
Strawberry Creek drainage basin.  

Stormwater monitoring data collected at these locations will be used to assess the effectiveness of the 

BMPs in controlling pollutants in stormwater from industrial activities across the Facility.  



LBNL Stormwater Monitoring Implementation Plan 

10 

Waste Accumulation Areas (WAAs) and Drum Storage Areas (DSAs) were not selected as monitoring 
locations at the Facility as they should not be exposed to rainfall due to full or partial covering. 
Aboveground storage tank (AST) locations were not selected as monitoring locations as the ASTs are 
double-walled with leak detection and their contents should not be exposed to stormwater. 

2.2 Monthly Visual Observations  

Visual observations will be conducted at discharge sources and impacted drainage areas on a monthly 
basis.  

Authorized non-stormwater discharges (NSWD) at LBNL include fire hydrant flushing, landscape 
watering, water line breaks, safety shower/eyewash testing and operation, air conditioning 
condensates, groundwater, and utility vault pump-outs, as described in detail in the SWPPP (LBNL, 
2015). 

Non-authorized NSWDs  at LBNL include building wash waters, cooling tower spray, closed loop process 
cooling water, dust control waters , drilling and monitoring well development waters, groundwater 
reaching the surface, low conductivity cooling water, sewer line breaks, small maintenance and repair 
work cleanup, vehicle washing, and water line breaks where appropriate BMPs have not been 
implemented. 

The observations will be conducted during daylight hours, dry weather, and scheduled Facility operating 
hours. The NSWD inspections will consist of making visual observations of the NSWD points to verify 
adequate conveyance to storm drains (if authorized), absence of soil erosion, and that NSWDs do not 
contact materials or equipment with the potential to contain significant quantities of pollutants. The 
visual observations will be recorded on the Monthly Visual Observation form provided in Appendix A 
(Form 1). 

2.3 Sampling Event Visual Observations  

LBNL's Pollution Prevention Team will visually observe stormwater discharge during one storm event 
per month (if one occurs) during the wet-weather season (October 1 to May 30). Visual observations 
and/or sample collections are only required of stormwater discharges that occur under the following 
conditions: 

• During daylight hours. 

• During scheduled Facility operating hours; 

• Preceded by at least 48 hours without a stormwater discharge from any discharge area; and 

• The inspections will be conducted within 4 hours from the start of discharge at any discharge location. 

The inspections will include visual observations of stormwater runoff to evaluate the presence of 
floating or suspended materials, oil and grease, discoloration, turbidity, or other signs of pollutant 
impact to stormwater runoff. Records will be maintained of observation dates, locations observed, 
observations, and response taken, if needed, to reduce or prevent pollutants in stormwater discharges. 
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Observations will also be made to assess the proper performance of stormwater collection and 
diversion structures, e.g., surface drains and concrete lined ditches. The visual observations will be 
recorded on the Monthly Visual Observations of Stormwater Discharges form provided in Appendix A 
(Form 2). 

2.4 Annual Inspection 

Annual inspections will be performed to evaluate compliance with the SWPPP and assess the 
effectiveness of stormwater management activities. The inspections will identify areas contributing to 
stormwater discharge associated with industrial activities. The inspections will consist of making visual 
observations of the storm drain systems, industrial activities, and locations around the Facility where 
stormwater discharges may occur in order to evaluate whether conditions related to stormwater runoff 
have changed since preparation of the SWPPP, and to assess compliance with the SWPPP and the 
General Permit. 

The inspections will also allow evaluation of whether additional control measures are needed to reduce 
pollutants in stormwater discharge. 

The BMPs will be inspected to verify that they are functioning and that there are no unauthorized non-
stormwater discharges. Records of the inspections will be maintained on the Annual Site Stormwater 
Inspection Form (Appendix A – Form 4); the annual report includes a certification statement that LBNL 
complies with the General Permit. The Legally Responsible Party or designee will sign the certification. 
 



