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NRCS National Resources Conservation Services  
Project Quail Brush Generation Project 
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Quail Brush Quail Brush Generation Project 
R  hydraulic radius of flow, in feet  
RfF Redding Cobbly Loam  
RM Rational method 
S  longitudinal slope of the channel flow path, ft/ft;  
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SR 52 State Route 52 
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Tt travel time 
Tetra Tech Tetra Tech EC, Inc. 
USDA    United States Department of Agriculture 
USGS   United Stated Geological Survey 
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1.0 INTRODUCTION 
This Preliminary Hydrologic and Hydraulic Evaluation (Report) has been developed for Quail 
Brush Genco, LLC by Tetra Tech EC (Tetra Tech) to identify the hydrologic conditions that exist 
in the vicinity of the proposed Quail Brush Generation Project (Quail Brush or Project) and to 
summarize the preliminary hydraulic analysis for the Project’s stormwater drainage and 
conveyance system. 

1.1 PROJECT DESCRIPTION 
The proposed Project will be a nominal 100-megawatt (MW) intermediate/peaking load facility 
operating up to 3,800 hours per year using natural gas-fired reciprocating engine technology. 
The Project site will be located west of the City of Santee, south of the Sycamore Landfill and 
north of State Route 52 (SR 52 or the San Clemente Canyon Freeway) in the City of San Diego, 
California. The proposed Project consists of four main components including the approximately 
11-acre power plant (plant) site located within a 21.57-acre privately owned parcel of land 
optioned by Development Land Holdings, LLC. Development Land Holdings and Quail Brush 
GENCO, LLC are wholly owned subsidiaries of Cogentrix Energy, LLC, the Project 
owner/operator. Additional key Project components include the 230 kilovolt (kV) generation tie-
line (gen tie), the utility switchyard, and the natural gas pipeline lateral. 

1.2 PROJECT SETTING 
The proposed Project site is located in the City of San Diego, California. The Project footprint is 
located immediately north of the San Diego River, east of Little Sycamore Canyon, and south of 
the Sycamore Landfill, and contains upland swales with no definable bed or bank features. The 
proposed Project is located within Township 15 South, Range 1 West, Section 7, Township 15 
South, Range 2 West, Section 12, and unsectioned portions of the El Cajon and Mission San 
Diego Land Grants, within the La Mesa, California, United States Geological Survey (USGS) 
7.5-minute topographic quadrangle map.  

The proposed Project is sited to minimize engineering constraints, site geology, electric 
transmission constraints, waste and fuel constraints, and environmental impacts, including 
stabilizing construction disturbance. Figure 1 provides an aerial photograph of the proposed 
Project showing the locations of the proposed plant site and other components including the 
generation tie line (gen tie), utility switchyard, and natural gas pipeline lateral in relationship to 
the surrounding area. The Project site is located immediately east of Sycamore Landfill Road. 
To the immediate south of the Project is SR 52. The Sycamore Landfill is located approximately 
0.5 miles north of the Project site. The City of Santee is located to the east of the Project. The 
proposed approximately 5-acre temporary construction laydown and parking area will be located 
on previously disturbed Sycamore Landfill property approximately one-half mile from the Quail 
Brush site.  

The proposed Project will connect to the San Diego Gas and Electric 230kV electric 
transmission system via the gen tie at a new utility switchyard, which is anticipated to be located 
approximately 1 mile northwest of the plant site.  
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1.3 OBJECTIVE 
This Report outlines the hydrologic conditions and the corresponding hydraulic 
recommendations associated with the development of approximately 11 acres within the 21.57 
acre parcel. The information and calculations presented in this Report generally follow the 
recommendations and guidelines of the County of San Diego, Department of Public Works 
(County) through use of the methodology outlined in the San Diego County Hydrology Manual 
(County of San Diego 2003a) and the San Diego County Drainage Design Manual (County of 
San Diego 2005), whose procedures and guidelines are on par with those set forth by the City 
of San Diego (City’s) Drainage Design Manual (City of San Diego 1984). 
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2.0 SITE DESCRIPTION AND SETTING 

2.1 GEOLOGIC SETTING 
Geology within the hillside areas of the Project consists of relatively flat-lying Tertiary-age 
sedimentary units of the Poway and La Jolla Groups (Kennedy, et al 2008) that unconformably 
overlie Cretaceous-age granitic basement rocks, which are located at depth. Based on the 
Preliminary Geotechnical Investigation by Petra Geotechnical, Inc. (Petra 2011), younger 
alluvial sediments (Qya) underlie the low-lying drainage areas of the plant site parcel and the 
gen tie. The remainder of the Project is underlain by the Stadium Conglomerate (Tst) and the 
Friars Formation (Tf). The Stadium Conglomerate is the oldest member of the Eocene-age 
Poway Group and is located within the upper slope and ridge areas. The Friars Formation (Tf), 
which is the youngest member of the La Jolla Group, and which underlies the Stadium 
Conglomerate, is located within the lower slopes of the Project.  

2.2 EXISTING FLOW PATTERNS 
The proposed Project site is located on the furthest southwestern side slope of a north-south-
trending ridgeline between Little Sycamore Canyon (to the west) and Quail Canyon and 
Sycamore Canyon (to the east). On the Quail Brush site, topography consists of southwest-
trending ridgelines and tributary drainages. Elevations range from approximately 555 feet above 
mean sea level (amsl) in the northeastern portion of the site to approximately 375 feet amsl in 
the southwestern portion of the site. The site is overgrown with thick, low to medium weeds, 
native grasses, brush, and occasional small trees (Petra 2011). The general stormwater flow 
pattern in the vicinity of the Project is from the higher elevations to the east of the site 
downslope to SR 52 – west of the site. The stormwater flow that would traverse the planned 
Quail Brush site footprint originates in the hills northeast of Santee, with sheet flow drainage 
collecting in two main gullies as it flows from the hills towards the west. 

Two culverts run under Sycamore Landfill Road and drain the stormwater from the Project land 
parcel. The northern culvert drains into an open area west of the landfill road where the 
stormwater merges with stormwater draining southwards along the road and continues to flow 
south under SR 52. The second, southerly culvert drains the southern portion of the Project site 
and runs under Sycamore Landfill Road and SR 52, discharging on the south side of SR 52. 
The stormwater eventually drains into the San Diego River within the Mission Trails Regional 
Park (MTRP). 

2.3 EXISTING WATERSHEDS 
In order to better determine the existing topography and delineate the watersheds from which 
stormwater may impact the plant site, recent Intermap Technologies digital terrain model (DTM) 
data, collected using airborne Interferometric Synthetic Aperture Radar, was evaluated. 

A preliminary assessment of the local watersheds that currently generate stormwater runoff 
through the undeveloped Project site identified three small watersheds totaling approximately 
48.3 acres. Only a small portion of the North watershed lies within the plant site parcel. The 
Central watershed encompasses the majority of the Project, including the power plant site, while 
the South watershed encompasses the area that will be used for the access road to the power 
plant. 
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The estimated existing aerial extent of these watersheds is shown in Table 2-1 and depicted on 
Figure 2. 

Table 2-1  Watershed Identification 

Watershed Identification Area (Acres) 
North Watershed 15.9 
Central Watershed 14.9 
South Watershed 17.5 
 
2.4 SOILS 
A Custom Soil Resource Report for the Project was generated from the U.S. Department of 
Agriculture (USDA) National Resources Conservation Service (NRCS) Web Soil Survey (USDA 
2011). Based on the soil survey map, soils within the Project include Diablo Clay (DaE), Diablo-
Olivenhain complex (DoE), Redding Cobbly Loam (RfF), and Stony Land (SvE). Vegetation 
within these soil types includes coastal sage scrub, mixed chaparral, and native and non-native 
grasses. The approximate extent of soil type within the Project site is provided in Table 2-2. 
Soils are further described below and a summary of soil properties is presented in Table 2-3. 

Table 2-2  Approximate Extent of Soil Type 

Map ID Soil Name Project Site Extent 
(Percent) 

DaE Diablo Clay 22 
DoE Diablo-Olivenhain Complex 0 
RfF Redding Cobbly Loam 78 
SvE Stony Land 0 
 
Table 2-3  Summary of Soil Properties in the Project Area  

Map 
ID 

Soil  
Name 

Slope 
(percent) 

Depth 
(inches) 

USDA  
Texture 

Erosion 
Factor 

K2 

Wind 
Erodibility 

Group 

Capacity of the 
most limiting 

layer to 
transmit water Drainage 

Land 
Capability 

Class 
DaE Diablo Clay 15-30 0-15 Clay 0.17 7 Moderately low 

to moderately 
high 

Well drained 4e 
15-32 Clay, silty clay 

loam 
0.32 

32-36 Weathered 
Bedrock 

NA 

DoE Diablo-
Olivenhain 
Complex 

9-30 0-10 Cobbly loam 0.20 6 Very low to 
moderately low 

Well drained 4e 
10-42 Very cobbly 

clay, very 
cobbly clay 
loam 

0.10 

42-60 Cobbly loam, 
cobbly clay 
loam 

0.20 

RfF Redding 
Cobbly 
Loam 

15-50 0-10 Cobbly loam 0.20 6 Very low to 
moderately low 

Well drained 7e 
10-20 Cobbly clay 

loam, cobbly 
clay 

0.20 

20-30 Weathered 
bedrock 

NA 

SvE Stony Land NA 0-60 Unweathered 
bedrock 

NA 8 NA NA 8 
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Diablo Clay, 15 to 30 percent slopes (DaE) 
Diablo Clay soils consist of dark-gray deep clays that are generally well-drained. These clays 
and silty clay loams are formed in material weathered from calcareous sandstone and shales. 
Some of the characteristics of these soils are listed below: 

• Soils are well drained 

• Typical profile includes: 

– 0 to 15 inches: Clay 

– 15 to 32 inches: Clay, silty clay loam 

– 32 to 36 inches: Weathered bedrock 

• The capacity of the most limiting layer to transmit water is moderately low to moderately 
high    

• Shrink swell potential is high 

Diablo-Olivenhain Complex, 9 to 30 percent slopes (DoE) 
Diablo-Olivenhain Complex soil series consists of 50 percent Diablo clay and 45 percent 
Olivenhain cobbly loam. Diablo clay soils are described above. The Olivenhain soils are formed 
in old gravelly and cobbly alluvium and hill slopes. Some of the characteristics of these soils are 
listed below: 

• Soils are well drained 

• Typical profile includes: 

– 0 to 10 inches: Cobbly loam 

– 10 to 42 inches: Very cobbly clay, very cobbly clay loam 

– 42 to 60 inches: Cobbly loam, cobbly clay loam 

• The capacity of the most limiting layer to transmit water is very low to moderately low 

• Shrink swell potential is low to moderate 

Redding Cobbly Loam, 15 to 50 Percent Slopes (RfF) 
The Redding series consists of moderately deep to duripan, moderately well-drained soils 
formed in gravelly alluvium derived from mixed sources. Some of the characteristics of these 
soils are listed below: 

• Well drained 

• Typical profile includes: 

– 0 to 10 inches: Cobbly loam 

– 10 to 20 inches: Cobbly clay loam, cobbly clay 

– 20 to 30 inches: Indurated   
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• The capacity of the most limiting layer to transmit water is very low to moderately low  

• Shrink swell potential is low (0 to 10 inches) to high (10 to 20 inches)  

Stony Land (SvE) 
The Stony Land soil series consists of stones, boulders, cobblestones, and some finer material. 
These occur at the base of cliffs or below steep rocky slopes. The parent material is mixed 
colluvium. As shown on Table 2-2, these soils make up a relatively small percentage of the total 
area occupied by the proposed Project gen tie line (about 3 percent or so). Soil characteristics 
are summarized below:  

• Drainage: Not applicable (NA) 

• Typical profile includes: 

– 0 to 60 inches: Unweathered bedrock  

• The capacity of the most limiting layer to transmit water: NA    

• Shrink swell potential: NA    
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3.0 HYDROLOGIC METHODOLOGY OVERVIEW 
The hydrologic analysis was performed to evaluate peak surface water runoff under the existing 
conditions in the vicinity of the Project site as identified by the San Diego County Hydrology 
Manual (County Hydrology Manual) (County of San Diego 2003a). The two primary methods 
used by the County for general hydrologic analysis and to determine design discharges are the 
Rational method (RM) and the NRCS hydrologic method. The Rational method is generally 
intended for use on small watersheds of less than 1 square mile by the County and less than 
0.5 square miles by the City, while the Synthetic Unit Hydrograph method (NRCS method) is 
intended for use on watersheds in excess of these limits.  

3.1 RATIONAL METHOD 
The RM is a mathematical formula used to determine the maximum runoff rate from a given 
rainfall event and can be applied using any chosen design storm frequency (i.e. 10-year, 25-
year, etc.). A developed procedure converts the 6-hour and 24-hour precipitation isopluvial map 
data to an intensity-duration curve that is used for the rainfall intensity in the RM equation. The 
procedure for the RM that is outlined by the County as the design basis is applicable to a rainfall 
event with a 6-hour storm duration that falls within 45 percent to 65 percent of the event’s 24-
hour storm duration. 

The RM formula estimates the peak runoff rate at a location as a function of the drainage area 
(A), runoff coefficient (C), and rainfall intensity (I) for a duration equal to the time of 
concentration (Tc). Tc is the time required for water to flow from the most remote point of the 
basin to the location of interest. The RM formula is written as follows: 

𝑄 = CIA 

Where: Q = peak discharge, in cubic feet per second (cfs); 

C = runoff coefficient, proportion of the rainfall that runs off the surface (unitless); 

I  = average rainfall intensity for a duration equal to the Tc for the area, in inches 
per hour; (in/hr) and 

A = drainage area contributing to the location, in acres (ac). 

(If the computed Tc is less than 5 minutes, the value of 5 minutes should be used for the 
computation.) 

The RM formula is based on the assumption that for constant rainfall intensity, the peak 
discharge rate at a location occurs when the rain that drops at the most distant point upstream 
arrives at the location of interest. 

3.2 PRECIPITATION DATA 
In 2004, the National Oceanic and Atmospheric Administration (NOAA) published updated 
precipitation-frequency estimates for arid regions of the southwestern United States, often cited 
as NOAA Atlas 14 (NOAA 2004). This information is available online, via the Precipitation 
Frequency Data Server at http://hdsc.nws.noaa.gov/hdsc/pfds/. Precipitation data was acquired 

http://hdsc.nws.noaa.gov/hdsc/pfds/
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from this NOAA Atlas 14 Point Precipitation website. The coordinates used to obtain 
precipitation data for the Project site are 32.8513 N 117.0276 W.  

The County Hydrology Manual includes isopluvial maps (Attachment 1) that cover the Project 
site. Rainfall data was compared to the NOAA data. The County data was chosen for the 
analysis and is summarized in Table 3-1. 

Table 3-1  Design Storm Event Data 

Return Period (years) P-6 hr (inches) P-24 hr (inches) 
85 percentile N/A 0.6 

2 1.2 1.8 
5 1.6 2.5 

10 1.8 2.9 
25 2.0 3.7 
50 2.4 4.2 

100 2.5 4.7 
Source: San Diego County 2003, Isopluvial Maps. 
 
3.3 RUNOFF COEFFICIENT 
The runoff coefficient in the RM formula (“C”) represents the runoff potential of a land use and 
soil type (i.e., the higher the C-value, the higher the runoff potential). The California Department 
of Transportation (Caltrans) Highway Design Manual (Caltrans 2010) includes a procedure to 
estimate the runoff coefficient for undeveloped lands (see Figure 819.2A in Attachment 1). The 
range for the runoff coefficient for the undeveloped area is shown in the Table 3-2.  

Table 3-2  Runoff Coefficient – Undeveloped Area 

Characteristic Category Low Value High Value 
Relief High 0.20 0.28 

Soil Infiltration High 0.08 0.12 
Vegetal Cover Normal 0.06 0.08 

Surface Storage Extreme 0.10 0.12 
Total  0.44 0.60 

Source: Caltrans Highway Design Manual, 2010. 
 
In order to conservatively estimate the overall runoff from the undeveloped basins (i.e., existing 
basins), a runoff coefficient of 0.60 was selected.  

Table 819.2B in the Caltrans manual shows typical runoff coefficient values for developed areas 
(Attachment 1). For the post development conditions, the main plant site area, the switchyard 
area, and the access road are conservatively estimated to be the higher end of Industrial – 
heavy use at 0.90, whereas the graded cut and fill areas are estimated on the lower end of 
Industrial – heavy use at 0.60. In order to consider the different undeveloped and developed 
land uses that may be present within a given study area, a weighted C-value is calculated by 
assigning an appropriate C-value for each different type of land use, which is then multiplied by 
that corresponding land use area. The sum of the products for all different land uses divided by 
the total study area (AT) is the weighted runoff coefficient (Cw) as given by the following 
equation:    
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𝐶𝑤 =
∑𝐶𝐴
𝐴𝑇

 

The selected runoff coefficients are consistent with the Project site’s NRCS hydrologic soil 
group identification of Group D. A hydrologic soil group map from County Hydrology Manual is 
included in Attachment 1. Hydrologic Group D soils have typically high runoff potential with slow 
infiltration rates when thoroughly wetted, slow rate of water transmission and consisting mainly 
of clay soils with a high swelling potential, soils with a permanent high water table, soils with a 
claypan or clay layer at or near the surface, and shallow soils over nearly impervious material.  

3.4 TIME OF CONCENTRATION 
Time of concentration, Tc, is the time required for runoff to flow from the most distant point in the 
drainage area to the location or interest for runoff calculation. Two components comprise Tc: 
initial time of concentration (Ti) and travel time (Tt). Ti is the time required in minutes (min) for 
overland flow at the upper most area of the drainage area and Tt (in minutes) is the time 
required for concentrated or channelized flow from the initial subarea to the location of interest. 
Tc in minutes at any point is given by: 

𝑇𝑐 = 𝑇𝑖 + 𝑇𝑡 

3.4.1 Initial Time of Concentration 
The initial time of concentration is approximated by an equation developed by the Federal 
Aviation Agency (FAA) for analyzing flow on runways and referenced in the County Hydrology 
Manual for slopes generally between 0 percent and 10 percent: 

𝑇𝑖 =
1.8(1.1− 𝐶)√𝐷

√𝑠3  

Where:  C = runoff coefficient, unitless; 

D = watercourse distance, in feet (ft); and 

s = overland slope, in percent. 

The overland flow distance occurring at the upstream watershed extent was estimated for all 
three main drainages at 30 feet since these natural drainages tend to steepen beyond a 10 
percent slope after that initial distance. The slope of the initial subarea for overland flow 
estimates varied from basin to basin. The results did not change for the major drainages for the 
initial time of concentration between existing and post development conditions. Estimated 
values for Ti are shown in Table 3-3. 

Table 3-3  Initial Time of Concentration Estimates 

Variables North Watershed Central Watershed South Watershed 
D (ft) 30 30 30 

S (percent) 5 10 10 
C 0.6 0.6 0.6 

Ti (min) 2.9 2.3 2.3 
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3.4.2 Travel Time 
The Tt is the time required for runoff to flow from the end of the overland flow portion to the 
location of interest in a watercourse (swale, channel, depression, etc.). The Tt is calculated by 
dividing the flow length by the flow velocity. Flow velocity changes with changes in slope or flow 
rate. For natural watersheds the Tt can be estimated as outlined by the County with the 
Kirpich’s formula: 

𝑇𝑡 = (
11.9𝐿3

∆𝐸
)0.385 

Where:  L = watercourse distance, in miles (mi) (maximum length of 0.76 mi); and 

ΔE = change in elevation along effective slope line, in ft. 