 

 12 

3.0 
Sampling and Analyses 

LBNL's Pollution Prevention Team will collect stormwater samples from 2 Qualifying Storm Events 
(QSEs) within the first half of each reporting year (July 1 to December 31), and 2 QSEs within the second 
half of each reporting year (January 1 to June 30), and which must include the first QSE of the wet 
season, presuming it occurs during normal business hours. Sampling frequency can be reduced if results 
from 4 consecutive QSEs (including multiple reporting years) do not exceed any instantaneous or annual 
Numeric Action Levels (NALs) and the facility is otherwise in compliance. Stormwater samples are to be 
collected from sample locations as shown on Figure 1-2. 

A QSE is defined as a precipitation event that produces a discharge for at least one drainage area and is 
preceded by at least 48 hours of dry weather or wet weather that does not produce precipitation 
runoff. Stormwater samples may be collected up to 4 hours after the stormwater runoff has begun. If a 
precipitation event begins overnight or not during normal facility operating hours, stormwater samples 
will be collected within 4 hours after the commencement of normal facility operating hours. LBNL is not 
required to collect a sample or conduct visual observations if weather conditions pose safety risks, e.g., 
during a lightning storm. 

If it is not possible to collect a sample from a designated sampling location during a QSE, LBNL will still 
be required to collect samples from the three other precipitation events. An explanation of why a QSE 
was not sampled shall be provided in the Annual Report.  

3.1 Basic Analytical Parameters 

The General Permit requires the analysis of at least three parameters for stormwater samples at each 
monitoring location. These parameters are pH, total suspended solids (TSS), and oil and grease (O&G). 
Stormwater samples will be analyzed for the standard stormwater parameters as stipulated in Section 
XI.B.6 of the General Permit:  

• pH by Standard Method (SM) 4500H+B 

• TSS by SM 2540-D 

• O&G by EPA 1664A  

3.2 Pollutant Source Assessment Parameters 

Based on the pollutant source assessment for specific industrial activities conducted at LBNL, the 
following analyses are specified in LBNL’s stormwater monitoring program: 

• Aluminum, Copper, and Zinc by EPA 200.8; 

• Iron by EPA 200.7; 
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• Chemical Oxygen Demand (COD) by SM 5220C; and 

• Nitrite and Nitrate as Nitrogen by SM 4500-NO3 

3.3 Sampling Locations 

Samples will be collected from the Facility at discharge locations where industrial activities have the 
potential to expose stormwater to pollutants (Figure 1-2). The sample locations have been selected to 
provide stormwater analytical data that is representative of the industrial activities conducted at the 
Facility. Stormwater samples will be collected from the monitoring points in accordance with the 
procedures outlined below. 

3.4 Sampling Procedures  

Stormwater samples will be collected directly into laboratory-supplied sample containers or collected 
using a plastic bailer or dipper and transferred to the laboratory-supplied sample containers. ESG 
Procedure 263, Surface Water Sampling, describes in detail the collection of stormwater samples. 
Schematic diagrams of representative drop inlet details are depicted on Figure 3-1. 

Samples will be processed, packaged, and shipped in accordance with ESG Procedure 254, Sample 
Processing, Packaging and Transportation. Analytical methods to be employed are listed in Table 3-1. 
Sampling information and results will be recorded on Form 3 (Appendix A). An example of a chain-of-
custody form is included in Appendix B. 

Table 3-1:  Stormwater Monitoring Implementation Plan Parameters   

Monitoring 
Points Parameter Method 

Minimum Sample 
Container Preservative Hold Time 

All -  
MP-1 

through  
MP-15 

pH  SM 4500H+B 
1L HDPE None, cool, <6°C 

15 minutes 
Total Suspended 

Solids SM 2540-D 28 days 

Oil and Grease USEPA 1664A 1L Amber Glass HCl, cool , <6°C 28 days 
Al, Cu, Fe, Zn USEPA 200.7/200.8 500 ml HDPE HNO3, cool, <6°C 6 months 

COD SM 5220C 500 ml HDPE H2SO4, cool, <6°C 28 days 
Nitrite plus Nitrate 

as Nitrogen      SM 4500-NO3 500 ml HDPE Cool, <6°C; H2SO4 to 
pH <2  28 days  

Notes: 