For urban or non-natural watersheds, the Tt is calculated based on the characteristics of the 
conduit. Pipe flow velocity is calculated based on an estimated peak flow value with the final 
value solved for iteratively. Similarly, open channel velocity and the resulting travel time is 
estimated using an assumed average flow for the total area contributing to the location of 
interest. Typically, the Manning’s equation is used to estimate the velocity. Values for Tt will 
vary depending on existing conditions and post development conditions. Results for travel time 
will be discussed in Section 4. 

3.5 WATER QUALITY TREATMENT FLOW RATE 
Calculating treatment volume of runoff for volume-based Best Management Practices (BMPs) or 
treatment of flow rate of runoff for flow-based BMPs is based on the 85th percentile storm event. 
The 85th percentile precipitation is the 24-hour rainfall event for which 85 percent of observed 
24-hour rainfall totals will be less than this amount. The precipitation value is derived from the 
San Diego County 85th percentile isopluvials draft map dated 8/7/2003 County of San Diego 
2003b) (included in Attachment 1) and discussed in Section 3.2. Peak runoff design flow rates 
for the 85th percentile flows for the existing and post development hydrology are discussed in 
Section 4. The flow rate is calculated using the RM formula with the intensity calculated for the 
85th percentile precipitation depths. 
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4.0 HYDROLOGY AND HYDROLOGIC MODEL PARAMETERS 
The hydrologic analysis for existing and post development conditions was performed following 
the RM procedures and methodologies described above. The results are summarized in this 
section and detailed calculations are presented in Attachment 2. 

4.1 EXISTING HYDROLOGY 
As described in Section 2.3, the watersheds in the vicinity of the Project site were delineated 
using the DTM data. Existing topography and hydrology calculations are presented in 
Attachment 2. Figure 2 shows the existing hydrology watershed delineations. The Tt was 
estimated using Kirpich’s formula and the effective slope for natural drainage areas. Travel 
times are shown in Table 4-1.  

Table 4-1  Existing Condition Travel Times– Tt & Tc 

Watershed Tt (min) Tc (min) 
North 4.7 7.6 
Central 4.7 7.0 
South 5.4 7.7 

 
Using the calculated Tc listed in Table 4-1 and the RM method, Table 4-2 shows the estimated 
peak flow rates (Qp) in cubic feet per second (cfs) and Table 4-3 shows the estimated peak 
volumes (Vp) in acre-feet (ac-ft) for the existing runoff from the site watersheds for the 2-year, 5-
year, 10-year, 25-year, 50-year, and 100-year storm events. The preliminary assessment also 
included estimation of runoff rates for the 85th percentile design storm event (Q85), which is 
required for designing BMPs as guided by the County Hydrology Manual. Additional information 
is provided in Attachment 2. 

Table 4-2  Existing Hydrology –Peak Runoff Flow Rates 

 Existing Peak Runoff Design Flow Rates (cfs) 

Watershed Area Q85 Qp-2 Qp-5 Qp-10 Qp-25 Qp-50 Qp-100 
North Watershed 11.5 22.9 30.6 34.4 38.2 45.9 47.8 
Central Watershed 11.3 22.7 30.2 34.0 37.8 45.3 47.2 
South Watershed 12.4 24.8 33.1 37.2 41.4 49.6 51.7 

 

Table 4-3  Existing Hydrology – Peak Runoff Volumes 

 Existing Peak Runoff Design Volumes (ac-ft) 
Watershed Area V85 Vp-2 Vp-5 Vp-10 Vp-25 Vp-50 Vp-100 
North Watershed 0.5 1.0 1.3 1.4 1.6 1.9 2.0 
Central Watershed 0.5 1.0 1.4 1.5 1.7 2.0 2.1 
South Watershed 0.5 1.1 1.4 1.6 1.8 2.1 2.2 
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4.2 POST DEVELOPMENT HYDROLOGY 
The evaluation of the post development hydrology is divided into the Project site area (external) 
hydrology and the main plant site area (internal) hydrology. The following sections describe the 
external and internal hydrology. 

4.2.1 Post Development Project Site Hydrology 
The proposed Quail Brush main plant site area, approximately 4.5 acres, will include a 
switchyard area, control room, engine hall, radiators, exhaust stacks and other various 
structures. The Project site has a proposed approximately 950 foot long access road from 
Sycamore Landfill Road to the main plant site area. The Project access road is the main 
entrance to the plant site area and will be a 24-foot wide, asphalt-paved road.  

Only minor changes will be made to the overall drainage patterns of the three watersheds as a 
result of Project development. Figure 3 shows the proposed Project in relation to the three local 
watersheds, and indicates that the North watershed is not affected by the power plant site. The 
Central watershed encompasses the majority of the Project, including the power plant site, while 
the South watershed encompasses the area that will be used for the access road to the power 
plant. 

Due to the physical constraints of the property, retaining walls are anticipated to be included on 
the western slopes to reduce the horizontal footprint of the plant site and allow room for 
drainage controls on the western side of the plant site, adjacent to the Sycamore Landfill Road. 
The final design will identify the optimal spacing and details of the retaining walls, but the 
preliminary design uses a series of 10-foot high walls to step the surface grade down from the 
power plant finished elevation to the existing grade. 

The existing stormwater drainage gully entering the plant site from the east was significantly 
changed due to the proposed plant site and required grading. It will be directed along the 
northern side of the plant site, as shown in Figure 3. It will pass through a culvert under the 
interior road into the switchyard. A concrete, trapezoidal channel will be used to convey the 
stormwater near the northwestern corner of the plant site to the existing drainage channel (i.e., 
from the 465-foot amsl elevation to an approximately 395-foot amsl existing elevation) along 
Sycamore Landfill Road. Due to the slope, this trapezoidal channel will use energy dissipation 
structures to control and reduce the velocity of the water in the channel. The toe of the drainage 
channel slopes may also be armored with riprap to provide for slope and flood protection during 
a 100-year storm event. Additional discussion on the hydraulics for the drainage channels is 
included in Section 5. 

The shape of the South watershed will be changed by the location of the plant and access road, 
but the stormwater drainage will remain approximately the same as shown in Figure 3. The 
drainage from the southeastern corner of the main plant site area will be toward the west, with 
the eastern portion draining toward the access road, continuing to the south along the eastern 
side of the access road. Drainage channels will be located on both sides of the access road to 
convey stormwater along the road. The drainage channels will direct the stormwater southwards 
at the bend in the road, maintaining the flow into the South watershed drainage area. The 
drainage from the west side of the access road will be diverted through a culvert under the 
access road, as shown in Figure 4. 
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The stormwater drainage system will include drainage channels at the toe of cut/fill slopes to 
route clean stormwater around the main plant site area and discharged into the natural drainage 
areas.  

The proposed construction of the main plant site area incorporates additions of impervious area 
to the Project site. Details for the delineations and calculations are available in Attachment 2. 
Using the calculated Tc listed in Table 4-4 and the RM method, Table 4-5 shows the estimated 
post development peak flow rates and Table 4-6 shows the estimated post development peak 
volumes for the existing runoff from the site watersheds for the 2-year, 5-year, 10-year, 25-year, 
50-year, and 100-year storm events. 

Table 4-4  Post Development Travel Times – Tt & Tc 

Watershed Tt (min) Tc (min) 
North 4.7 7.6 
Central 4.8 7.1 
South 5.4 7.7 
 
Table 4-5  Post Development Hydrology – Peak Runoff Flow Rates 

 Post Development Peak Runoff Design Flow Rates (cfs) 
Watershed Area Q85 Qp-2 Qp-5 Qp-10 Qp-25 Qp-50 Qp-100 
North Watershed 11.4 22.9 30.5 34.3 38.2 45.8 47.7 
Central Watershed 12.7 25.4 33.9 38.1 42.4 50.8 52.9 
South Watershed 12.9 25.8 34.4 38.8 43.1 51.7 53.8 

 

Table 4-6  Post Development Hydrology – Peak Runoff Volumes 

 Post Development Peak Runoff Design Volumes (ac-ft) 
Watershed Area V85 Vp-2 Vp-5 Vp-10 Vp-25 Vp-50 Vp-100 
North Watershed 0.5 1.0 1.3 1.4 1.6 1.9 2.0 
Central Watershed 0.4 1.0 1.4 1.5 1.7 2.0 2.1 
South Watershed 0.5 1.1 1.5 1.6 1.8 2.2 2.3 

 

4.2.2 Water Quality Control 
To adequately control water quality on-site, a combination of site design, source control and 
treatment control best management practices (BMPs) will be utilized based on the City of San 
Diego Storm Water Standards (City of San Diego 2011). The site layout and grading is designed 
to conform to Low-Impact Design (LID) requirements. The LID strategies utilized for the 
proposed project include: 

• Optimize site layout 

– The main plant site footprint is optimized to a minimal area through placement and 
spacing of equipment;  

– Existing topography utilized as much as practical to reduce necessary grading where 
practical; 
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– Minimize disturbance of existing vegetation and soils. 

• Minimize Impervious Footprint 

– Impervious roof area within proposed plant site minimized; 

– Impervious areas within proposed plant site, switchyard, access road and other 
developed area footprints minimized; 

– Runoff within plant site to be collected within an underground drainage system and 
discharged as necessary to clean natural drainage system; 

Permanent and source control BMPs will be utilized where necessary to minimize runoff, 
pollution and erosion. If necessary stormwater treatment BMPs will be incorporated into the 
drainage design to remove anticipated pollutants of concern from off-site discharges.  

4.2.3 Main Plant Site Area Hydrology 
The finished surface for the power plant must be generally level for proper site drainage and 
operation of the equipment. For proper drainage, minor and localized grading (approximately 
0.5 percent slopes) will be necessary to direct water into the proposed underground storm drain 
system within the plant area that will eventually discharge to the perimeter surface system. 
Similarly, concrete pads for the components of the power plant that will require secondary 
containment also will be sloped slightly to a sump area for collection of collected liquids.  

In general, the Project site will be graded such that clean stormwater does not flow onto the 
main plant site, but drains past or away from the main plant site area. The open space within the 
main plant site will not be exposed to any chemicals or oil and it is anticipated that any 
stormwater from this area will be clean. The stormwater drainage system for the main plant site 
will be developed in detail once the detailed design of the plant is available. 
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5.0 HYDRAULIC METHODOLOGY 
The hydraulic analysis entailed utilizing Manning’s open-channel flow equation, together with 
the corresponding basin’s 100-year peak flow rates from the hydrologic analysis, in order to 
appropriately size a representative stormwater channel. This channel size was applied to the 
length of the drainage channel for the representative flow rate.  

Furthermore, different anticipated linings, geometries and slopes of the drainage channel were 
examined during the preliminary design process. Channels along the cut slopes were 
recommended in the Preliminary Geotechnical Report (Petra 2011) to be spaced at every 30 
vertical feet of slope. V-notch channels were selected, with a down gradient side slope of 4:1 
(horizontal [H] to vertical [V]) and an up gradient side slope of 1H:1V. In addition, a similar 
cross-section was assumed for channels at the toe of the majority of the cut slopes. Channels 
downstream of the v-notch channel confluences were assumed to be trapezoidal in cross-
section to more efficiently and effectively handle the combined flow rates. The trapezoidal 
section was chosen to have side slopes of 2H:1V with a minimum design depth of 2 feet, and 
the bottom width was appropriately chosen for the corresponding flow rate. Steady state flow 
conditions were assumed for the channels and the normal depth was calculated using the 
Manning’s Equation. 

Manning’s formula for open-channel flow is as follows: 

n
SRAQ

2
1

3
2

486.1 ⋅⋅
=

 

Where: Q = the channel flow rate, in cubic feet per second (cfs); 

A = the cross sectional area of flow, in square feet (ft2); 

R = the hydraulic radius of flow, in feet; 

S = the longitudinal slope of the channel flow path, ft/ft; and 

n = Manning’s roughness coefficient for the channel (unitless). 

The Manning’s n values assumed for the different channels are representative of the following 
typical channel linings: 

Lining Manning’s n 

Corrugated Metal Pipe 0.024 

Rough Channel with Grass 0.030 

Rough rocks or riprap 0.040 

 
In general, corrugated metal pipe was the roughness assumed for the culverts, rough channel 
with grass was assumed for the roughness of the v-notch channels and rough rocks or riprap 
was assumed for the larger trapezoidal channels. Once the normal depth in the channel is 
estimated, the velocity in the channel is calculated by dividing the channel flow rate with the 
cross-sectional flow area for the given channel dimensions. 
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𝑉 = 𝑄/𝐴 

Where: V = channel velocity, in feet per second (ft/s); 

Q = channel flow rate, cfs; and 

A = cross-sectional flow area, square feet 

Flow capacity, erosion resistance, and constructability were balanced to set the cross-section, 
profile and erosion protection for the post development stormwater control channels along the 
toe of slopes, mid-slope channels and the access road. All v-notch and trapezoidal channels 
were designed to have a minimum of 0.5 foot or 1 foot, respectively, of freeboard (FB) for the 
estimated 100-year flow rate normal depth per the San Diego County Drainage Design Manual 
(County of San Diego 2005). Culverts were sized to have minimum flow velocity of 4 feet per 
second (ft/sec) at a flow depth of one-fourth the culvert depth (County of San Diego 2005). Post 
development channels and stormwater control structures are conceptually shown on Figure 4. 

A summary of the various channel and culvert dimensions, flow rates, velocities, normal depths 
and design depths are shown in Table 5-1 through Table 5-4. Details for the calculations are 
provided in Attachment 2. Conceptually, energy dissipation structures are proposed at the 
confluence of channels, culvert inlets and outlets, and out channel bends. Standard drawings for 
these structures are provided in Attachment 3. 

5.1 CENTRAL WATERSHED CHANNELS 
The existing stormwater drainage gully in the Central watershed will be altered due to the 
proposed Project development. The gully will be diverted into a drainage channel and routed 
along the northern boundary of the main plant site area, and around the northwest area of the 
plant site to discharge into the existing central watershed’s outlet. The channel will include a 
culvert which will be placed under the access road between the plant site and switchyard. The 
channel will be sized to handle the flow rate and velocities of the upstream runoff, the plant 
site’s eastern cut slopes, the switchyard’s cut slopes, and the anticipated drainage from 
retaining wall structures at the plant site’s northwest area. The channel is designed for the 100-
year storm event with a 5 foot bottom width, a design depth of 2 feet, and 2:1 side slopes.  

A similar channel that is designed around the southwest area of the plant site will be sized to 
handle the flow rate and velocities of the upstream runoff, the main plant site’s anticipated 
internal drainage, and the anticipated drainage from retaining wall structures at the plant site’s 
southwest area. Channels from both sides of the plant site converge before traveling under the 
landfill road. This channel, C01-C16, is a trapezoidal channel with a 10 foot bottom width, a 
design depth of 2 feet, and 2:1 side slopes (Table 5-1). V-notch channels from around the 
switchyard and the grading slopes will have side slopes of 4H:1V and 1H:1V and design depths 
of 1.0 feet to 1.25 feet. Table 5-2 summarizes the v-notch channels. 
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Table 5-1  Post Development Central Watershed – Trapezoidal Channels 

 Central Watershed Trapezoidal Drainage Channels 
Parameters C01-C03 C01-C05 C01-C08 C01-C10 C12-C13 C12-C15 C01-C16 

Manning's n 0.030 0.030 0.040 0.040 0.040 0.040 0.040 
Channel Slope, S (percent) 0.5 1.0 15.0 20.0 20.0 15.0 10.0 
Side Slopes, H:1 (ft) 2 2 2 2 2 2 2 
Bottom Width (ft) 5 5 5 5 5 5 10 
Qp-100 (cfs) 18.2 24.4 27.4 29.6 24.4 26.0 52.9 
Flow Depth (ft) 0.95 0.92 0.54 0.52 0.46 0.52 0.61 
Velocity (ft/s) 2.78 3.87 8.35 9.44 8.86 8.21 7.75 
Required Depth, 1.0' FB (ft) 1.95 1.92 1.54 1.52 1.46 1.52 1.61 
Design Depth (ft) 2.00 2.00 2.00 2.00 2.00 2.00 2.00 
Design Top Width (ft) 13.00 13.00 13.00 13.00 13.00 13.00 18.00 

 
Table 5-2  Post Development Central Watershed – V-Notch Channels 

 Central Watershed V-Notch Drainage Channels 

Parameters C02 C03 C05 C06 
Manning's n 0.030 0.040 0.030 0.030 0.030 
Channel Slope, S (percent) 2.0 50.0 2.0 5.0 3.0 
Left Side Slope, H:1 (ft) 4 4 4 4 4 
Right Side Slope, H:1 (ft) 1 1 1 1 1 
Qp-100 (cfs) 2.9 2.9 2.1 0.9 1.1 
Flow Depth (ft) 0.62 0.38 0.55 0.34 0.40 
Velocity (ft/s) 3.00 8.09 2.77 3.16 2.74 
Design Depth (ft) 1.25 1.25 1.25 1.00 1.00 
Design Top Width (ft) 6.25 5.00 6.25 5.00 5.00 

 
5.2 SOUTH WATERSHED CHANNELS 
The existing South Watershed Channel collects stormwater from the area to the south of the 
proposed plant site. There are no proposed modifications to the existing channel. The existing 
culvert that discharges the channel flow under the Sycamore Landfill Road will be evaluated 
during the design process for the minor increase in flows from the proposed site grading. 

Channels are proposed to route stormwater flows along each side of the access road to collect 
surface flow draining from the proposed cut slopes. The western and eastern channels for the 
access road’s upper portion will route flows into the existing South Watershed Channel. The 
northern toe of slope and mid-slope channels for the access road’s lower portion parallels the 
access road to its terminus at the landfill road and will require a culvert to route the confluence 
of upstream runoff and channel flows to the South Watershed Channel culvert discharge. Table 
5-3 summarizes the mid-slope and access road v-notch channels and Table 5-4 summarizes 
the two trapezoidal channels, which will respectively transport flow from the culvert under the 
access road’s approximate mid-point to the south drainage channel and transport flow near the 
terminus of the access road with the landfill road. 
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Table 5-3  Post Development South Watershed – V-Notch Channels 

 South Watershed V-Notch Drainage Channels 
Parameters S02 S03 S04 S05 S06 S07 
Manning's n 0.030 0.040 0.030 0.030 0.030 0.030 0.040 0.030 
Channel Slope, S (percent) 2.0 25.0 2.0 9.0 9.0 2.0 25.0 9.0 
Left Side Slope, H:1 (ft) 4 4 4 4 4 4 4 4 
Right Side Slope, H:1 (ft) 1 1 1 1.5 1.5 1 1 1.5 
Qp-100 (cfs) 1.5 1.5 1.8 4.7 2.0 3.6 3.6 4.9 
Flow Depth (ft) 0.49 0.34 0.52 0.54 0.39 0.67 0.47 0.55 
Velocity (ft/s) 2.55 5.29 2.67 5.90 4.76 3.17 6.59 5.96 
Required Depth, 0.5' FB (ft) 0.99 0.84 1.02 1.04 0.89 1.17 0.97 1.05 
Design Depth (ft) 1.00 1.00 1.25 1.25 1.00 1.25 1.00 1.25 
 
Table 5-4  Post Development South Watershed – Trapezoidal Channels 

 South Watershed Trapezoidal Drainage Channels 
Parameters S02-S05 S06-S08 
Manning's n 0.040 0.040 
Channel Slope, S (percent) 33.0 15.0 
Side Slopes, H:1 (ft) 2 2 
Bottom Width (ft) 2 2 
Qp-100 (cfs) 8.1 11.2 
Flow Depth (ft) 0.34 0.51 
Velocity (ft/s) 8.73 7.28 
Required Depth, 1.0' FB (ft) 1.34 1.51 
Design Depth (ft) 1.50 2.00 
Design Top Width (ft) 8.00 10.00 

 
5.3 CULVERTS 
Culverts are proposed for drainage under the internal access road to the switchyard and for 
drainage under the main paved access road entrance and approximately half the distance to the 
main plant site area. Culvert lengths were estimated for the post development conditions for the 
nearest 10 foot length that would provide sufficient clearance from the nearest fill as shown on 
Figure 4. The approximate dimensions, velocities, capacities and safety factors for these 
culverts are shown in Table 5-5. 

Table 5-5  Post Development Culvert Summary 

 Central & South Watershed Culverts 
Parameters C01-C05 S05 S06-S08 
Manning's n 0.024 0.024 0.024 
Channel Slope, S (percent) 1.0 9.0 15.0 
Design Diameter (ft) 3 1 2 
Qp-100 (cfs) 24.4 2.0 11.2 
Flow Depth (ft) 1.59 0.41 0.66 
Velocity (ft/s) 5.49 6.69 12.36 
Capacity (cfs) 36.1 5.8 47.5 
Factor of Safety 1.5 3.0 4.2 
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6.0 MAINTENANCE, EROSION, AND TREATMENT BMPs 
The Project will include appropriate construction and permanent BMPs. Construction BMPs will 
be utilized throughout the scheduled timeframe of the construction project to the maximum 
extent practicable. Erosion and sediment control will be implemented during construction by silt 
fences and fiber rolls accompanied with cross barriers (check dams) made from sand bags 
which will border all sides of the project site. Silt fences will also be implemented around any 
stockpiling of soil during grading and excavation. Permanent erosion and sediment controls will 
also be implemented by utilizing drainage channels, soil berms, landscaping, crushed rock 
surfaces, and ditches. Riprap will be utilized at all inlet and outlet structures for erosion control. 
Finished drainage channels will be protected with grass lining, erosion control fabric or riprap 
that will be determined during final design. These BMP measures were taken to route 
stormwater runoff around the proposed development and to minimize surrounding site impacts. 
Typical construction site BMPs from the Caltrans Construction Site Best Management Practices 
(BMPs) Manual. (Caltrans 2003) is included in Attachment 4.  

The Project will have routine equipment maintenance required to maintain a sufficient operating 
facility. If any problems arise, such as standing water in the power plant area, the facility 
operating team representative will make a field check and then determine the best course of 
action to correct the problem. The site non-structural and structural BMPs will be routinely 
inspected, cleaned, and maintained on an annual basis according to San Diego County, the 
Stormwater Management Plan, and the San Diego Regional Water Quality Control Board.  
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7.0 CONCLUSIONS  
Runoff that will traverse the proposed plant site originates on the hillside east of the site, with 
sheet flow drainage collecting in the three primary gullies. The existing ground elevations 
generally decrease from the east to west. 

On-site run-on to the proposed main plant site follows natural grade draining in the western 
direction. Stormwater flow is a mixture of sheet flow and gully flow. Grading for the main plant 
site and access road will affect the gully in the central watershed. Runoff for the central 
watershed gully will be routed along the north extent of the main plant footprint and continue 
down gradient to discharge through the existing culvert under the Sycamore Landfill Road. 
Grading will also affect the runoff from the south watershed by slightly increasing the drainage 
area reporting to the existing gully. 

A preliminary hydrology assessment was performed to evaluate the hydrologic conditions in the 
vicinity of the proposed main plant site and to provide a preliminary design basis for on-site 
drainage. The evaluation was based on the guidance provided in the County Hydrology Manual. 
In this preliminary hydrologic evaluation, the Rational Method (RM) methodology was used to 
estimate peak flow discharges.. 

Peak discharges post-construction for the 100-year storm through the three watersheds that 
impact the plant site were identified as: 

• North 47.7 cfs 

• Central 52.9 cfs 

• South 53.8 cfs 

The central watershed is the most affected watershed for the proposed plant site and grading. 
The 100-year peak flow increases approximately 12 percent from 47.2 cfs to 52.9 cfs. The 
increase in runoff rate primarily is a function of the increased runoff potential from the proposed 
main plant site and switchyard footprints. The minor increases in stormwater discharges for the 
central and south watersheds will be mitigated by implementing stormwater management BMPs 
such that the resultant drainage from the Project will be relatively unaffected by the proposed 
improvements. The proposed site improvements are not anticipated to change the existing 
upstream off-site drainage patterns. 

Based on the preliminary hydrology evaluation, the detailed Quail Brush design efforts may 
include the following to minimize issues with the structures within the plant area: 

• Design and incorporate BMPs such as silt fence, detention basins, lining protection and 
other mitigative measures to prevent excessive erosion along the drainage channels. 

• Design and incorporate LID to minimize grading, disturbance, and impervious surfaces to 
manage runoff potential from the Project. 

• Identify key buildings and structures that must be protected from stormwater damage and 
protect them using a combination of diversion berms, drainage channels, energy 
dissipation structures, elevated foundations or similar means. 
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• Design containment structures for equipment and storage tanks that contain oil or 
chemicals that might cause environmental damage if accidentally released, and provide 
sufficient capacity for stormwater containment. 

• Develop the onsite drainage design to collect stormwater within the main plant site areas 
and divert the water away from the buildings and equipment, with clean stormwater 
discharged to the drainage channels for the Project site area. 
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FIGURE 2
EXISTING

HYDROLOGY



FIGURE 3
POST DEVELOPMENT

HYDROLOGY



FIGURE 4
POST DEVELOPMENT

HYDRAULICS

CHANNEL NOTES:

1. V-NOTCH CHANNEL - ROUGH GRASS LINING; 4H:1V & 1H:1V SIDES; 1-FT DEEP

2. V-NOTCH CHANNEL - ROUGH GRASS LINING; 4H:1V & 1H:1V SIDES; 1.25-FT DEEP

3. V-NOTCH CHANNEL - ROUGH GRASS LINING; 4H:1V & 1.5:1V SIDES; 1.25-FT DEEP

4. TRAPEZOIDAL. CHANNEL - RIPRAP LINING; 2H:1V SIDES; 2-FT BOTTOM; 2-FT DEEP

5. TRAPEZOIDAL. CHANNEL - RIPRAP LINING; 2H:1V SIDES; 5-FT BOTTOM; 2-FT DEEP

6. TRAPEZOIDAL. CHANNEL - RIPRAP LINING; 2H:1V SIDES; 10-FT BOTTOM; 2-FT DEEP
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Preliminary Hydrologic and Hydraulic Evaluation 

  Quail Brush Generation Project 
Application for Certification 

ATTACHMENT 1 

SUPPORT DOCUMENTS FOR HYDROLOGIC AND  
HYDRAULIC CALCULATIONS 
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Figure 819.2A 

 

Runoff Coefficients for Undeveloped Areas 
Watershed Types 

 Extreme High Normal Low 

Relief .28 -.35 

Steep, rugged terrain 
with average slopes 
above 30% 

.20 -.28 

Hilly, with average 
slopes of 10 to 30% 

.14 -.20 

Rolling, with average 
slopes of 5 to 10% 

.08 -.14 

Relatively flat land, 
with average slopes 
of 0 to 5% 

Soil 
Infiltration 

.12 -.16 

No effective soil 
cover, either rock or 
thin soil mantle of 
negligible infiltration 
capacity 

.08 -.12 

Slow to take up 
water, clay or shallow 
loam soils of low 
infiltration capacity, 
imperfectly or poorly 
drained 

.06 -.08 

Normal; well drained 
light or medium 
textured soils, sandy 
loams, silt and silt 
loams 

.04 -.06 

High; deep sand or 
other soil that takes 
up water readily, very 
light well drained 
soils 

Vegetal  
Cover 

.12 -.16 

No effective plant 
cover, bare or very 
sparse cover 

.08 -.12 

Poor to fair; clean 
cultivation crops, or 
poor  natural cover, 
less than 20% of 
drainage area over 
good cover 

.06 -.08 

Fair to good; about 
50% of area in good 
grassland or 
woodland, not more 
than 50% of area in 
cultivated crops 

.04 -.06 

Good to excellent; 
about 90% of 
drainage area in good 
grassland, woodland 
or equivalent cover 

Surface  
Storage 

.10 -.12 

Negligible surface 
depression few and 
shallow; 
drainageways steep 
and small, no 
marshes 

.08 -.10 

Low; well defined 
system of small 
drainageways; no 
ponds or marshes 

.06 -.08 

Normal; considerable 
surface depression 
storage; lakes and 
pond marshes 

.04 -.06 

High; surface storage, 
high; drainage system 
not sharply defined; 
large flood plain 
storage or large 
number of ponds or 
marshes 

Given 
 
 
 
 
 

Find 

An undeveloped watershed consisting of; 
1) rolling terrain with average slopes of 5%,  
2) clay type soils,  
3) good grassland area, and  
4) normal surface depressions. 
 

The runoff coefficient, C, for the above watershed. 

Solution: 
Relief   0.14 
Soil Infiltration  0.08 
Vegetal Cover  0.04 
Surface Storage 0.06 

        C= 0.32 
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Table 819.2B 
 

Runoff Coefficients for 
Developed Areas 

Type of Drainage Area Runoff 
Coefficient 

Business:  

Downtown areas  0.70 - 0.95 
Neighborhood areas 0.50 - 0.70 

Residential:  
Single-family areas 0.30 - 0.50 
Multi-units, detached 0.40 - 0.60 
Multi-units, attached 0.60 - 0.75 

Suburban 0.25 - 0.40 
Apartment dwelling areas 0.50 - 0.70 
Industrial:  

Light areas 0.50 - 0.80 
Heavy areas 0.60 - 0.90 

Parks, cemeteries: 0.10 - 0.25 
Playgrounds: 0.20 - 0.40 
Railroad yard areas: 0.20 - 0.40 
Unimproved areas: 0.10 - 0.30 
Lawns:  

Sandy soil, flat, 2% 0.05 - 0.10 
Sandy soil, average, 2-7%  0.10 - 0.15 
Sandy soil, steep, 7%  0.15 - 0.20 
Heavy soil, flat, 2%  0.13 - 0.17 
Heavy soil, average, 2-7%  0.18 - 0.25 
Heavy soil, steep, 7%  0.25 - 0.35 

Streets:  
Asphaltic 0.70 - 0.95 
Concrete  0.80 - 0.95 
Brick 0.70 - 0.85 
Drives and walks 0.75 - 0.85 

Roofs: 0.75 - 0.95 
 

Frequency of Floods in California" published 
in June, 1977 by the U.S. Department of the 
Interior, Geological Survey. 

The Regional Flood-Frequency equations are 
applicable only to sites within the flood-
frequency regions for which they were derived 
and on streams with virtually natural flows.  
For example, the equations are not generally 
applicable to small basins on the floor of the 
Sacramento and San Joaquin Valleys as the 
annual peak data which are the basis for the 
regression analysis were obtained principally in 
the adjacent mountain and foothill areas.  
Likewise, the equations are not directly 
applicable to streams in urban areas affected 
substantially by urban development.  In urban 
areas the equations may be used to estimate 
peak discharge values under natural conditions 
and then by use of the techniques described in 
the publication or HDS No. 2, adjust the 
discharge values to compensate for 
urbanization.  Further limitations on the use of 
USGS Regional Flood-Frequency equations 
are: 

 
Region Drainage 

Area (A)
mi2 

Mean 
Annual 

Precip (P) 
in 

Altitude 
Index (H) 

1000 ft 

 (1)North Coast 0.2-3000 19-104 0.2-5.7 

Northeast 0.2-25 all all 

Sierra 0.2-9000 7-85 0.1-9.7 

Central Coast 0.2-4000 8-52 0.1-2.4 

South Coast 0.2-600 7-40 all 
(2)South 
Lahontan-
Colorado 
Desert 

0.2-90 all all 

Notes: 
(1) In the North Coast region use a minimum value of 1 

for altitude index (H) 
(2) Use upper limit of 25 square miles 
 

A method for directly estimating design 
discharges for some gaged and ungaged 
streams is also provided in HDS No. 2.  The 
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CLIENT: Cogentrix MADE BY: GPH/CEB DATE:

JOB TITLE: Quail Brush Generation Project CHECKED: JAD/SO JOB # :

SUBJECT: Prelim. Watershed Hydrology Analysis - Rational Method APPROVED: WLS SHEET:

Quail Brush Site - Summary of Preliminary Watershed Hydrology Analysis:

Watershed Area Q85 Qp-2 Qp-5 Qp-10 Qp-25 Qp-50 Qp-100

North Watershed 11.5 22.9 30.6 34.4 38.2 45.9 47.8
Central Watershed 11.3 22.7 30.2 34.0 37.8 45.3 47.2

South Watershed 12.4 24.8 33.1 37.2 41.4 49.6 51.7

Watershed Area V85 Vp-2 Vp-5 Vp-10 Vp-25 Vp-50 Vp-100

North Watershed 0.5 1.0 1.3 1.4 1.6 1.9 2.0
Central Watershed 0.4 0.9 1.2 1.3 1.5 1.8 1.9

South Watershed 0.5 1.0 1.4 1.6 1.7 2.1 2.2

Watershed Area Q85 Qp-2 Qp-5 Qp-10 Qp-25 Qp-50 Qp-100

North Watershed 11.4 22.9 30.5 34.3 38.2 45.8 47.7
Central Watershed 12.7 25.4 33.9 38.1 42.4 50.8 52.9

South Watershed 12.9 25.8 34.4 38.8 43.1 51.7 53.8

Watershed Area V85 Vp-2 Vp-5 Vp-10 Vp-25 Vp-50 Vp-100

North Watershed 0.5 1.0 1.3 1.4 1.6 1.9 2.0
Central Watershed 0.4 1.0 1.4 1.5 1.7 2.0 2.1

South Watershed 0.5 1.1 1.5 1.6 1.8 2.2 2.3

Post-Development Peak Runoff Design Flow Rates (cfs )

Post-Development Peak Runoff Design Volumes (ac-ft)

Summary
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CLIENT: Cogentrix MADE BY: GPH/CEB DATE:

JOB TITLE: Quail Brush Generation Project CHECKED: JAD/SO JOB # :

SUBJECT: Prelim. Watershed Hydrology Analysis - Rational Method APPROVED: WLS SHEET:

Quail Brush Site (North Watershed) - Preliminary Pre-Development Watershed Hydrology Analysis:

The watershed characteristics were estimated utilizing GIS, AutoCAD and Civil3D.
The runoff coefficient was conservatively estimated for undeveloped areas utilizing the CALTRANS Highway Design Manual.
The time of concentration was estimated utilizing FAA's Formula & Kirpich's Formula, appropriate for small mountainous basins.
The rainfall intensity was conservatively estimated by procedures outlined in San Diego County/City's Hydrology Manual.
The peak runoff flow rates were computed with the Rational Method per San Diego County/City's Hydrology Manual.

Rainfall Intensity formula: I = 7.44 * P6-hr * Tc
-0.645 San Diego County/City Hydrology Manual:

FAA's formula: Ti = 1.8 * (1.1 - C) * D
0.5

 * S
-0.333 Quail Brush Site Rainfall Isopluvials

Kirpich's formula: Tt = 60 * (11.9 L
3
 / H)

0.385 
Return P6-hr P24-hr P6/P24

Where: (years) (inches) (inches) (%)
P6-hr = 6-hour precipitation event for a given design storm, inches 2 1.2 1.8 66.7

Tc = Ti + Tt (time of concentration), minutes 5 1.6 2.5 64.0
Ti = Initial overland flow time, minutes 10 1.8 2.9 62.1
C = Runoff coefficient, unitless 25 2.0 3.7 54.1
D = Initial watercourse distance, feet 50 2.4 4.2 57.1
Si = Initial surface slope, % 100 2.5 4.7 53.2
Tt = Travel time, minutes
L = Watercourse length, miles

Se = Effective watercourse slope, %
H = Change in elevation along effective slope line, feet

Rational Method: Qp = C I A Vp = C P6-hr A

Where:
Qp = Peak runoff flow rate, cfs
Vp = Peak runoff volume, ac-ft P85 (inches)
C = Runoff coefficient, unitless I (in/hr)
I = Rainfall intensity (for duration equal to Tc), in/hr Q85 (ac-in/hr)

A = Drainage area, acres Q85 (cfs)
V85 (ac-ft)

Pre-Development Watershed Characteristics:
A = 15.9 acres Note:
L = 0.3 miles The 85th percentile is a 24-hour rainfall total.

Se = 13.7 % It represents a value such that 85% of the

H = 206.4 feet observed 24-hour rainfall totals will be less
Si = 5.0 % than that value.

D = 30.0 feet
C = 0.60

Return (years) 2 5 10 25 50 100
Pre-Development P6-hr (inches) 1.2 1.6 1.8 2 2.4 2.5
Watershed Calculations: I (in/hr) 2.4 3.2 3.6 4.0 4.8 5.0

Ti = 2.9 minutes Qp (ac-in/hr) 23.1 30.8 34.7 38.5 46.2 48.2
Tt = 4.7 minutes Qp (cfs) 22.9 30.6 34.4 38.2 45.9 47.8
Tc = 7.6 minutes Vp (ac-ft) 1.0 1.3 1.4 1.6 1.9 2.0

11.5
0.5

Design Storm Events
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CLIENT: Cogentrix MADE BY: GPH/CEB DATE:

JOB TITLE: Quail Brush Generation Project CHECKED: JAD/SO JOB # :

SUBJECT: Prelim. Watershed Hydrology Analysis - Rational Method APPROVED: WLS SHEET:

Quail Brush Site (Central Watershed) - Preliminary Pre-Development Watershed Hydrology Analysis:

The watershed characteristics were estimated utilizing GIS, AutoCAD and Civil3D.
The runoff coefficient was conservatively estimated for undeveloped areas utilizing the CALTRANS Highway Design Manual.
The time of concentration was estimated utilizing FAA's Formula & Kirpich's Formula, appropriate for small mountainous basins.
The rainfall intensity was conservatively estimated by procedures outlined in San Diego County/City's Hydrology Manual.
The peak runoff flow rates were computed with the Rational Method per San Diego County/City's Hydrology Manual.