USEPA: United States Environmental Protection 
Agency Al:  Aluminum  

SM: Standard Method Cu: Copper  
ml: Milliliter Fe: Iron  

L: Liter Zn: Zinc  
H2SO4: Sulfuric acid Fe: Iron  

HCl: Hydrochloric acid 
   HNO3: Nitric acid 
   NaOH: Sodium hydroxide 
   HDPE: High Density Polyethylene 
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pH is measured in the field using a temperature-corrected pH meter, in lieu of analytical laboratory 
analysis because of short holding times. The pH meter is calibrated and maintained in accordance with 
the manufacturer’s specifications. Calibrations, sample measurements and internal Quality Assurance 
and Quality Control (QA/QC) checks are documented on the appropriate form, in accordance with LBNL 
procedures. 

 

Figure 3-1. Schematic of Some Drop Inlet Details and Their Representative Filter Systems 
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4.0 
Record-Keeping and Reporting Procedures 

Records and plans (including this SMIP and all documents incorporated by reference) are maintained in 
accessible form by ESG. These records of all inspections and sampling events will be retained in 
accordance with regulatory and DOE recordkeeping and archival requirements for a period of at least 
five years. 

4.1 Sampling Event Reporting 

LBNL will submit sampling and analytical results from all sampling events via SMARTS within 30 days of 
obtaining all analytical results from each sampling event. Method detection limits will be provided when 
an analytical results from samples is reported by the laboratory as a "non-detect" or less than the 
detection limit. A value of zero shall not be reported. Additionally, analytical results from samples that 
are reported by the laboratory as below the minimum level (the reporting limit) but above the method 
detection limit. 

4.2 Numeric Action Levels and Exceedance Response Actions 

The General Permit provides requirements to evaluate, report and act on stormwater monitoring data. 
For every sampling event the analytical results of each parameter must be assessed relative to Numeric 
Action Levels (NALs) which are the benchmark criteria in the USEPA's Multisector Industrial Permit. 
Analytical results for each parameter must be averaged for each monitoring year and compared against 
the Annual NAL. Analytical results for every parameter must be compared to the instantaneous 
maximum NAL. The first time a test result exceeds an NAL, the facility's status will change from 
"Baseline" to "Level 1." In this case a Level 1 Exceedance Response Action (ERA) Evaluation must be 
performed and a Level 1 ERA Report that identifies additional BMPs to be implemented to prevent 
future exceedances must be submitted. Once those BMPs are implemented and four consecutive 
samples are below the NAL, the facility may return to Baseline status. If the same NAL is exceeded while 
the facility's status is Level 1, the facility advances to Level 2, triggering a Level 2 ERA Action Plan and 
Technical Report. If the investigation demonstrates the exceedances resulted from non-industrial or 
natural background sources, the facility is ineligible to return to Baseline status. 

4.3 Annual Reporting  

An Annual Comprehensive Site Compliance Evaluation (ACSCE) will be prepared for submittal to the San 
Francisco Bay Regional Water Quality Control Board (SFRWQCB) by July 15 of each year as required by 
the General Permit. The annual report shall provide a summary of inspections, sampling events, and 
stormwater-related maintenance activities conducted during the year.  
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An assessment of permit compliance and planned corrective actions will also be included. Results of 
chemical analyses and field measurements will be provided in tabular format. Copies of relevant field 
data forms, chain-of-custody (see Appendix B for example), and laboratory reports will be included in 
the ACSCE reports. 

4.4 Supplemental Reporting  

In the event that sampling results indicate a discharge that has caused or contributed to an exceedance 
of the General Permit requirements, a report will be submitted to the SFRWQCB within 60 days 
summarizing the BMPs currently being implemented and additional BMPs that will be implemented to 
address the exceedance. The report will also include an implementation schedule for the additional 
BMPs. Following approval of the report, the SWPPP shall be revised to incorporate the additional BMPs 
and any additional monitoring required within a timely manner, but in no case more than 90 days after 
the exceedance of the General Permit requirements was known. 
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5.0 
Training 

Training is performed as part of the quality control program for the stormwater pollution prevention 
program at the Facility. Training is required for facility personnel who are responsible for: 

• Implementing BMPs and other activities identified in the SWPP; 

• Conducting inspections, sampling, and visual observations; and 

• Managing stormwater. 