Rainfall Intensity formula: I = 7.44 * P6-hr * Tc
-0.645 San Diego County/City Hydrology Manual:

FAA's formula: Ti = 1.8 * (1.1 - C) * D
0.5

 * S
-0.333 Quail Brush Site Rainfall Isopluvials

Kirpich's formula: Tt = 60 * (11.9 L
3
 / H)

0.385 
Return P6-hr P24-hr P6/P24

Where: (years) (inches) (inches) (%)
P6-hr = 6-hour precipitation event for a given design storm, inches 2 1.2 1.8 66.7

Tc = Ti + Tt (time of concentration), minutes 5 1.6 2.5 64.0
Ti = Initial overland flow time, minutes 10 1.8 2.9 62.1
C = Runoff coefficient, unitless 25 2.0 3.7 54.1
D = Initial watercourse distance, feet 50 2.4 4.2 57.1
Si = Initial surface slope, % 100 2.5 4.7 53.2
Tt = Travel time, minutes
L = Watercourse length, miles

Se = Effective watercourse slope, %
H = Change in elevation along effective slope line, feet

Rational Method: Qp = C I A Vp = C P6-hr A

Where:
Qp = Peak runoff flow rate, cfs
Vp = Peak runoff volume, ac-ft P85 (inches)
C = Runoff coefficient, unitless I (in/hr)
I = Rainfall intensity (for duration equal to Tc), in/hr Q85 (ac-in/hr)

A = Drainage area, acres Q85 (cfs)
V85 (ac-ft)

Pre-Development Watershed Characteristics:
A = 14.9 acres Note:
L = 0.3 miles The 85th percentile is a 24-hour rainfall total.

Se = 12.8 % It represents a value such that 85% of the

H = 187.0 feet observed 24-hour rainfall totals will be less
Si = 10.0 % than that value.

D = 30.0 feet
C = 0.60

Return (years) 2 5 10 25 50 100
Pre-Development P6-hr (inches) 1.2 1.6 1.8 2 2.4 2.5
Watershed Calculations: I (in/hr) 2.5 3.4 3.8 4.2 5.1 5.3

Ti = 2.3 minutes Qp (ac-in/hr) 22.8 30.4 34.2 38.1 45.7 47.6
Tt = 4.7 minutes Qp (cfs) 22.7 30.2 34.0 37.8 45.3 47.2
Tc = 7.0 minutes Vp (ac-ft) 0.9 1.2 1.3 1.5 1.8 1.9
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CLIENT: Cogentrix MADE BY: GPH/CEB DATE:

JOB TITLE: Quail Brush Generation Project CHECKED: JAD/SO JOB # :

SUBJECT: Prelim. Watershed Hydrology Analysis - Rational Method APPROVED: WLS SHEET:

Quail Brush Site (South Watershed) - Preliminary Pre-Development Watershed Hydrology Analysis:

The watershed characteristics were estimated utilizing GIS, AutoCAD and Civil3D.
The runoff coefficient was conservatively estimated for undeveloped areas utilizing the CALTRANS Highway Design Manual.
The time of concentration was estimated utilizing FAA's Formula & Kirpich's Formula, appropriate for small mountainous basins.
The rainfall intensity was conservatively estimated by procedures outlined in San Diego County/City's Hydrology Manual.
The peak runoff flow rates were computed with the Rational Method per San Diego County/City's Hydrology Manual.

Rainfall Intensity formula: I = 7.44 * P6-hr * Tc
-0.645 San Diego County/City Hydrology Manual:

FAA's formula: Ti = 1.8 * (1.1 - C) * D
0.5

 * S
-0.333 Quail Brush Site Rainfall Isopluvials

Kirpich's formula: Tt = 60 * (11.9 L
3
 / H)

0.385 
Return P6-hr P24-hr P6/P24

Where: (years) (inches) (inches) (%)
P6-hr = 6-hour precipitation event for a given design storm, inches 2 1.2 1.8 66.7

Tc = Ti + Tt (time of concentration), minutes 5 1.6 2.5 64.0
Ti = Initial overland flow time, minutes 10 1.8 2.9 62.1
C = Runoff coefficient, unitless 25 2.0 3.7 54.1
D = Initial watercourse distance, feet 50 2.4 4.2 57.1
Si = Initial surface slope, % 100 2.5 4.7 53.2
Tt = Travel time, minutes
L = Watercourse length, miles

Se = Effective watercourse slope, %
H = Change in elevation along effective slope line, feet

Rational Method: Qp = C I A Vp = C P6-hr A

Where:
Qp = Peak runoff flow rate, cfs
Vp = Peak runoff volume, ac-ft P85 (inches)
C = Runoff coefficient, unitless I (in/hr)
I = Rainfall intensity (for duration equal to Tc), in/hr Q85 (ac-in/hr)

A = Drainage area, acres Q85 (cfs)
V85 (ac-ft)

Pre-Development Watershed Characteristics:
A = 17.5 acres Note:
L = 0.3 miles The 85th percentile is a 24-hour rainfall total.

Se = 10.3 % It represents a value such that 85% of the

H = 162.6 feet observed 24-hour rainfall totals will be less
Si = 10.0 % than that value.

D = 30.0 feet
C = 0.60

Return (years) 2 5 10 25 50 100
Pre-Development P6-hr (inches) 1.2 1.6 1.8 2 2.4 2.5
Watershed Calculations: I (in/hr) 2.4 3.2 3.6 4.0 4.8 5.0

Ti = 2.3 minutes Qp (ac-in/hr) 25.0 33.4 37.5 41.7 50.0 52.1
Tt = 5.4 minutes Qp (cfs) 24.8 33.1 37.2 41.4 49.6 51.7
Tc = 7.7 minutes Vp (ac-ft) 1.0 1.4 1.6 1.7 2.1 2.2
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CLIENT: Cogentrix MADE BY: GPH/CEB DATE:

JOB TITLE: Quail Brush Generation Project CHECKED: JAD/SO JOB # :

SUBJECT: Prelim. Watershed Hydrology Analysis - Rational Method APPROVED: WLS SHEET:

Quail Brush Site (North Watershed) - Preliminary Post-Development Watershed Hydrology Analysis:

The watershed characteristics were estimated utilizing GIS, AutoCAD and Civil3D.
The runoff coefficient was conservatively estimated for undeveloped areas utilizing the CALTRANS Highway Design Manual.
The time of concentration was estimated utilizing FAA's Formula & Kirpich's Formula, appropriate for small mountainous basins.
The rainfall intensity was conservatively estimated by procedures outlined in San Diego County/City's Hydrology Manual.
The peak runoff flow rates were computed with the Rational Method per San Diego County/City's Hydrology Manual.

Rainfall Intensity formula: I = 7.44 * P6-hr * Tc
-0.645 San Diego County/City Hydrology Manual:

FAA's formula: Ti = 1.8 * (1.1 - C) * D
0.5

 * S
-0.333 Quail Brush Site Rainfall Isopluvials

Kirpich's formula: Tt = 60 * (11.9 L
3
 / H)

0.385 
Return P6-hr P24-hr P6/P24

Where: (years) (inches) (inches) (%)
P6-hr = 6-hour precipitation event for a given design storm, inches 2 1.2 1.8 66.7

Tc = Ti + Tt (time of concentration), minutes 5 1.6 2.5 64.0
Ti = Initial overland flow time, minutes 10 1.8 2.9 62.1
C = Runoff coefficient, unitless 25 2.0 3.7 54.1
D = Initial watercourse distance, feet 50 2.4 4.2 57.1
Si = Initial surface slope, % 100 2.5 4.7 53.2
Tt = Travel time, minutes
L = Watercourse length, miles

Se = Effective watercourse slope, %
H = Change in elevation along effective slope line, feet

Rational Method: Qp = C I A Vp = C P6-hr A

Where:
Qp = Peak runoff flow rate, cfs
Vp = Peak runoff volume, ac-ft P85 (inches)
C = Runoff coefficient, unitless I (in/hr)
I = Rainfall intensity (for duration equal to Tc), in/hr Q85 (ac-in/hr)

A = Drainage area, acres Q85 (cfs)
V85 (ac-ft)

Post-Development Watershed Characteristics:
A = 15.9 acres Note:
L = 0.3 miles The 85th percentile is a 24-hour rainfall total.

Se = 13.7 % It represents a value such that 85% of the

H = 206.4 feet observed 24-hour rainfall totals will be less
Si = 5.0 % than that value.

D = 30.0 feet
C = 0.60

Return (years) 2 5 10 25 50 100
Post-Development P6-hr (inches) 1.2 1.6 1.8 2.0 2.4 2.5
Watershed Calculations: I (in/hr) 2.4 3.2 3.6 4.0 4.8 5.0

Ti = 2.9 minutes Qp (ac-in/hr) 23.1 30.8 34.6 38.5 46.1 48.1
Tt = 4.7 minutes Qp (cfs) 22.9 30.5 34.3 38.2 45.8 47.7
Tc = 7.6 minutes Vp (ac-ft) 1.0 1.3 1.4 1.6 1.9 2.0
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CLIENT: Cogentrix MADE BY: GPH/CEB DATE:

JOB TITLE: Quail Brush Generation Project CHECKED: JAD/SO JOB # :

SUBJECT: Prelim. Watershed Hydrology Analysis - Rational Method APPROVED: WLS SHEET:

Quail Brush Site (Central Watershed) - Preliminary Post-Development Watershed Hydrology Analysis:

The watershed characteristics were estimated utilizing GIS, AutoCAD and Civil3D.
The runoff coefficient for undeveloped areas was conservatively estimated utilizing the CALTRANS Highway Design Manual.
The runoff coefficients for graded slope and developed areas were conservatively assumed for a heavy industrial use category.
The time of concentration was estimated utilizing FAA's Formula & Kirpich's Formula, appropriate for small mountainous basins.
The rainfall intensity was conservatively estimated by procedures outlined in San Diego County/City's Hydrology Manual.
The peak runoff flow rates were computed with the Rational Method per San Diego County/City's Hydrology Manual.

Rainfall Intensity formula: I = 7.44 * P6-hr * Tc
-0.645 San Diego County/City Hydrology Manual:

FAA's formula: Ti = 1.8 * (1.1 - C) * D0.5 * S
-0.333 Quail Brush Site Rainfall Isopluvials

Kirpich's formula: Tt = 60 * (11.9 L3 / H)0.385 Return P6-hr P24-hr P6/P24

Average Velocity formula: Tt = 60 * L / V (years) (inches) (inches) (%)
Where: 2 1.2 1.8 66.7

P6-hr = 6-hour precipitation event for a given design storm, inches 5 1.6 2.5 64.0

Tc = Ti + Tt (time of concentration), minutes 10 1.8 2.9 62.1

Ti = Initial overland flow time, minutes 25 2.0 3.7 54.1
C = Runoff coefficient, unitless 50 2.4 4.2 57.1
D = Initial watercourse distance, feet 100 2.5 4.7 53.2
Si = Initial surface slope, %

Tt = Travel time, minutes
L = Watercourse length, miles or feet

Se = Effective watercourse slope, %
H = Change in elevation along effective slope line, feet
V = Assumed average velocity for channel flow, feet per second

Rational Method: Qp = C I A Vp = C P6-hr A

Where:
Qp = Peak runoff flow rate, cfs

Vp = Peak runoff volume, ac-ft
C = Weighted Runoff coefficient, unitless
I = Rainfall intensity (for duration equal to Tc), in/hr

A = Drainage area, acres

Post-Development Watershed Characteristics:
A1 = 10.5 acres (undeveloped & graded slope areas) P85 (inches)

A2 = 4.3 acres (developed plant and switch yard areas) I (in/hr)

L1 = 0.1 miles (undeveloped natural watercourse) Q85 (ac-in/hr)
L2 = 911.3 feet (developed channel watercourse) Q85 (cfs)
V = 5.0 ft/s V85 (ac-ft)

Se = 26.3 % 

H = 154.0 feet Note:
Si = 10.0 % The 85th percentile is a 24-hour rainfall total.

D = 30.0 feet It represents a value such that 85% of the
C1 = 0.60 (undeveloped & graded slope areas) observed 24-hour rainfall totals will be less
C2 = 0.90 (developed plant and switch yard areas) than that value.

Weighted C = 0.69

Post-Development Return (years) 2 5 10 25 50 100
Watershed Calculations: P6-hr (inches) 1.2 1.6 1.8 2.0 2.4 2.5

Ti = 2.3 minutes I (in/hr) 2.5 3.4 3.8 4.2 5.0 5.3

Tt1 = 1.8 minutes Qp (ac-in/hr) 25.6 34.1 38.4 42.7 51.2 53.4
Tt2 = 3.0 minutes Qp (cfs) 25.4 33.9 38.1 42.4 50.8 52.9
Tc = 7.1 minutes Vp (ac-ft) 1.0 1.4 1.5 1.7 2.0 2.1
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CLIENT: Cogentrix MADE BY: GPH/CEB DATE:

JOB TITLE: Quail Brush Generation Project CHECKED: JAD/SO JOB # :

SUBJECT: Prelim. Watershed Hydrology Analysis - Rational Method APPROVED: WLS SHEET:

Quail Brush Site (South Watershed) - Preliminary Post-Development Watershed Hydrology Analysis:

The watershed characteristics were estimated utilizing GIS, AutoCAD and Civil3D.
The runoff coefficient for undeveloped areas was conservatively estimated utilizing the CALTRANS Highway Design Manual.
The runoff coefficients for graded slope and developed areas were conservatively assumed for a heavy industrial use category.
The time of concentration was estimated utilizing FAA's Formula & Kirpich's Formula, appropriate for small mountainous basins.
The rainfall intensity was conservatively estimated by procedures outlined in San Diego County/City's Hydrology Manual.
The peak runoff flow rates were computed with the Rational Method per San Diego County/City's Hydrology Manual.

Rainfall Intensity formula: I = 7.44 * P6-hr * Tc
-0.645 San Diego County/City Hydrology Manual:

FAA's formula: Ti = 1.8 * (1.1 - C) * D0.5 * S
-0.333 Quail Brush Site Rainfall Isopluvials

Kirpich's formula: Tt = 60 * (11.9 L3 / H)0.385 
Return P6-hr P24-hr P6/P24

Where: (years) (inches) (inches) (%)
P6-hr = 6-hour precipitation event for a given design storm, inches 2 1.2 1.8 66.7

Tc = Ti + Tt (time of concentration), minutes 5 1.6 2.5 64.0

Ti = Initial overland flow time, minutes 10 1.8 2.9 62.1
C = Runoff coefficient, unitless 25 2.0 3.7 54.1
D = Initial watercourse distance, feet 50 2.4 4.2 57.1
Si = Initial surface slope, % 100 2.5 4.7 53.2

Tt = Travel time, minutes
L = Watercourse length, miles

Se = Effective watercourse slope, %
H = Change in elevation along effective slope line, feet
V = Assumed average velocity for channel flow, feet per second

Rational Method: Qp = C I A Vp = C P6-hr A

Where:
Qp = Peak runoff flow rate, cfs

Vp = Peak runoff volume, ac-ft
C = Weighted Runoff coefficient, unitless
I = Rainfall intensity (for duration equal to Tc), in/hr

A = Drainage area, acres
P85 (inches)

Post-Development Watershed Characteristics: I (in/hr)
A1 = 16.7 acres (undeveloped & graded slope areas) Q85 (ac-in/hr)

A2 = 1.0 acres (developed access road area) Q85 (cfs)

L = 0.3 miles V85 (ac-ft)
Se = 10.3 % Note:

H = 162.6 feet The 85th percentile is a 24-hour rainfall total.
Si = 10.0 % It represents a value such that 85% of the

D = 30.0 feet observed 24-hour rainfall totals will be less
C1 = 0.60 (undeveloped & graded slope areas) than that value.
C2 = 0.90 (developed access road area)

Weighted C = 0.62
Return (years) 2 5 10 25 50 100

Post-Development P6-hr (inches) 1.2 1.6 1.8 2.0 2.4 2.5
Watershed Calculations: I (in/hr) 2.4 3.2 3.6 4.0 4.8 5.0

Ti = 2.3 minutes Qp (ac-in/hr) 26.0 34.7 39.1 43.4 52.1 54.2
Tt = 5.4 minutes Qp (cfs) 25.8 34.4 38.8 43.1 51.7 53.8
Tc = 7.7 minutes Vp (ac-ft) 1.1 1.5 1.6 1.8 2.2 2.3
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CLIENT: Cogentrix MADE BY: GPH/CEB DATE:

JOB TITLE: Quail Brush Generation Project CHECKED: JAD/SO JOB # :

SUBJECT: Prelim. Watershed Hydrology Analysis - Rational Method APPROVED: WLS SHEET:

Quail Brush Site - Preliminary Post-Development Sub-Area Watershed Hydrology Analysis:

The watershed characteristics were estimated utilizing GIS, AutoCAD and Civil3D.
The runoff coefficient was conservatively estimated for undeveloped areas utilizing the CALTRANS Highway Design Manual.
The time of concentration was estimated utilizing FAA's Formula & Kirpich's Formula, appropriate for small mountainous basins.
The rainfall intensity was conservatively estimated by procedures outlined in San Diego County/City's Hydrology Manual.
The peak runoff flow rates were computed with the Rational Method per San Diego County/City's Hydrology Manual.

Subarea Area Description A (ft2) A (ac) C Tc (min) R (yrs) P6-hr (in) I (in/hr) Qp (ac-in/hr) Q p (cfs) V p (ac-ft)
C01 Undeveloped 147,345 3.4 0.60 5.0 100 2.5 6.59 13.4 13.3 0.4
C02 Undeveloped/Graded Slope 31,878 0.7 0.60 5.0 100 2.5 6.59 2.9 2.9 0.1
C03 Graded Slope 23,361 0.5 0.60 5.0 100 2.5 6.59 2.1 2.1 0.1
C04 Predominantly Undeveloped 58,215 1.3 0.60 5.0 100 2.5 6.59 5.3 5.2 0.2
C05 Predominantly Graded Slope 9,823 0.2 0.60 5.0 100 2.5 6.59 0.9 0.9 0.0
C06 Predominantly Graded Slope 11,854 0.3 0.60 5.0 100 2.5 6.59 1.1 1.1 0.0
C07 Developed Switch Yard 11,348 0.3 0.90 5.0 100 2.5 6.59 1.5 1.5 0.0
C08 Graded Slope/Retaining Walls 5,302 0.1 0.60 5.0 100 2.5 6.59 0.5 0.5 0.0
C09 Undeveloped 14,625 0.3 0.60 5.0 100 2.5 6.59 1.3 1.3 0.0
C10 Graded Slope/Retaining Walls 8,900 0.2 0.60 5.0 100 2.5 6.59 0.8 0.8 0.0
C11 Predominantly Undeveloped 57,674 1.3 0.60 5.0 100 2.5 6.59 5.2 5.2 0.2
C12 Developed Plant Site 176,325 4.0 0.90 5.0 100 2.5 6.59 24.0 23.8 0.8
C13 Graded Slope/Retaining Walls 6,290 0.1 0.60 5.0 100 2.5 6.59 0.6 0.6 0.0
C14 Undeveloped 10,967 0.3 0.60 5.0 100 2.5 6.59 1.0 1.0 0.0
C15 Graded Slope/Retaining Walls 7,621 0.2 0.60 5.0 100 2.5 6.59 0.7 0.7 0.0
C16 Undeveloped 61,350 1.4 0.60 5.0 100 2.5 6.59 5.6 5.5 0.2

Total Central Watershed 642,879 14.8 0.69 7.1 100 2.5 5.26 53.4 52.9 2.1

Node Area Description A (ft2) A (ac) C Tc (min) R (yrs) P6-hr (in) I (in/hr) Qp (ac-in/hr) Q p (cfs) V p (ac-ft)
C01-C03 Subareas C01-C03 Confluence 202,584 4.7 0.60 5.0 100 2.5 6.59 18.4 18.2 0.6
C01-C05 Subareas C01-C05 Confluence 270,622 6.2 0.60 5.0 100 2.5 6.59 24.6 24.4 0.8
C01-C08 Subareas C01-C08 Confluence 299,127 6.9 0.61 5.0 100 2.5 6.59 27.7 27.4 0.9
C01-C10 Subareas C01-C10 Confluence 322,652 7.4 0.61 5.0 100 2.5 6.59 29.8 29.6 0.9
C12-C13 Subareas C12-C13 Confluence 182,614 4.2 0.89 5.0 100 2.5 6.59 24.6 24.4 0.8
C12-C15 Subareas C12-C15 Confluence 201,203 4.6 0.86 5.0 100 2.5 6.59 26.3 26.0 0.8
C01-C16 Central Watershed Outlet 642,879 14.8 0.69 7.1 100 2.5 5.26 53.4 52.9 2.1

Subarea Area Description A (ft2) A (ac) C Tc (min) R (yrs) P6-hr (in) I (in/hr) Qp (ac-in/hr) Q p (cfs) V p (ac-ft)
S01 Undeveloped 576,298 13.2 0.62 7.7 100 2.5 4.98 40.6 40.3 1.7
S02 Predominantly Graded Slope 16,355 0.4 0.60 5.0 100 2.5 6.59 1.5 1.5 0.0
S03 Predominantly Graded Slope 20,025 0.5 0.60 5.0 100 2.5 6.59 1.8 1.8 0.1
S04 Graded Slope/Access Road 27,077 0.6 0.71 5.0 100 2.5 6.59 2.9 2.9 0.1
S05 Graded Slope/Access Road 17,309 0.4 0.76 5.0 100 2.5 6.59 2.0 2.0 0.1
S06 Undeveloped/Graded Slope 39,929 0.9 0.60 5.0 100 2.5 6.59 3.6 3.6 0.1
S07 Graded Slope/Access Road 41,872 1.0 0.77 5.0 100 2.5 6.59 4.9 4.9 0.2
S08 Undeveloped 30,718 0.7 0.60 5.0 100 2.5 6.59 2.8 2.8 0.1

Total South Watershed 769,582 17.7 0.62 7.7 100 2.5 4.98 54.2 53.8 2.3

Node Area Description A (ft2) A (ac) C Tc (min) R (yrs) P6-hr (in) I (in/hr) Qp (ac-in/hr) Q p (cfs) V p (ac-ft)
S02-S05 Subareas S02-S05 Confluence 80,765 1.9 0.67 5.0 100 2.5 6.59 8.2 8.1 0.3
S06-S08 Subareas S06-S08 Confluence 112,520 2.6 0.66 5.0 100 2.5 6.59 11.3 11.2 0.4
S01-S08 South Watershed Outlet 769,582 17.7 0.62 7.7 100 2.5 4.98 54.2 53.8 2.3

Notes
1. Utilized an area weighted C where applicable between undeveloped/graded slope areas, C = 0.6, and heavy industrial developed areas, C = 0.9.
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CLIENT: Cogentrix MADE BY: GPH/CEB DATE:
JOB TITLE: Quail Brush Generation Project CHECKED: JAD/SO JOB # :
SUBJECT: Preliminary Post-Development Watershed Hydraulic Analysis APPROVED: WLS SHEET:

Quail Brush Site - Preliminary Post-Development Hydraulic Analysis:

Parameters C02 C03 C05 C06 Parameters
Manning's n 0.013 0.030 0.040 0.013 0.030 0.013 0.030 0.013 0.030 Manning's n

Channel Slope, S 2.0% 2.0% 50.0% 2.0% 2.0% 5.0% 5.0% 3.0% 3.0% Channel Slope, S
Left Side Slope, H:1 (ft) 4 4 4 4 4 4 4 4 4 Left Side Slope, H:1 (ft)

Right Side Slope, H:1 (ft) 1 1 1 1 1 1 1 1 1 Right Side Slope, H:1 (ft)
Bottom Width (ft) 0 0 0 0 0 0 0 0 0 Bottom Width (ft)

Qp-100 (cfs) 2.9 2.9 2.9 2.1 2.1 0.9 0.9 1.1 1.1 Qp-100 (cfs)
Flow Depth (ft) 0.45 0.62 0.38 0.40 0.55 0.25 0.34 0.29 0.40 Flow Depth (ft)

Velocity (ft/s) 5.62 3.00 8.09 5.19 2.77 5.91 3.16 5.13 2.74 Velocity (ft/s)
Flow Type Supercritical Subcritical Supercritical Supercritical Subcritical Supercritical Supercritical Supercritical Supercritical Flow Type

Required Depth, 0.5' FB (ft) 0.95 1.12 0.88 0.90 1.05 0.75 0.84 0.79 0.90 Required Depth, 0.5' FB (ft)
Design Depth (ft) 1.00 1.25 1.00 1.00 1.25 1.00 1.00 1.00 1.00 Design Depth (ft)

Design Top Width (ft) 5.00 6.25 5.00 5.00 6.25 5.00 5.00 5.00 5.00 Design Top Width (ft)

Parameters
Manning's n 0.013 0.030 0.040 0.013 0.030 0.030 0.040 0.030 0.040 0.013 0.030 0.040 0.030 0.040

Channel Slope, S 2.0% 2.0% 25.0% 2.0% 2.0% 9.0% 9.0% 9.0% 9.0% 2.0% 2.0% 25.0% 9.0% 9.0%
Left Side Slope, H:1 (ft) 4 4 4 4 4 4 4 4 4 4 4 4 4 4

Right Side Slope, H:1 (ft) 1 1 1 1 1 1.5 1.5 1.5 1.5 1 1 1 1.5 1.5
Bottom Width (ft) 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Qp-100 (cfs) 1.5 1.5 1.5 1.8 1.8 4.7 4.7 2.0 2.0 3.6 3.6 3.6 4.9 4.9
Flow Depth (ft) 0.35 0.49 0.34 0.38 0.52 0.54 0.60 0.39 0.44 0.49 0.67 0.47 0.55 0.61

Velocity (ft/s) 4.77 2.55 5.29 4.99 2.67 5.90 4.75 4.76 3.84 5.93 3.17 6.59 5.96 4.80
Flow Type Supercritical Subcritical Supercritical Supercritical Subcritical Supercritical Supercritical Supercritical Supercritical Supercritical Subcritical Supercritical Supercritical Supercritical

Required Depth, 0.5' FB (ft) 0.85 0.99 0.84 0.88 1.02 1.04 1.10 0.89 0.94 0.99 1.17 0.97 1.05 1.11
Design Depth (ft) 1.00 1.00 1.00 1.00 1.25 1.25 1.25 1.00 1.00 1.00 1.25 1.00 1.25 1.25

Design Top Width (ft) 5.00 5.00 5.00 5.00 6.25 6.88 6.88 5.50 5.50 5.00 6.25 5.00 6.88 6.88

Parameters
Manning's n 0.030 0.040 0.030 0.040 0.030 0.040 0.050 0.030 0.040 0.050 0.030 0.040 0.050

Channel Slope, S 0.5% 0.5% 1.0% 1.0% 15.0% 15.0% 15.0% 20.0% 20.0% 20.0% 20.0% 20.0% 20.0%
Left Side Slope, H:1 (ft) 2 2 2 2 2 2 2 2 2 2 2 2 2

Right Side Slope, H:1 (ft) 2 2 2 2 2 2 2 2 2 2 2 2 2
Bottom Width (ft) 5 5 5 5 5 5 5 5 5 5 5 5 5

Qp-100 (cfs) 18.2 18.2 24.4 24.4 27.4 27.4 27.4 29.6 29.6 29.6 24.4 24.4 24.4
Flow Depth (ft) 0.95 1.11 0.92 1.08 0.46 0.54 0.61 0.44 0.52 0.59 0.39 0.46 0.53

Velocity (ft/s) 2.78 2.27 3.87 3.16 10.13 8.35 7.18 11.44 9.44 8.12 10.72 8.86 7.63
Flow Type Subcritical Subcritical Subcritical Subcritical Supercritical Supercritical Supercritical Supercritical Supercritical Supercritical Supercritical Supercritical Supercritical

Required Depth, 1.0' FB (ft) 1.95 2.11 1.92 2.08 1.46 1.54 1.61 1.44 1.52 1.59 1.39 1.46 1.53
Design Depth (ft) 2.00 2.25 2.00 2.25 1.50 2.00 2.00 1.50 2.00 2.00 1.50 2.00 2.00

Design Top Width (ft) 13.00 14.00 13.00 14.00 11.00 13.00 13.00 11.00 13.00 13.00 11.00 13.00 13.00

S02 S03

C12-C13C01-C03 C01-C05 C01-C08 C01-C10

Central Watershed V-Notch Drainage Channels
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S05S04 (includes S03 flow) S07S06
South Watershed V-Notch Drainage Channels
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CLIENT: Cogentrix MADE BY: GPH/CEB DATE:
JOB TITLE: Quail Brush Generation Project CHECKED: JAD/SO JOB # :
SUBJECT: Preliminary Post-Development Watershed Hydraulic Analysis APPROVED: WLS SHEET:

Quail Brush Site - Preliminary Post-Development Hydraulic Analysis:

Parameters
Manning's n 0.030 0.040 0.050 0.030 0.040 0.050

Channel Slope, S 15.0% 15.0% 15.0% 10.0% 10.0% 10.0%
Left Side Slope, H:1 (ft) 2 2 2 2 2 2

Right Side Slope, H:1 (ft) 2 2 2 2 2 2
Bottom Width (ft) 5 5 5 10 10 10

Qp-100 (cfs) 26.0 26.0 26.0 52.9 52.9 52.9
Flow Depth (ft) 0.44 0.52 0.59 0.51 0.61 0.69

Velocity (ft/s) 9.96 8.21 7.06 9.34 7.75 6.70
Flow Type Supercritical Supercritical Supercritical Supercritical Supercritical Supercritical

Required Depth, 1.0' FB (ft) 1.44 1.52 1.59 1.51 1.61 1.69
Design Depth (ft) 1.50 2.00 2.00 1.75 2.00 2.00

Design Top Width (ft) 11.00 13.00 13.00 17.00 18.00 18.00

Parameters Parameters
Manning's n 0.030 0.040 0.050 0.030 0.040 0.050 Manning's n

Channel Slope, S 33.0% 33.0% 33.0% 15.0% 15.0% 15.0% Channel Slope, S
Left Side Slope, H:1 (ft) 2 2 2 2 2 2 Left Side Slope, H:1 (ft)

Right Side Slope, H:1 (ft) 2 2 2 2 2 2 Right Side Slope, H:1 (ft)
Bottom Width (ft) 2 2 2 2 2 2 Bottom Width (ft)

Qp-100 (cfs) 8.1 8.1 8.1 11.2 11.2 11.2 Qp-100 (cfs)
Flow Depth (ft) 0.29 0.34 0.39 0.44 0.51 0.57 Flow Depth (ft)

Velocity (ft/s) 10.66 8.73 7.47 8.93 7.28 6.20 Velocity (ft/s)
Flow Type Supercritical Supercritical Supercritical Supercritical Supercritical Supercritical Flow Type

Required Depth, 1.0' FB (ft) 1.29 1.34 1.39 1.44 1.51 1.57 Required Depth, 0.5' FB (ft)
Design Depth (ft) 1.50 1.50 1.50 1.50 2.00 2.00 Design Depth (ft)

Design Top Width (ft) 8.00 8.00 8.00 8.00 10.00 10.00 Design Top Width (ft)

Parameters C01-C05 S05 S06-S08
Manning's n 0.024 0.024 0.024

Channel Slope, S 1.0% 9.0% 15.0%
Design Diameter (ft) 3 1 2

Qp-100 (cfs) 24.4 2.0 11.2
Flow Depth (ft) 1.59 0.41 0.66

Velocity (ft/s) 5.49 6.69 12.36
Flow Type Subcritical Supercritical Supercritical

Capacity (cfs) 36.1 5.8 47.5
Factor of Safety 1.5 3.0 4.2

Manning's n Key 0.013 Concrete
0.024 CMP
0.030 Clean Natural Channel or Rough Channel w/ Grass
0.040 Rough Rocks or Rip-Rap
0.050 Stony Natural Stream or Very Rough Channel w/ Grass

Central Watershed Trapezoidal Drainage Channels
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Central & South Watershed Culverts

S06-S08S02-S05
South Watershed Trapezoidal Drainage Channels

C12-C15 C01-C16 (Central Watershed Outlet)
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Definition and
Purpose

Dewatering Operations are practices that manage the discharge of pollutants when
non-storm water and accumulated precipitation (storm water) must be removed
from a work location so that construction work may be accomplished.  

Appropriate
Applications

These practices are implemented for discharges of non-storm water and storm

water (accumulated rain water) from construction sites.  Non-storm water

includes, but is not limited to, groundwater, dewatering of piles, water from

cofferdams, water diversions, and water used during construction activities that

must be removed from a work area.

Practices identified in this section are also appropriate for implementation

when managing the removal of accumulated precipitation (storm water) from

depressed areas at a construction site.

Storm water mixed with non-storm water should be managed as non-storm water.

Limitations Dewatering operations for non-storm water will require, and must comply

with, applicable local permits, project-specific permits, and regulations.

Site conditions will dictate design and use of dewatering operations.

A dewatering plan shall be submitted as part of the SWPPP/WPCP detailing

the location of dewatering activities, equipment, and discharge point. 

The controls discussed in this best management practice (BMP) address

sediment only.  If the presence of polluted water with hazardous substances is

identified in the contract, the contractor shall implement dewatering pollution

controls as required by the contract documents.  If the quality of water to be

removed by dewatering is not identified as polluted in the contract documents,

but is later determined by observation or testing to be polluted, the contractor

shall notify the Resident Engineer (RE) and comply with Standard

Specifications Section 5-1.116, “Differing Site Conditions.”

BMP Objectives

Soil Stabilization

Sediment Control

Tracking Control

Wind Erosion Control

Non-Storm Water Management

Materials and Waste Management

Standard Symbol
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Avoid dewatering discharges where possible by using the water for dust

control, by infiltration, etc.

Standards and
Specifications

Dewatering shall be conducted in accordance with the Field Guide to

Construction Site Dewatering, October 2001, CTSW-RT-01-010.

Dewatering for accumulated precipitation (storm water) shall follow this BMP

and use treatment measures specified herein.

The RWQCB may require a separate NPDES permit prior to the dewatering

discharge of non-storm water.  These permits will have specific testing,

monitoring, and discharge requirements and can take significant time to obtain.

Except in RWQCB Regions 1 and 2, the discharge of accumulated

precipitation (storm water) to a water body or storm drain is subject to the

requirements of Caltrans NPDES permit.  Sediment control and other

appropriate BMPs (e.g., outlet protection/energy dissipation) must be

employed when this water is discharged.

RWQCB Regions 1 and 2 require notification and approval prior to any

discharge of water from construction sites.

In RWQCB Regions 3, 5, 7, and 9 non-storm water dewatering for discharges

meeting certain conditions are allowed under an RWQCB general dewatering

NPDES Permit.  Notification and approval from the RWQCB is required prior

to conducting these operations.  This includes storm water that is mixed with

groundwater or other non-storm water sources.  Once the discharge is allowed,

appropriate BMPs must be implemented to ensure that the discharge complies

with all permit requirements.  Conditions for potential discharge under an

RWQCB general dewatering NPDES Permit include:

Regions 3, 5, 7:  Non-storm water discharges, free of pollutants other than
sediment, <0.25 MGD, with a duration of 4 or fewer months.

Region 9:  Groundwater, free of pollutants other than sediment, <0.10
MGD, to surface waters other than San Diego Bay.

The flow chart shown on Page 4 shall be utilized to guide dewatering

operations.

The RE will coordinate monitoring and permit compliance.

Discharges must comply with regional and watershed-specific discharge

requirements.

Additional permits or permissions from other agencies may be required for

dewatering cofferdams or diversions.

Dewatering discharges must not cause erosion at the discharge point.
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Dewatering records shall be maintained for a period of 3 years.

Maintenance and
Inspection

Inspect all BMPs implemented to comply with permit requirements frequently

and repair or replace to ensure the BMPs function as designed.

Conduct water quality monitoring pursuant to the “Storm Water Dewatering

Operations BMP Discharge Monitoring Forms”.

Accumulated sediment removed during the maintenance of a dewatering

device may be incorporated in the project at locations designated by the RE or

disposed of outside the right-of-way in conformance with the Standard

Specifications.

Accumulated sediment that is commingled with other pollutants must be

disposed of in accordance with all applicable laws and regulations and as

approved by the RE.
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Sediment
Treatment

A variety of methods can be used to treat water during dewatering operations from
the construction site. Several devices are presented in this section that provide
options to achieve sediment removal. The size of particles present in the sediment
and Permit or receiving water limitations on sediment are key considerations for
selecting sediment treatment option(s); in some cases, the use of multiple devices
may be appropriate.

Category 1:  Constructed Settling Technologies

The devices discussed in this category are to be used exclusively for dewatering
operations only.

Sediment/Desilting Basin (SC-2)

Description:

A desilting basin is a temporary basin with a controlled release structure that is
formed by excavation and/or construction of an embankment to detain sediment-
laden runoff and allow sediment to settle out before discharging.

Appropriate Applications:

Effective for the removal of trash, gravel, sand, and silt and some metals that
settle out with the sediment.

Implementation: 

Excavation and construction of related facilities is required.

Temporary desilting basins must be fenced if safety is a concern.

Outlet protection is required to prevent erosion at the outfall location.

Maintenance:

Maintenance is required for safety fencing, vegetation, embankment, inlet and
outfall structures, as well as other features.

Removal of sediment is required when the storage volume is reduced by one-
third.

Sediment Trap (SC-3)

Description:

A sediment trap is a temporary basin formed by excavation and/or construction of
an earthen embankment across a waterway or low drainage area to detain sediment-
laden runoff and allow sediment to settle out before discharging.
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Appropriate Applications:

Effective for the removal of large and medium sized particles (sand and gravel)

and some metals that settle out with the sediment.

Implementation:

Excavation and construction of related facilities is required.

Trap inlets shall be located to maximize the travel distance to the trap outlet.

Use rock or vegetation to protect the trap outlets against erosion.

Maintenance:

Maintenance is required for vegetation, embankment, inlet and outfall
structures, as well as other features.

Removal of sediment is required when the storage volume is reduced by one-
third.

Category 2:  Mobile Settling Technologies

The devices discussed in this category are typical of tanks that can be used for
sediment treatment of dewatering operations.  A variety of vendors are available
who supply these tanks.