Training will address such topics as spill response, good housekeeping, material handling procedures, 
and actions necessary to implement all BMPs identified in the SWPPP. Training is conducted by the 
Stormwater Program Manager experienced in water quality monitoring and sampling, instrument 
maintenance and calibration, data management, and the regulatory framework. 

The training schedule is identified in the SWPPP, and the Stormwater Management course is given on 
bimonthly month basis, and is a biennial requirement for all trained personnel. Training records are 
maintained in the Work Planning & Control (WPC) training management system. As conditions or 
parameters change, or the scope of operations increases, additional training will be designed and 
implemented. 
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6.0 
Quality Assurance/Quality Control and Program Evaluation 

6.1 Purpose  

The SMIP has been developed in order to assist in implementing data collection activities and to 
generate thorough and accurate data. Where possible, this will be accomplished with data collection 
forms. The forms provide a “fill-in-the-blank” approach so that each item of interest can be addressed 
during the sampling events and inspections, and if not addressed, an appropriate explanation can be 
provided. In addition, all Facility inspectors and sampling personnel are trained in the proper sampling 
methods and documentation. 

6.2 Quality Assurance/Quality Control Measures 

The SMIP is part of the overall environmental compliance program at the Facility. In keeping with the 
objectives of the SMIP, the following QA/QC measures have been adopted: 

• All monitoring is conducted by trained personnel 

• Laboratory reporting limits should be below their respective data quality objectives for the chemicals 
analyzed 

• All personnel who will be conducting sampling are certified for completion of a training course in 
stormwater sampling, and the certification is included as part of the individual's training record 

• Records are maintained certifying that all field-monitoring instruments are calibrated and maintained in 
accordance with manufacturers' instructions and Facility procedures 

• Only state-certified laboratories with approved QA/QC programs for the analysis of samples are used, 
and such analysis is documented by chain-of-custody forms and laboratory reports (the pH 
measurement is carried out with field-monitoring equipment because of short holding times) 

• Verification of data quality is carried out in accordance with USEPA Data Quality Objectives Guidelines 

• Procedures are initiated by which the Stormwater Program Manager will review activities and confirm 
that all elements of the SMIP have been carried out 

The purpose of periodic evaluation is to monitor, in an ongoing and systematic fashion, the 
effectiveness of the SMIP in meeting the objectives stated in the General Permit. The General Permit 
objectives include: (1) producing accurate, representative data on the amount of pollutants, if any, 
discharged by the Facility in its stormwater runoff; and (2) using the data to demonstrate a reduction in 
such pollutants due to measures and practices described in the SWPPP. 



LBNL Stormwater Monitoring Implementation Plan  

19 

6.3 Procedures and Schedules  

Upon receipt of the laboratory results, the Stormwater Program Manager or designee will review for 
completeness and any reduction/increase in chemical concentrations. The Stormwater Program 
Manager will validate the results and address any unusual or unexpected results (See ESG Procedure 
268, Environmental Sample Tracking and Data Management, for details). During the dry season the 
stormwater monitoring activities are limited to monthly inspections and observations of non-
stormwater discharges, if any. During the wet season monthly observation forms, stormwater sampling 
forms, and results of any sampling analyses will be reviewed. The Stormwater Program Manager will 
also review the monitoring design to evaluate whether all activities that need to be conducted are in 
fact carried out. 

Since rainfall and stormwater discharge may not occur during regular working hours, emphasis is placed 
on collecting samples from at least four storm events per season, including the first storm event 
meeting permit conditions, if possible. During the dry season, activities will be reviewed once per 
month to confirm that observations are completed, since there will most likely be no sampling results. 