Weir Tank

Description:

A weir tank separates water and waste by using weirs. The configuration of the
weirs (over and under weirs) maximizes the residence time in the tank and
determines the waste to be removed from the water, such as oil, grease, and
sediments.  

Appropriate Applications: 

The tank removes trash, some settleable solids (gravel, sand, and silt), some
visible oil and grease, and some metals (removed with sediment). To achieve
high levels of flow, multiple tanks can be used in parallel.  If additional
treatment is desired, the tanks can be placed in series or as pre-treatment for
other methods.

Implementation:

Tanks are delivered to the site by the vendor, who can provide assistance with
set-up and operation.

Tank size will depend on flow volume, constituents of concern, and residency
period required.  Vendors shall be consulted to appropriately size tank.
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Maintenance:

Periodic cleaning is required based on visual inspection or reduced flow.

Oil and grease disposal must be by licensed waste disposal company.

Schematic Diagrams:

Dewatering Tank

Description:

A dewatering tank removes debris and sediment. Flow enters the tank through the
top, passes through a fabric filter, and is discharged through the bottom of the tank.
The filter separates the solids from the liquids.

Appropriate Applications: 

The tank removes trash, gravel, sand, and silt, some visible oil and grease, and
some metals (removed with sediment). To achieve high levels of flow, multiple
tanks can be used in parallel.  If additional treatment is desired, the tanks can be
placed in series or as pre-treatment for other methods.

Implementation:  

Tanks are delivered to the site by the vendor, who can provide assistance with
set-up and operation.

Tank size will depend on flow volume, constituents of concern, and residency
period required.  Vendors shall be consulted to appropriately size tank.

Maintenance:

Periodic cleaning is required based on visual inspection or reduced flow.  

Oil and grease disposal must be by licensed waste disposal company.

Weir Tanks
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Schematic Diagrams: 

Category 3:  Basic Filtration Technologies

Gravity Bag Filter

Description:

A gravity bag filter, also referred to as a dewatering bag, is a square or rectangular
bag made of non-woven geotextile fabric that collects sand, silt, and fines. 

Appropriate Applications: 

Effective for the removal of sediments (gravel, sand, and silt). Some metals are
removed with the sediment.

Implementation:

Water is pumped into one side of the bag and seeps through the bottom and
sides of the bag.

A secondary barrier, such as a rock filter bed or straw/hay bale barrier, is placed
beneath and beyond the edges of the bag to capture sediments that escape the bag.  

Maintenance:

Inspection of the flow conditions, bag condition, bag capacity, and the
secondary barrier is required.  

Replace the bag when it no longer filters sediment or passes water at a
reasonable rate.

The bag is disposed off-site, or on-site as directed by the RE.

Dewatering Tanks
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Schematic Diagrams:

Category 4:  Advanced Filtration Technologies

Sand Media Particulate Filter

Description:

Water is treated by passing it through canisters filled with sand media. Generally,

sand filters provide a final level of treatment.  They are often used as a secondary or

higher level of treatment after a significant amount of sediment and other pollutants

have been removed.

Appropriate Applications: 

Effective for the removal of trash, gravel, sand, and silt and some metals, as

well as the reduction of biochemical oxygen demand (BOD) and turbidity. 

Sand filters can be used for standalone treatment or in conjunction with bag and

cartridge filtration if further treatment is required.

Sand filters can also be used to provide additional treatment to water treated via

settling or basic filtration.

Implementation:  

The filters require delivery to the site and initial set up.  The vendor can provide

assistance with installation and operation.

Maintenance:

The filters require monthly service to monitor and maintain the sand media.

Gravity Bag Filter
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Schematic Diagrams:

Sand Media Particulate Filters

Pressurized Bag Filter

Description:

A pressurized bag filter is a unit composed of single filter bags made from polyester

felt material.  The water filters through the unit and is discharged through a header,

allowing for the discharge of flow in series to an additional treatment unit.  Vendors

provide pressurized bag filters in a variety of configurations. Some units include a

combination of bag filters and cartridge filters for enhanced contaminant removal.

Appropriate Applications:

Effective for the removal of sediment (sand and silt) and some metals, as well

as the reduction of BOD, turbidity, and hydrocarbons.  Oil absorbent bags are

available for hydrocarbon removal.

Filters can be used to provide secondary treatment to water treated via settling

or basic filtration.

Implementation:   

The filters require delivery to the site and initial set up. The vendor can provide

assistance with installation and operation.

Maintenance:

The filter bags require replacement when the pressure differential exceeds the

manufacturer’s recommendation.
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Schematic Diagrams: 

Cartridge Filter

Description:

Cartridge filters provide a high degree of pollutant removal by utilizing a number of

individual cartridges as part of a larger filtering unit.  They are often used as a

secondary or higher (polishing) level of treatment after a significant amount of

sediment and other pollutants are removed. Units come with various cartridge

configurations (for use in series with pressurized bag filters) or with a larger single

cartridge filtration unit (with multiple filters within).

Appropriate Applications: 

Effective for the removal of sediment (sand, silt, and some clays) and metals, as

well as the reduction of BOD, turbidity, and hydrocarbons. Hydrocarbons can

effectively be removed with special resin cartridges.

Filters can be used to provide secondary treatment to water treated via settling

or basic filtration.

Implementation:

The filters require delivery to the site and initial set up.  The vendor can provide

assistance.

Maintenance:

The cartridges require replacement when the pressure differential exceeds the

manufacturer’s recommendation.

Pressurized Bag Filter



Dewatering Operations NS-2

Caltrans Storm Water Quality Handbooks Section 7
Construction Site Best Management Practices Manual Dewatering Operations NS-2
March 19, 2004  Update 12 of 20

Schematic Designs:

Cartridge Filter
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BMP Objectives

il Stabilization

diment Control

racking Control

ind Erosion Control

on-Storm Water Management
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Standard Symbol

So

Se

T

W

N

Materials and Waste Management

Definition and 
Purpose

Vehicle and equipment cleaning procedures and practices are used to minimize or 

eliminate the discharge of pollutants from vehicle and equipment cleaning 

operations to storm drain system or to watercourses. 

Appropriate
Applications

These procedures are applied on all construction sites where vehicle and 

equipment cleaning is performed.

Limitations  None. 

Standards and 
Specifications

On-site vehicle and equipment washing is discouraged. 

Cleaning of vehicles and equipment with soap, solvents or steam shall not 

occur on the project site unless the Resident Engineer (RE) has been notified 

in advance and the resulting wastes are fully contained and disposed of 

outside the highway right-of-way in conformance with the provisions in the 

Standard Specifications Section 7-1.13. Resulting wastes and by-products

shall not be discharged or buried within the highway right-of-way, and must

be captured and recycled or disposed according to the requirements of 

WM-10, “Liquid Waste Management” or WM-6, “Hazardous Waste

Management,” depending on the waste characteristics.  Minimize use of 

solvents.  The use of diesel for vehicle and equipment cleaning is prohibited. 

Vehicle and equipment wash water shall be contained for percolation or 

evaporative drying away from storm drain inlets or watercourses and shall not 

be discharged within the highway right-of-way.  Apply sediment control 

BMPs if applicable. 

All vehicles/equipment that regularly enter and leave the construction site 

must be cleaned off-site. 

When vehicle/equipment washing/cleaning must occur onsite, and the 
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operation cannot be located within a structure or building equipped with 

appropriate disposal facilities, the outside cleaning area shall have the 

following characteristics, and shall be arranged with the construction storm

water coordinator: 

Located away from storm drain inlets, drainage facilities, or 

watercourses.

Paved with concrete or asphalt and bermed to contain wash waters and to 

prevent run-on and runoff.

Configured with a sump to allow collection and disposal of wash water. 

Wash waters shall not be discharged to storm drains or watercourses.

Used only when necessary.

When cleaning vehicles/equipment with water: 

Use as little water as possible.  High pressure sprayers may use less water

than a hose, and shall be considered. 

Use positive shutoff valve to minimize water usage. 

Facility wash racks shall discharge to a sanitary sewer, recycle system or 

other approved discharge system and shall not discharge to the storm

drainage system or watercourses.

Maintenance and 
Inspection

The control measure shall be inspected at a minimum of once a week. 

Monitor employees and subcontractors throughout the duration of the

construction project to ensure appropriate practices are being implemented.

Inspect sump regularly and remove liquids and sediment as needed or as 

directed by the RE. 
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BMP Objectives
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Standard Symbol

So

Se

T

W

N

Materials and Waste Management

Definition and 
Purpose

Vehicle and equipment fueling procedures and practices are designed to minimize

or eliminate the discharge of fuel spills and leaks into storm drain systems or to 

watercourses.

Appropriate
Applications

These procedures are applied on all construction sites where vehicle and 

equipment fueling takes place. 

Limitations Onsite vehicle and equipment fueling shall only be used where it's impractical

to send vehicles and equipment off-site for fueling. 

Standards and 
Specifications

When fueling must occur onsite, the contractor shall select and designate an 

area to be used, subject to approval of the Resident Engineer (RE). 

Absorbent spill clean-up materials and spill kits shall be available in fueling 

areas and on fueling trucks and shall be disposed of properly after use. 

Drip pans or absorbent pads shall be used during vehicle and equipment

fueling, unless the fueling is performed over an impermeable surface in a 

dedicated fueling area. 

Dedicated fueling areas shall be protected from storm water run-on and 

runoff, and shall be located at least 15 m (50 ft) from downstream drainage

facilities and watercourses.  Fueling must be performed on level-grade areas. 

Nozzles used in vehicle and equipment fueling shall be equipped with an 

automatic shut-off to control drips.  Fueling operations shall not be left

unattended.

Protect fueling areas with berms and/or dikes to prevent run-on, runoff, and to 

contain spills. 
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Use vapor recovery nozzles to help control drips as well as air pollution 

where required by Air Quality Management Districts (AQMD).  Ensure the 

nozzle is secured upright when not in use.

Fuel tanks shall not be "topped-off."

Vehicles and equipment shall be inspected on each day of use for leaks.

Leaks shall be repaired immediately or problem vehicles or equipment shall 

be removed from the project site. 

Absorbent spill clean-up materials shall be available in fueling and 

maintenance areas and used on small spills instead of hosing down or burying 

techniques. The spent absorbent material shall be removed promptly and 

disposed of properly.

Federal, state, and local requirements shall be observed for any stationary

above ground storage tanks.  Refer to WM-1, “Material Delivery and 

Storage.”

Mobile fueling of construction equipment throughout the site shall be 

minimized. Whenever practical, equipment shall be transported to the 

designated fueling area. 

Maintenance and 
Inspection

Fueling areas and storage tanks shall be inspected regularly. 

Keep an ample supply of spill cleanup material on the site. 

Immediately cleanup spills and properly dispose of contaminated soil and 

cleanup materials. 
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Standard Symbol

So

Se

T

W

N

Materials and Waste Management

Definition and 
Purpose

Procedures and practices to minimize or eliminate the discharge of pollutants to 

the storm drain systems or to watercourses from vehicle and equipment 

maintenance procedures. 

Appropriate
Applications

These procedures are applied on all construction projects where an onsite yard

area is necessary for storage and maintenance of heavy equipment and vehicles. 

Limitations  None identified.

Standards and 
Specifications

Drip pans or absorbent pads shall be used during vehicle and equipment

maintenance work that involves fluids, unless the maintenance work is 

performed over an impermeable surface in a dedicated maintenance area.

All maintenance areas are required to have spill kits and/or use other spill 

protection devices.

Dedicated maintenance areas shall be protected from storm water run-on and 

runoff, and shall be located at least 15 m (50 ft) from downstream drainage

facilities and watercourses.

Drip Pans or plastic sheeting shall be placed under all vehicles and equipment

placed on docks, barges, or other structures over water bodies when the

vehicle or equipment is planned to be idle for more than one hour.

Absorbent spill clean-up materials shall be available in maintenance areas and 

shall be disposed of properly after use.  Substances used to coat asphalt 

transport trucks and asphalt-spreading equipment shall be non-toxic.

Use off-site maintenance facilities whenever practical. 
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For long-term projects, consider constructing roofs or using portable tents 

over maintenance areas.

Properly dispose of used oils, fluids, lubricants, and spill cleanup materials. 

Do not dump fuels and lubricants onto the ground.

Do not place used oil in a dumpster or pour into a storm drain or watercourse. 

Properly dispose or recycle used batteries. 

Do not bury used tires. 

Repair of fluid and oil leaks immediately. 

Provide spill containment dikes or secondary containment around stored oil 

and chemical drums.

Maintenance and 
Inspection

Maintain waste fluid containers in leak proof condition.

Vehicle and equipment maintenance areas shall be inspected regularly. 

Vehicles and equipment shall be inspected on each day of use.  Leaks shall be 

repaired immediately or the problem vehicle(s) or equipment shall be 

removed from the project site.

Inspect equipment for damaged hoses and leaky gaskets routinely. Repair or 

replace as needed.
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Silt Fence SC-1

BMP Objectives

Standard Symbol

Soil Stabilization

Sediment Control

Tracking Control

Wind Erosion Control

Non-Storm Water Management

Materials and Waste Management

Definition and 
Purpose

A silt fence is a temporary linear sediment barrier of permeable fabric designed to 

intercept and slow the flow of sediment-laden sheet flow runoff.  Silt fences allow

sediment to settle from runoff before water leaves the construction site.

Appropriate
Applications

Silt fences are placed: 

Below the toe of exposed and erodible slopes. 

Down-slope of exposed soil areas. 

Around temporary stockpiles.

Along streams and channels. 

Along the perimeter of a project. 

Limitations Not effective unless trenched and keyed in.

Not intended for use as mid-slope protection on slopes greater than 1:4 (V:H). 

Must be maintained. 

Must be removed and disposed of. 

Don’t use below slopes subject to creep, slumping, or landslides. 

Don’t use in streams, channels, drain inlets, or anywhere flow is concentrated.

Don’t use silt fences to divert flow. 
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Standards and 
Specifications

Design and Layout

The maximum length of slope draining to any point along the silt fence shall 

be 61 m (200 ft) or less. 

Slope of area draining to silt fence shall be less than 1:1 (V:H). 

Limit to locations suitable for temporary ponding or deposition of sediment.

Fabric life span generally limited to between five and eight months.  Longer 

periods may require fabric replacement. 

Silt fences shall not be used in concentrated flow areas. 

Lay out in accordance with Pages 5 and 6 of this BMP. 

For slopes steeper than 1:2 (V:H) and that contain a high number of rocks or 

large dirt clods that tend to dislodge, it may be necessary to install additional 

protection immediately adjacent to the bottom of the slope, prior to installing

silt fence.  Additional protection may be a chain link fence or a cable fence. 

For slopes adjacent to water bodies or Environmentally Sensitive Areas

(ESAs), additional temporary soil stabilization BMPs shall be used. 

Materials

Silt fence fabric shall be woven polypropylene with a minimum width of 

900 mm (36 inches) and a minimum tensile strength of 0.45-kN. The fabric 

shall conform to the requirements in ASTM designation D4632 and shall

have an integral reinforcement layer. The reinforcement layer shall be a 

polypropylene, or equivalent, net provided by the manufacturer.  The 

permittivity of the fabric shall be between 0.1 sec-1 and 0.15 sec-1 in

conformance with the requirements in ASTM designation D4491. Contractor

must submit certificate of compliance in accordance with Standard 

Specifications Section 6-1.07.

Wood stakes shall be commercial quality lumber of the size and shape shown 

on the plans. Each stake shall be free from decay, splits or cracks longer than 

the thickness of the stake or other defects that would weaken the stakes and 

cause the stakes to be structurally unsuitable.

Bar reinforcement may be used, and its size shall be equal to a number four 

(4) or greater.  End protection shall be provided for any exposed bar

reinforcement.

Staples used to fasten the fence fabric to the stakes shall be not less than 

45 mm (1.75 inches) long and shall be fabricated from 1.57 mm (0.06 inch) or 

heavier wire.  The wire used to fasten the tops of the stakes together when 
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joining two sections of fence shall be 3.05 mm (0.12 inch) or heavier wire.

Galvanizing of the fastening wire is not required. 

Installation

Generally, silt fences shall be used in conjunction with soil stabilization 

source controls up slope to provide effective erosion and sediment control.

Bottom of the silt fence shall be keyed-in a minimum of 150 mm (12 inches). 

Trenches shall not be excavated wider and deeper than necessary for proper 

installation of the temporary linear sediment barriers.

Excavation of the trenches shall be performed immediately before installation 

of the temporary linear sediment barriers.

Construct silt fences with a set-back of at least 1m (3 ft) from the toe of a 

slope.  Where a silt fence is determined to be not practical due to specific site 

conditions, the silt fence may be constructed at the toe of the slope, but shall 

be constructed as far from the toe of the slope as practical.

Construct the length of each reach so that the change in base elevation along 

the reach does not exceed 1/3 the height of the barrier; in no case shall the 

reach exceed 150 meters (490 ft). 

Cross barriers shall be a minimum of 1/3 and a maximum of 1/2 the height of

the linear barrier. 

Install in accordance with Pages 5 and 6 of this BMP. 

Maintenance and 
Inspection

Repair undercut silt fences. 

Repair or replace split, torn, slumping, or weathered fabric. 

Inspect silt fence when rain is forecast.  Perform necessary maintenance, or 

maintenance required by the Resident Engineer (RE). 

Inspect silt fence following rainfall events.  Perform maintenance as 

necessary, or as required by the RE. 

Maintain silt fences to provide an adequate sediment holding capacity.

Sediment shall be removed when the sediment accumulation reaches one-

third (1/3) of the barrier height.  Removed sediment shall be incorporated in 

the project at locations designated by the RE or disposed of outside the

right-of-way in conformance with the Standard Specifications. 

Silt fences that are damaged and become unsuitable for the intended purpose, 

as determined by the RE, shall be removed from the site of work, disposed of 

outside the highway right-of-way in conformance with the Standard

Specifications, and replaced with new silt fence barriers. 
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Holes, depressions or other ground disturbance caused by the removal of the 

temporary silt fences shall be backfilled and repaired in conformance with the 

Standard Specifications.

Remove silt fence when no longer needed or as required by the RE.  Fill and 

compact post holes and anchorage trench, remove sediment accumulation,

and grade fence alignment to blend with adjacent ground. 
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BMP Objectives

l Stabilization

diment Control

racking Control

ind Erosion Control

on-Storm Water Management
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Standard Symbol

Soi

Se

T

W

N

Materials and Waste Management

Definition and 
Purpose

A sediment/desilting basin is a temporary basin formed by excavating and/or

constructing an embankment so that sediment-laden runoff is temporarily

detained under quiescent conditions, allowing sediment to settle out before the 

runoff is discharged (refer to Figures 1 and 2). 

Appropriate
Applications

Sediment basins shall be designed in accordance with Section A of the State of 

California NPDES General Permit for Storm Water Discharges Associated with 

Construction Activities (General Permit).  If there is insufficient area to construct 

a sediment basin in accordance with the General Permit requirements, then the 

alternate desilting design standards specified herein may be used.  This BMP may 

be implemented on a project-by-project basis with other BMPs when determined

necessary and feasible by the RE. 

Sediment/Desilting Basins shall be considered for use: 

On construction projects with disturbed areas during the rainy season.

Where sediment-laden water may enter the drainage system or watercourses.

At outlets of disturbed soil areas with areas between 2 ha and 4 ha (5 ac and 

10 ac). 

Limitations Alternative BMPs must be thoroughly investigated for erosion control before 

selecting temporary desilting basins. 

Requires large surface areas to permit settling of sediment. 

Not appropriate for drainage areas greater than 30 ha (75 ac). 

Not to be located in live streams 
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For safety reasons, basins shall have protective fencing.

Size may be limited by availability of right-of-way.

Standards and 
Specifications

Limit the contributing area to the sediment/desilting basin to only the runoff 

from the disturbed soil areas.  Use temporary concentrated flow conveyance

controls to divert runoff from undisturbed areas away from the 

sediment/desilting basin. 

Sediment Basin 

Sediment basins shall, at a minimum, be designed as follows: 

Option 1:  Pursuant to local ordinance for sediment basin design and

maintenance, provided that the design efficiency is as protective or more

protective of water quality than Option 3.

OR

Option 2:  Sediment basin(s), as measured from the bottom of the basin 

to the principal outlet, shall have at least a capacity equivalent to 102

cubic meters (3,600 cubic feet) of storage per 0.4 hectare (1 acre) 

draining into the sediment basin.  The length of the basin shall be more 

than twice the width of the basin.  The length is determined by

measuring the distance between the inlet and the outlet; and the depth

must not be less than 0.9 m (3 ft) nor greater than 1.5 m (5 ft) for safety

reasons and for maximum efficiency.

OR

Option 3:  Sediment basin(s) shall be designed using the standard 

equation:

As=1.2Q/Vs (Eq. 1)

Where:

As = Minimum surface area for trapping soil particles of a certain size

Vs = Settling velocity of the design particle size chosen 

Q = C I A

Where:

Q = Discharge rate measured in cubic feet per second 

C = Runoff coefficient 

I = Precipitation intensity for the 10-year, 6-hour rain event

A = Area draining into the sediment basin in acres 
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The design particle size shall be the smallest soil grain size determined
by wet sieve analysis, or the fine silt sized (0.01mm) particle, and the Vs
used shall be 100 percent of the calculated settling velocity.

The length is determined by measuring the distance between the inlet 
and the outlet; the length shall be more than twice the dimension as the 
width; the depth shall not be less than 0.9 m (3 ft) nor greater than 1.5 m
(5 ft) for safety reasons and for maximum efficiency [0.6 m (2 ft) of 
sediment storage, 0.6 m (2 ft) of capacity).  The basin(s) shall be located 
on the site where it can be maintained on a year-round basis and shall be 
maintained on a schedule to retain the 0.6 m (2 ft) of capacity.

OR

Option 4:  The use of an equivalent surface area design or equation, 
provided that the design efficiency is as protective or more protective of 
water quality than Option 3.

Desilting Basin 

Desilting basins shall be designed to have a capacity equivalent to 100 cubic 

meters of storage (as measured from the top of the basin to the principal 

outlet) per hectare of contributory area.  This design is less than the required 

to capture the 0.01 mm particle size but larger than that required to capture

particles 0.02 mm or larger. 

The length of the basin shall be more than twice the width of the basin; the 

length shall be determined by measuring the distance between the inlet and 

the outlet. 

The depth must be no less than one (1) meter nor greater than 1.5 m.

Basins with an impounding levee greater than 1.5 m (5 ft) tall, measured from

the lowest point to the impounding area to the highest point of the levee, and 

basins capable of impounding more than 1000 cubic meters (35,300 cubic 

feet), shall be designed by a professional Civil Engineer registered with the 

state of California.  The design must be submitted to the Resident Engineer 

(RE) for approval at least 7 days prior to the basin construction.  The design 

shall include maintenance requirements, including sediment and vegetation

removal, to ensure continuous function of the basin outlet and bypass 

structures.

General Requirements

Design and locate sediment/desilting basins so that they can be maintained.

Construct desilting basins prior to the rainy season and construction activities. 

Sediment/desilting basins, regardless of size and storage volume, shall include

features to accommodate overflow or bypass flows that exceed the design storm

event. The calculated basin volume and proposed location shall be submitted to
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the RE for approval at least 3 days prior to the basin construction.

Construct an emergency spillway to accommodate flows not carried by the

principal spillway.  Spillway shall consist of an open channel (earthen or 

vegetated) over undisturbed material (not fill) or constructed of a non-

erodible riprap. 

Spillway control section, which is a level portion of the spillway channel at 

the highest elevation in the channel, shall be a minimum of 6 m (20 ft) in 

length.

A forebay, constructed upstream of the basin may be provided to remove

debris and larger particles. 

Basin inlets shall be located to maximize travel distance to the basin outlet. 

Rock or vegetation shall be used to protect the basin inlet and slopes against 

erosion.

The outflow from the basins shall be provided with outlet protection to 

prevent erosion and scouring of the embankment and channel.  See BMP SS-

10, “Outlet Protection/Velocity Dissipation Devices.”

Basin shall be located:  (1) by excavating a suitable area or where a low 

embankment can be constructed across a swale, (2) where post-construction

(permanent) detention basins will be constructed, (3) where failure would not 

cause loss of life or property damage, (4) where the basins can be maintained

on a year-round basins to provide access for maintenance, including sediment 

removal and sediment stockpiling in a protected area, and to maintain the 

basin to provide the required capacity.

Areas under embankments, structural works, and sediment/desilting basin 

must be cleared, stripped of vegetation in accordance with Standard 

Specifications Section 16 – “Clearing and Grubbing.”

Earthwork shall be in accordance with Standard Specifications Section 19 – 

“Earthwork”.  Contractor is specifically directed to Standard Specifications 

Sections 19-5, “Compaction,” and 19-6, “Embankment Construction.”

Structure shall be placed on a firm, smooth foundation with the base securely

anchored with concrete or other means to prevent floatation.

Discharge from the basin shall be accomplished through a water quality

outlet.  An example is shown in Figure 3.  The Principal outlet shall consist of 

a corrugated metal, high density polyethylene (HDPE), or reinforced concrete 

riser pipe with dewatering holes and an anti-vortex device and trash rack 

attached to the top of the riser, to prevent floating debris from flowing out of 

the basin or obstructing the system.  This principal structure shall be designed 
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to accommodate the inflow design storm. 

A rock pile or rock-filled gabions can serve as alternatives to the debris

screen, although the designer should be aware of the potential for extra 

maintenance involved should the pore spaces in the rock pile clog. 

Proper hydraulic design of the outlet is critical to achieving the desired

performance of the basin. The water quality outlet should be designed to 

drain the basin within 24 to 72 hours (also referred to as “drawdown time”).

(The 24-hour limit is specified to provide adequate settling time; the 72-hour

limit is specified to mitigate vector control concerns.)

The two most common outlet problems that occur are: (1) the capacity of the 

outlet is too great resulting in only partial filling of the basin and drawdown

time less than designed for; and (2) the outlet clogs because it is not 

adequately protected against trash and debris.  To avoid these problems, the 

following outlet types are recommended for use: (1) a single orifice outlet 

with or without the protection of a riser pipe, and (2) perforated riser.  Design 

guidance for single orifice and perforated riser outlets are as follows:

Flow Control Using a Single Orifice At The Bottom Of The Basin

(Figure 1):  The outlet control orifice should be sized using the following

equation:

CT

HoHAx

gCT

HoHA
a

5.05

5.0

5.0 )()107(

)2(3600

)(2
      (Eq. 2) 

where:

a = area of orifice (ft2) (1 ft2 =0.0929m2)

A = surface area of the basin at mid elevation (ft2)

C = orifice coefficient

T = drawdown time of full basin (hrs) 

G = gravity (32.2 ft/s2)

H = elevation when the basin is full (ft) 

Ho = final elevation when basin is empty (ft) 

With a drawdown time of 40 hours, the equation becomes:

C

HoHAx
a

5.06 )()1075.1(
      (Eq. 3) 

Flow Control Using Multiple Orifices (see Figure2):
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5.0

max

max

])[2(

)(2

orificesofcentroid

t
hhgCT

hA
a     (Eq. 4) 

With terms as described above except:

at = total area of orifices 

hmax = maximum height from lowest orifice to the maximum water

surface (ft) 

hcentroid of orifices = height from the lowest orifice to the centroid of the orifice 

configuration (ft) 

Allocate the orifices evenly on two rows; separate the holes by 3x hole

diameter vertically, and by 120 degrees horizontally (refer to Figure 3). 

Because basins are not maintained for infiltration, water loss by infiltration 

should be disregarded when designing the hydraulic capacity of the outlet 

structure.

Care must be taken in the selection of "C"; 0.60 is most often recommended 

and used.  However, based on actual tests, GKY (1989), "Outlet Hydraulics of 

Extended Detention Facilities for Northern Virginia Planning District

Commission", recommends the following:

C = 0.66 for thin materials; where the thickness is equal to or less than 

the orifice diameter, or 

C = 0.80 when the material is thicker than the orifice diameter

The Contractor shall verify that the outlet is properly designed to handle the 

design and peak flows. 

Attach riser pipe (watertight connection) to a horizontal pipe (barrel), which 

extends through the embankment to toe of fill.  Provide anti-seep collars on 

the barrel. 

Cleanout level shall be clearly marked on the riser pipe

Avoid dewatering of groundwater to the sediment/desilting basin during the 

rainy season.  Insignificant quantities of accumulated precipitation may be 

dewatered to the sediment/desilting basin unless precipitation is forecasted

within 24 hours.  Refer to NS-2 “Dewatering Operations.” 

Chain link fencing shall be provided around each sediment/desilting basin to 

prevent unauthorized entry to the basin or if safety is a concern.  Fencing 

shall be in accordance with Standard Specifications Section 80 – “Fencing.”

Maintenance and 
Inspection

Inspect sediment/desilting basins before and after rainfall events and weekly

during the rest of the rainy season.  During extended rainfall events, inspect at 

l h
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least every 24 hours. 

Examine basin banks for seepage and structural soundness. 

Check inlet and outlet structures and spillway for any damage or obstructions.

Repair damage and remove obstructions as needed, or as directed by the RE. 

Remove standing water from the basin within 72 hours after accumulation.

Check inlet and outlet area for erosion and stabilize if required, or if directed 

by the RE. 

Remove accumulated sediment when its volume reaches one-third the volume

of the sediment storage.  Properly dispose of sediment and debris removed

from the basin.

Check fencing for damage and repair as needed or as directed by the RE. 
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FIGURE 1:  SINGLE ORIFICE DESIGN
NOT TO SCALE

Sediment storage 

depth

permanent pool 
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FIGURE 2:  MULTIPLE ORIFICE DESIGN
NOT TO SCALE

Anti

floatation
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FIGURE 3:  MULTIPLE ORIFICE OUTLET RISER
NOT TO SCALE

Caltrans Storm Water Quality Handbooks Section 4 
Construction Site Best Management Practices Manual Sediment/Desilting Basin SC-2
March 1, 2003 10 of 10 



Sediment Trap SC-3

BMP Objectives

il Stabilization

ediment Control

racking Control

ind Erosion Control

on-Storm Water Management
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Standard Symbol

So

S

T

W

N

Materials and Waste Management

Definition and 
Purpose

A sediment trap is a temporary containment area that allows sediment in collected 

storm water to settle out during infiltration or before the runoff is discharged

through a stabilized spillway. Sediment traps are formed by excavating or 

constructing an earthen embankment across a waterway or low drainage area.

Appropriate
Applications

Sediment traps may be used on construction projects where the drainage area 

is less than 2 ha (5 ac).  Traps should be placed where sediment-laden storm

water enters a storm drain or watercourse. 

This BMP may be implemented on a project-by-project basis with other 

BMPs when determined necessary and feasible by the Resident Engineer 

(RE).

As a supplemental control, sediment traps provide additional protection for a 

water body or for reducing sediment before it enters a drainage system.

Limitations Requires large surface areas to permit infiltration and settling of sediment. 

Not appropriate for drainage areas greater than 2 ha (5 ac).

Only removes large and medium sized particles and requires upstream erosion 

control.

Attractive and dangerous to children, requiring protective fencing. 

Not to be located in live streams. 

Size may be limited by availability of right-of-way.



Sediment Trap SC-3

Standards and 
Specifications

Construct sediment traps prior to rainy season and construction activities. 

Trap shall be situated according to the following criteria: (1) by excavating a 

suitable area or where a low embankment can be constructed across a swale,

(2) where failure would not cause loss of life or property damage, and (3) to 

provide access for maintenance, including sediment removal and sediment

stockpiling in a protected area. 

Trap shall be sized to accommodate a settling zone and sediment storage zone 

with recommended minimum volumes of 130 m3/ha (67 yd3/ac) and 65

m3/ha (33 yd3/ac) of contributing drainage area, respectively, based on 12.7 

mm (0.5 in) of runoff volume over a 24-hr period.  Multiple traps and/or 

additional volume may be required to accommodate site specific rainfall and 

soil conditions. 

Traps with an impounding levee greater than 1.5 m (5 ft) tall, measured from

the lowest point to the impounding area to the highest point of the levee, and 

traps capable of impounding more than 1000 cubic meters (35,300 cubic

feet), shall be designed by a professional Civil Engineer registered with the 

state of California.  The design must be submitted to the Resident Engineer 

(RE) for approval at least 7 days prior to the basin construction.  The design 

shall include maintenance requirements, including sediment and vegetation

removal, to ensure continuous function of the trap outlet and bypass

structures.

Earthwork shall be in accordance with Standard Specifications Section 19 – 

“Earthwork”.  Contractor is specifically directed to Standard Specifications 

Sections 19-5 and 19-6 entitled, “Compaction” and “Embankment

Construction,” respectively.

Areas under embankments, structural works, and sediment traps shall be 

cleared and stripped of vegetation in accordance with Standard Specifications

Section 16 – “Clearing and Grubbing.”

Use rock or vegetation to protect the trap outlets against erosion. 

Fencing, in accordance with Standard Specifications Section 80 – “Fencing,”

shall be provided to prevent unauthorized entry.

Maintenance and 
Inspection

Inspect sediment traps before and after rainfall events and weekly during the 

rest of the rainy season.  During extended rainfall events, inspect sediment 

traps at least every 24 hours. 

If captured runoff has not completely infiltrated within 72 hours then the 

sediment trap must be dewatered.

Inspect trap banks for embankment seepage and structural soundness.
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Inspect outlet structure and rock spillway for any damage or obstructions.

Repair damage and remove obstructions as needed or as directed by the RE. 

Inspect outlet area for erosion and stabilize if required, or as directed by the 

RE.

Remove accumulated sediment when the volume has reached one-third the 

original trap volume.

Properly disposed of sediment and debris removed from the trap. 

Inspect fencing for damage and repair as needed or as directed by the RE. 
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Check Dams SC-4

BMP Objectives

il Stabilization

ediment Control

racking Control

ind Erosion Control

on-Storm Water Management

CD

CD
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Standard Symbol

So

S

T

W

N

Materials and Waste Management

Definition and 
Purpose

Check dams reduce scour and channel erosion by reducing flow velocity and 

encouraging sediment settlement.  A check dam is a small device constructed of 

rock, gravel bags, sandbags, fiber rolls, or other proprietary product placed across 

a natural or man-made channel or drainage ditch.

Appropriate
Applications

Check dams may be installed:

In small open channels that drain 4 ha (10 ac) or less. 

In steep channels where storm water runoff velocities exceed 1.5 m/s 

(4.9 ft/sec). 

During the establishment of grass linings in drainage ditches or channels. 

In temporary ditches where the short length of service does not warrant 

establishment of erosion-resistant linings.

This BMP may be implemented on a project-by-project basis with other 

BMPs when determined necessary and feasible by the Resident Engineer 

(RE).

Limitations Not to be used in live streams. 

Not appropriate in channels that drain areas greater than 4 ha (10 ac). 

Not to be placed in channels that are already grass lined unless erosion is 

expected, as installation may damage vegetation. 

Require extensive maintenance following high velocity flows. 

Promotes sediment trapping, which can be re-suspended during subsequent

storms or removal of the check dam.



Check Dams SC-4

Not to be constructed from straw bales or silt fence. 

Standards and 
Specifications

Check dams shall be placed at a distance and height to allow small pools to 

form behind them.  Install the first check dam approximately 5 meters (16 ft) 

from the outfall device and at regular intervals based on slope gradient and 

soil type.

For multiple check dam installation, backwater from downstream check dam

shall reach the toe of the upstream dam.

High flows (typically a 2-year storm or larger) shall safely flow over the 

check dam without an increase in upstream flooding or damage to the check 

dam.

Where grass is used to line ditches, check dams shall be removed when grass 

has matured sufficiently to protect the ditch or swale. 

Rock shall be placed individually by hand or by mechanical methods (no 

dumping of rock) to achieve complete ditch or swale coverage. 

Fiber rolls may be used as check dams if approved by the RE or the 

Construction NPDES Coordinator. Refer to SC-5 “Fiber Rolls.” 

Gravel bags may be used as check dams with the following specifications: 

Materials

Bag Material:  Bags shall be either polypropylene, polyethylene or 
polyamide woven fabric, minimum unit weight 135 g/m2 (four ounces 
per square yard), mullen burst strength exceeding 2,070 kPa (300 psi) in 
conformance with the requirements in ASTM designation D3786, and
ultraviolet stability exceeding 70% in conformance with the 
requirements in ASTM designation D4355.

Bag Size:  Each gravel-filled bag shall have a length of 450 mm (18 in), 
width of 300 mm (12 in), thickness of 75 mm (3 in), and mass of 
approximately 15 kg (33 lb).  Bag dimensions are nominal, and may vary
based on locally available materials.  Alternative bag sizes shall be 
submitted to the RE for approval prior to deployment.

Fill Material:  Fill material shall be between 10 mm and 20 mm (0.4 and 
0.8 inch) in diameter, and shall be clean and free from clay balls, organic 
matter, and other deleterious materials. The opening of gravel-filled 
bags shall be secured such that gravel does not escape.  Gravel-filled 
bags shall be between 13 kg and 22 kg (28 and 48 lb) in mass.  Fill 
material is subject to approval by the RE. 

Installation

Install along a level contour. 

Tightly abut bags and stack gravel bags using a pyramid approach.
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Gravel bags shall not be stacked any higher than 1 meter (3.2 ft). 

Upper rows of gravel bags shall overlap joints in lower rows. 

Maintenance and 
Inspection

Inspect check dams after each significant rainfall event.  Repair damage as 

needed or as required by the RE. 

Remove sediment when depth reaches one-third of the check dam height. 

Remove accumulated sediment prior to permanent seeding or soil 

stabilization.

Remove check dam and accumulated sediment when check dams are no 

longer needed or when required by the RE.

Removed sediment shall be incorporated in the project at locations designated 

by the RE or disposed of outside the highway right-of-way in conformance

with the Standard Specifications. 
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0.1 m to 

1 m Max 
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BMP Objectives

il Stabilization

diment Control

racking Control

ind Erosion Control

on-Storm Water Management
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Standard Symbol

So

Se

T

W

N

Materials and Waste Management

Definition and 
Purpose

A fiber roll consists of wood excelsior, rice or wheat straw, or coconut fibers that 

is rolled or bound into a tight tubular roll and placed on the toe and face of slopes 

to intercept runoff, reduce its flow velocity, release the runoff as sheet flow and 

provide removal of sediment from the runoff.  Fiber rolls may also be used for 

inlet protection and as check dams under certain situations. 