The Stormwater Program Manager shall periodically report the status of stormwater monitoring to 
upper management, and any anomalies in monitoring results will be reported immediately. The 
Stormwater Program Manager will monitor the status of the program by reviewing the data at least 
once per month. The records of observations and results of analyses will become part of the permanent 
record and provide the basis for the ACSCE, which is due to the SFRWQCB on July 15 each year. The 
periodic program evaluation is the basis for the annual evaluation of the SMIP also found in the ACSCE, 
and for any revisions or amendments to the SMIP. 

To be effective, the SMIP must ensure the collection and presentation of accurate, representative data 
that characterize LBNL’s stormwater runoff. The ultimate goal is to document the reduction in 
stormwater pollutants that industrial sources at the Facility may be contributing to runoff. If 
contaminant levels decrease or if levels are within acceptable Annual and Instantaneous NAL 
benchmarks as listed in the Table 6-1, this will demonstrate that both the SWPPP and the SMIP are 
fulfilling their respective functions; the former by achieving the reduction or elimination of stormwater 
pollutants through BMPs and the latter by documenting that achievement. 

Table 6-1: Parameter Benchmark Values 
Parameter Annual NAL (mg/L) Instantaneous NAL (mg/L) 
pH NA <6.00 >9.00 
Total Suspended Solids (TSS) 100 400 
Oil & Grease (O&G) 15 25 
Aluminum (Al) 0.75 NA 
Copper (Cu) 0.03 NA 
Iron (Fe) 1 NA 
Zinc (Zn) 0.26 NA 
Chemical oxygen demand (COD) 120 NA 
Nitrite and Nitrate (N+N) as NO3 0.68 NA 
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Lawrence Berkeley National Laboratory Observer:
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Date & Time Comments

Ru
no

ff

Co
lo

r

Fl
oa

ta
bl

es

O
do

r

Sh
ee

n

St
ai

n

Tu
rb

id
ity

O
th

er

* = Little but not significant amount observed
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MP-15 Sampling Sites

MP-6 Comp. Sampling 
Sites

MP-5 Sampling Sites

MP-2 Sampling Sites

MP-1 Sampling Sites

Upper Strawberry Creek 
Drainage Area

Chicken Creek Drainage 
Area

Monthly Visual Observations - Form 1

Site visited General Conditions & Observations                                                                  
(e.g. weather, housecleaning)

Specific Visual Observations
(enter Yes or No for each; use notes to explain)

N.F. Strawberry Creek 
Drainage Area

Stadium Hill Drainage 
Area

MP-4 Sampling Sites

MP-3 Sampling Sites

MP-9 Sampling Sites

MP-11 Sampling Sites

MP-7 Comp. Sampling 
Sites

MP-12 Sampling Sites

MP-13 Sampling Sites

MP-14 Sampling Sites

MP-8 Sampling Sites

MP-10 Sampling Sites

X
John Jelinski
LBNL Stormwater Inspection Technician

X
Brendan Mulholland
LBNL Stormwater Program Manager





Lawrence Berkeley National Laboratory Observer:

Environmental Services Group , Stormwater Monitoring Program Observation Month:
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MP‐15 Sampling Sites

MP‐6 Comp. Sampling 
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MP‐1 Sampling Sites

Upper Strawberry Creek 
Drainage Area

Chicken Creek Drainage 
Area

Monthly Visual Observations of Stormwater Discharges ‐ Form 2

Site visited
General Conditions & 

Observations                     
(e.g. weather, housecleaning)

Specific Visual Observations                     
(enter Yes or No for each; use notes to explain)

N.F. Strawberry Creek 
Drainage Area

Stadium Hill Drainage 
Area

MP‐4 Sampling Sites

MP‐3 Sampling Sites

MP‐9 Sampling Sites

MP‐11 Sampling Sites

MP‐7 Comp. Sampling 
Sites

MP‐12 Sampling Sites

MP‐13 Sampling Sites

MP‐14 Sampling Sites

MP‐8 Sampling Sites

MP‐10 Sampling Sites

X
John Jelinski
LBNL Stormwater Inspection Technician

X
Brendan Mulholland
LBNL Stormwater Program Manager





Lawrence Berkeley National Laboratory Observer:

Environmental Services Group , Stormwater Monitoring Program Observation Month:
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Additional Comments

MP‐10 Sampling Sites

MP‐11 Sampling Sites

MP‐7 Comp. Sampling 
Sites

MP‐12 Sampling Sites

MP‐13 Sampling Sites

MP‐14 Sampling Sites

MP‐8 Sampling Sites

Stormwater Sampling Visual Observations  ‐ Form 3

Site visited General Conditions & Observations 
(e.g. weather, housecleaning)

Specific Visual Observations                      
(enter Yes or No for each; use notes to explain)

MP‐4 Sampling Sites

MP‐3 Sampling Sites
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MP‐2 Sampling Sites

MP‐1 Sampling Sites

MP‐6 Comp. Sampling 
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MP‐5 Sampling Sites

MP‐15 Sampling Sites

X
John Jelinski
LBNL Stormwater Inspection Technician

X
Brendan Mulholland
LBNL Stormwater Program Manager





Lawrence Berkeley National Laboratory Inspected By:

Environmental Services Group , Storm Water Monitoring Program

Annual Comprehensive Site Compliance Evaluation Log

General area (trash & metal bins)
Cooling towers (88 roof)

(Blds 65 88) AST (88 roof‐generator)
B88 Bank (2nd containment)
Parking area
Erosion control measures

General area (trash & metal bins)
Cooling towers (70, 50A‐B)

(Blds 50 54 70 70A) AST (50 gen, 50‐70‐70A AST)
FTU (70A)
B50, B70, B70A Banks (2nd containment)
Parking area
Erosion control measures
Cafeteria loading dock

General area (trash & metal bins)
Cooling towers (64)

(Blds 51 55 64 90) AST (64‐AST, 90‐gen)
WAA (51)
GWTS (51FT‐51MGR‐51L)
B90 Bank (2nd containment)
Parking area
Erosion control measures

General area (trash & metal bins)
Cooling towers (71)

(Bld 71) AST (71WT, 71)
WAA (next to water tower)
Parking area
Erosion control measures

General area (trash & metal bins)
AST (2, 58)

(Blds 2 46 58) GWTS (46, 58)
B46 & B58 Banks (2nd containment)
Parking area
Erosion control measures

General area (trash & metal bins)
Cooling tower (37)

(Blds 6 7 10 17 37 80) AST (37)
GWTS (6, 7)
B6L, B6U, B37 Banks (2nd containment)
Parking area
Erosion control measures

Area IV

Area V

Area VI

Comments Follow‐Up Required

Area II

Area III

Area I

Inspection Date Location Inspection Criteria



Annual Comprehensive Site Compliance Report Inspection (continued)

General area (trash & metal bins)
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(Bld 77 79) DSA & AST (77‐79)
WAA (77 & 77A)
FTU (77)
Bank 72 (2nd containment)
Parking area
Erosion control measures

General area (trash & metal bins)
Cooling tower (62 & 67)

(Blds 31 62 66 67 72) AST (31, 62, 66)
WAA (62)
Parking area
Erosion control measures

General area (trash & metal bins)
Cooling towers (74, 84, 85)

(Blds 74 83 84 85) DSA & AST (83, 84, 85‐AST, 85‐gen, 85‐DSA)
WAA (85)
Parking area
Erosion control measures

CRT
Construction Sites Old Town Demolition Project

General parking lot areasParking Lots

Area IX

Area X

Area XI

Inspection Criteria Comments Follow‐Up Required

Area VII

Area VIII

Inspection Date Location
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Fax: 
Turnaround time 

(days)Sampler Signature:
Analyses Requested

Project Manager:  
Laboratory: 

Phone:  

NOTES: 

Relinquished by: (Signature) Date/Time Received by: (Signature) Date/Time

Relinquished by: (Signature) Date/Time Received by: (Signature) Date/Time

SAMPLE ANALYSIS REQUEST FORM
CHAIN-OF-CUSTODY

Invoice to: 
Project:  

Date: 
Location: 1 Cyclotron Road , Berkeley, CA
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