Appropriate
Applications

This BMP may be implemented on a project-by-project basis with other 

BMPs when determined necessary and feasible by the RE. 

Along the toe, top, face, and at grade breaks of exposed and erodible slopes to 

shorten slope length and spread runoff as sheet flow. 

Below the toe of exposed and erodible slopes. 

Fiber rolls may be used as check dams in unlined ditches if approved by the 

Resident Engineer (RE) or the District Construction Storm Water Coordinator

(refer to SC-4 “Check Dams”). 

Fiber rolls may be used for drain inlet protection if approved by the RE or the 

District Construction Storm Water Coordinator (refer to SC-10 “Storm Drain 

Inlet Protection”). 

Down-slope of exposed soil areas. 

Around temporary stockpiles.

Along the perimeter of a project. 



Fiber Rolls SC-5

Limitations Runoff and erosion may occur if fiber roll is not adequately trenched in. 

Fiber rolls at the toe of slopes greater than 1:5 may require the use of 500 mm

(20” diameter) or installations achieving the same protection (i.e., stacked 

smaller diameter fiber rolls, etc.). 

Fiber rolls may be used for drainage inlet protection if they can be properly

anchored.

Difficult to move once saturated. 

Fiber rolls could be transported by high flows if not properly staked and 

trenched in. 

Fiber rolls have limited sediment capture zone. 

Do not use fiber rolls on slopes subject to creep, slumping, or landslide.

Standards and 
Specifications

Fiber Roll Materials

Fiber rolls shall be either: 

(1) Prefabricated rolls.

(2) Rolled tubes of erosion control blanket.

Assembly of Field Rolled Fiber Roll 

Roll length of erosion control blanket into a tube of minimum 200 mm (8 in) 

diameter.

Bind roll at each end and every 1.2 m (4 ft) along length of roll with jute-type

twine.

Installation

Slope inclination of 1:4 or flatter: fiber rolls shall be placed on slopes 6.0 m

apart.

Slope inclination of 1:4 to 1:2:  fiber rolls shall be placed on slopes 4.5 m

apart.

Slope inclination 1:2 or greater:  fiber rolls shall be placed on slopes 3.0 m

apart.

Stake fiber rolls into a 50 to 100 mm (2 to 4 in) trench. 
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Drive stakes at the end of each fiber roll and spaced 600 mm (2 ft) apart if 

Type 2 installation is used (refer to Page 4).  Otherwise, space stakes 1.2 m

(4 ft) maximum on center if installed as shown on Pages 5 and 6. 

Use wood stakes with a nominal classification of 19 by 19 mm (3/4 by 3/4

in), and minimum length of 600 mm (24 in). 

If more than one fiber roll is placed in a row, the rolls shall be overlapped; not 

abutted.

Removal

Fiber rolls are typically left in place. 

If fiber rolls are removed, collect and dispose of sediment accumulation, and 

fill and compact holes, trenches, depressions or any other ground disturbance 

to blend with adjacent ground. 

Maintenance and 
Inspection

Repair or replace split, torn, unraveling, or slumping fiber rolls. 

Inspect fiber rolls when rain is forecast.  Perform maintenance as needed or as 

required by the RE. 

Inspect fiber rolls following rainfall events and a least daily during prolonged

rainfall.  Perform maintenance as needed or as required by the RE. 

Maintain fiber rolls to provide an adequate sediment holding capacity.

Sediment shall be removed when the sediment accumulation reaches three 

quarters (3/4) of the barrier height.  Removed sediment shall be incorporated

in the project at locations designated by the RE or disposed of outside the 

highway right-of-way in conformance with the Standard Specifications. 
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Vertical spacing

along face of the 

slope varies

between 3m and 6 m 
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OPTIONAL ENTRENCHMENT DETAIL

N.T.S.
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Gravel Bag Berm SC-6

BMP Objectives

il Stabilization

diment Control

racking Control

ind Erosion Control

on-Storm Water Management
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Standard Symbol

So

Se

T

W

N

Materials and Waste Management

Definition and 
Purpose

A gravel bag berm consists of a single row of gravel bags that are installed end to 

end to form a barrier across a slope to intercept runoff, reduce its flow velocity,

release the runoff as sheet flow and provide some sediment removal. Gravel bags

can be used where flows are moderately concentrated, such as ditches, swales,

and storm drain inlets (see BMP SC-10, Storm Drain Inlet Protection) to divert 

and/or detain flows.

Appropriate
Applications

BMP may be implemented on a project-by-project basis with other BMPs

when determined necessary and feasible by the RE. 

Along streams and channels. 

Below the toe of exposed and erodible slopes. 

Down slope of exposed soil areas. 

 Around stockpiles.

Across channels to serve as a barrier for utility trenches or provide a 

temporary channel crossing for construction equipment, to reduce stream

impacts.

Parallel to a roadway to keep sediment off paved areas.

At the top of slopes to divert roadway runoff away from disturbed slopes. 

Along the perimeter of a site. 

To divert or direct flow or create a temporary sediment basin. 

During construction activities in stream beds when the contributing drainage



Gravel Bag Berm SC-6

area is less than 2 ha (5 ac). 

When extended construction period limits the use of either silt fences or straw 

bale barriers. 

When site conditions or construction sequencing require adjustments or 

relocation of the barrier to meet changing field conditions and needs during 

construction.

At grade breaks of exposed and erodible slopes to shorten slope length and 

spread runoff as sheet flow. 

Limitations Degraded gravel bags may rupture when removed, spilling contents. 

Installation can be labor intensive. 

Limited durability for long term projects. 

When used to detain concentrated flows, maintenance requirements increase. 

Standards and 
Specifications

Materials

Bag Material:  Bags shall be woven polypropylene, polyethylene or 

polyamide fabric, minimum unit weight 135 g/m2 (four ounces per square 

yard), mullen burst strength exceeding 2,070 kPa (300 psi) in conformance

with the requirements in ASTM designation D3786, and ultraviolet stability 

exceeding 70% in conformance with the requirements in ASTM designation 

D4355.

Bag Size:  Each gravel-filled bag shall have a length of 450 mm (18 in), width 

of 300 mm (12 in), thickness of 75 mm (3 in), and mass of approximately

15 kg (33 lb).  Bag dimensions are nominal, and may vary based on locally

available materials.  Alternative bag sizes shall be submitted to the RE for 

approval prior to deployment.

Fill Material:  Gravel shall be between 10 mm and 20 mm (0.4 and 0.8 inch)

in diameter, and shall be clean and free from clay balls, organic matter, and 

other deleterious materials.  The opening of gravel-filled bags shall be 

between 13 kg and 22 kg (28 and 48 lb) in mass.  Fill material is subject to 

approval by the RE. 

Installation

When used as a linear control for sediment removal:

Install along a level contour. 

Turn ends of gravel bag row up slope to prevent flow around the ends. 

Generally, gravel bag barriers shall be used in conjunction with temporary

soil stabilization controls up slope to provide effective erosion and sediment
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control.

When used for concentrated flows: 

Stack gravel bags to required height using a pyramid approach. 

Upper rows of gravel bags shall overlap joints in lower rows. 

Construct gravel bag barriers with a set-back of at least 1m from the toe of a 

slope.  Where it is determined to be not practicable due to specific site 

conditions, the gravel bag barrier may be constructed at the toe of the slope, 

but shall be constructed as far from the toe of the slope as practicable.

Requires Certificate of Compliance per Standard Specifications 6-1.07. 

Maintenance and 
Inspection

Inspect gravel bag berms before and after each rainfall event, and weekly

throughout the rainy season. 

Reshape or replace gravel bags as needed, or as directed by the RE. 

Repair washouts or other damages as needed, or as directed by the RE. 

Inspect gravel bag berms for sediment accumulations and remove sediments

when accumulation reaches one-third of the berm height.  Removed sediment

shall be incorporated in the project at locations designated by the RE or 

disposed of outside the highway right-of-way in conformance with the 

Standard Specifications.

Remove gravel bag berms when no longer needed.  Remove sediment 

accumulations and clean, re-grade, and stabilize the area.
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Street Sweeping and Vacuuming SC-7

SSV

BMP Objectives

Standard Symbol

Soil Stabilization

Sediment Control

Tracking Control

Wind Erosion Control

Non-Storm Water Management

Materials and Waste Management

Definition and 
Purpose

Practices to remove tracked sediment to prevent the sediment from entering a 

storm drain or watercourse. 

Appropriate
Applications

These practices are implemented anywhere sediment is tracked from the project 

site onto public or private paved roads, typically at points of ingress/egress. 

Limitations Sweeping and vacuuming may not be effective when soil is wet or muddy.

Standards and 
Specifications

Kick brooms or sweeper attachments shall not be used.

Inspect potential sediment tracking locations daily.

Visible sediment tracking shall be swept and/or vacuumed daily.

If not mixed with debris or trash, consider incorporating the removed

sediment back into the project. 

Maintenance and 
Inspection

Inspect ingress/egress access points daily and sweep tracked sediment as 

needed, or as required by the Resident Engineer (RE). 

Be careful not to sweep up any unknown substance or any object that may be 

potentially hazardous.

Adjust brooms frequently; maximize efficiency of sweeping operations. 

After sweeping is finished, properly dispose of sweeper wastes at an approved 

dumpsite in conformance with the provisions in Standard Specifications 

Section 7-1.13 . 
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Standard Symbol

BMP Objectives

Soil Stabilization

Sediment Control

Tracking Control

Wind Erosion Control

Non-Storm Water Management

Materials and Waste Management

Definition and 
Purpose

A sandbag barrier is a temporary linear sediment barrier consisting of stacked 

sandbags, designed to intercept and slow the flow of sediment-laden sheet flow 

runoff.  Sandbag barriers allow sediment to settle from runoff before water leaves

the construction site.

Appropriate
Applications

This BMP may be implemented on a project-by-project basis in addition to 

other BMPs when determined necessary and feasible by the Resident 

Engineer (RE). 

Along the perimeter of a site. 

Along streams and channels. 

Below the toe of exposed and erodible slopes. 

Down slope of exposed soil areas. 

 Around stockpiles.

Across channels to serve as a barrier for utility trenches or provide a 

temporary channel crossing for construction equipment, to reduce stream

impacts.

Parallel to a roadway to keep sediment off paved areas.

At the top of slopes to divert roadway runoff away from disturbed slopes. 

To divert or direct flow or create a temporary sediment/desilting basin.

During construction activities in stream beds when the contributing drainage

area is less than 2 ha (5 ac). 



Sandbag Barrier SC-8

Appropriate
Applications

This BMP may be implemented on a project-by-project basis in addition to 

other BMPs when determined necessary and feasible by the Resident 

Engineer (RE). 

Along the perimeter of a site. 

Along streams and channels. 

Below the toe of exposed and erodible slopes. 

Down slope of exposed soil areas. 

 Around stockpiles.

Across channels to serve as a barrier for utility trenches or provide a 

temporary channel crossing for construction equipment, to reduce stream

impacts.

Parallel to a roadway to keep sediment off paved areas.

At the top of slopes to divert roadway runoff away from disturbed slopes. 

To divert or direct flow or create a temporary sediment/desilting basin.

During construction activities in stream beds when the contributing drainage

area is less than 2 ha (5 ac). 

When extended construction period limits the use of either silt fences or straw 

bale barriers. 

Along the perimeter of vehicle and equipment fueling and maintenance areas 

or chemical storage areas. 

To capture and detain non-storm water flows until proper cleaning operations 

occur.

When site conditions or construction sequencing require adjustments or 

relocation of the barrier to meet changing field conditions and needs during 

construction.

To temporarily close or continue broken, damaged or incomplete curbs. 

Limitations Limit the drainage area upstream of the barrier to 2 ha (5 ac). 

Degraded sandbags may rupture when removed, spilling sand. 

Installation can be labor intensive. 

Limited durability for long-term projects. 
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When used to detain concentrated flows, maintenance requirements increase. 

Standards and 
Specifications

Materials

Sandbag Material:  Sandbag shall be woven polypropylene, polyethylene or 

polyamide fabric, minimum unit weight 135 g/m2 (four ounces per square 

yard), mullen burst strength exceeding 2,070 kPa (300 psi) in conformance

with the requirements in ASTM designation D3786, and ultraviolet stability 

exceeding 70% in conformance with the requirements in ASTM designation 

D4355.  Use of burlap is not acceptable.

Sandbag Size:  Each sand-filled bag shall have a length of 450 mm (18 in), 

width of 300 mm (12 in), thickness of 75 mm (3 in), and mass of 

approximately 15 kg (33 lb.).  Bag dimensions are nominal, and may vary

based on locally available materials. Alternative bag sizes shall be submitted

to the RE for approval prior to deployment.

Fill Material:  All sandbag fill material shall be non-cohesive, Class 1 or 

Class 2 permeable material free from clay and deleterious material,

conforming to the provisions in Standard Specifications Section 68-1.025

“Permeable Material”.  The requirements for the Durability Index and Sand 

Equivalent do not apply.  Fill material is subject to approval by the RE.

Installation

When used as a linear sediment control: 

Install along a level contour. 

Turn ends of sandbag row up slope to prevent flow around the ends.

Generally, sandbag barriers shall be used in conjunction with temporary

soil stabilization controls up slope to provide effective erosion and 

sediment control. 

Install as shown in Pages 4 and 5 of this BMP. 

Construct sandbag barriers with a set-back of at least 1m (3 ft) from the toe of 

a slope.  Where it is determined to be not practical due to specific site 

conditions, the sandbag barrier may be constructed at the toe of the slope, but 

shall be constructed as far from the toe of the slope as practicable. 

Maintenance and 
Inspection

Inspect sandbag barriers before and after each rainfall event, and weekly 

throughout the rainy season. 
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Reshape or replace sandbags as needed, or as directed by the RE. 

Repair washouts or other damages as needed, or as directed by the RE. 

Inspect sandbag barriers for sediment accumulations and remove sediments 

when accumulation reaches one-third the barrier height.  Removed sediment

shall be incorporated in the project at locations designated by the RE or 

disposed of outside the highway right-of-way in conformance with the 

Standard Specifications.

Remove sandbags when no longer needed.  Remove sediment accumulation,

and clean, re-grade, and stabilized the area. 
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Straw Bale Barrier SC-9

BMP Objectives

il Stabilization

diment Control

racking Control

ind Erosion Control

on-Storm Water Management
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Standard Symbol

So

Se

T

W
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Definition and 
Purpose

A straw bale barrier is a temporary linear sediment barrier consisting of straw 

bales, designed to intercept and slow sediment-laden sheet flow runoff.  Straw 

bale barriers allow sediment to settle from runoff before water leaves the 

construction site.

Appropriate
Applications

This BMP may be implemented on a project-by-project basis in addition to 

other BMPs when determined necessary and feasible by the Resident 

Engineer (RE). 

Along the perimeter of a site. 

Along streams and channels. 

Below the toe of exposed and erodible slopes. 

Down slope of exposed soil areas. 

 Around stockpiles.

Across minor swales or ditches with small catchments.

Around above grade type temporary concrete washouts (See BMP WM-8,

“Concrete Waste Management”). 

Parallel to a roadway to keep sediment off paved areas.



Straw Bale Barrier SC-9

Limitations Installation can be labor intensive. 

Straw bale barriers are maintenance intensive. 

Degraded straw bales may fall apart when removed or left in place for 

extended periods. 

Can’t be used on paved surfaces. 

Not to be used for drain inlet protection.

Shall not be used in areas of concentrated flow. 

Can be an attractive food source for some animals.

May introduce undesirable non-native plants to the area. 

Standards and 
Specifications

Materials

Straw Bale Material: Straw bale materials shall conform to the provisions in

Standard Specifications Section 20-2.06, “Straw.” 

Straw Bale Size:  Each straw bale shall be a minimum of 360 mm (14 in) 

wide, 450 mm (18 in) in height, 900 mm (36 in) in length and shall have a 

minimum mass of 23 kg (51 lb.)  The straw bale shall be composed entirely of

vegetative matter, except for the binding material.

Bale Bindings:  Bales shall be bound by either steel wire, nylon or 

polypropylene string placed horizontally.  Jute and cotton binding shall not be

used.  Baling wire shall be a minimum diameter of 1.57 mm (0.06 inch).

Nylon or polypropylene string shall be approximately 2 mm (0.08 inch) in 

diameter with a breaking strength of 360 N. 

Stakes:  Wood stakes shall be commercial quality lumber of the size and 

shape shown on the plans. Each stake shall be free from decay, splits or 

cracks longer than the thickness of the stake, or other defects that would 

weaken the stakes and cause the stakes to be structurally unsuitable.  Steel bar 

reinforcement shall be equal to a number four designation or greater.  End 

protection shall be provided for any exposed bar reinforcement.

Installation

Limit the drainage area upstream of the barrier to 0.3 ha/100 m

(0.25 ac/100ft) or barrier. 

Limit the slope length draining to the straw bale barrier to 30 m (100 ft.) 

Caltrans Storm Water Quality Handbooks Section 4 
Construction Site Best Management Practices Manual Straw Bale Barrier SC-9
March 1, 2003 2 of 5 



Straw Bale Barrier SC-9

Slopes of 2:100 (V:H) (2%) or flatter are preferred.  If the slope exceeds 1:10 

(V:H) (10%), the length of slope upstream of the barrier must be less than 

15 m (50 ft). 

Install straw bale barriers along a level contour, with the last straw bale turned 

up slope. 

Straw bales must be installed in a trench and tightly abut adjacent bales. 

Construct straw bale barriers with a set-back of at least 1 m (3 ft) from the toe 

of a slope.  Where it is determined to be not practical due to specific site 

conditions, the straw bale barrier may be constructed at the toe of the slope, 

but shall be constructed as far from the toe of the slope as practical.

See pages 4 and 5 of this BMP for installation detail. 

Maintenance and 
Inspection

Inspect straw bale barriers before and after each rainfall event, and weekly

throughout the rainy season. 

Inspect straw bale barriers for sediment accumulations and remove sediment

when depth reaches one-third the barrier height.  Removed sediment shall be 

incorporated in the project at locations designated by the RE or disposed of 

outside the highway right-of-way in conformance with the Standard

Specifications.

Replace or repair damage bales as needed or as directed by the RE. 

Repair washouts or other damages as needed or as directed by the RE.

Remove straw bales when no longer needed.  Remove sediment

accumulation, and clean, re-grade, and stabilized the area.
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Standard Symbol
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Materials and Waste Management

Definition and 
Purpose

Devices used at storm drain inlets that are subject to runoff from construction 

activities to detain and/or to filter sediment-laden runoff to allow sediment to 

settle and/or to filter sediment prior to discharge into storm drainage systems or 

watercourses.

Appropriate
Applications

Where ponding will not encroach into highway traffic.

Where sediment laden surface runoff may enter an inlet.

Where disturbed drainage areas have not yet been permanently stabilized. 

Where the drainage area is 0.4 ha (1 ac) or less. 

Appropriate during wet and snow-melt seasons.

Limitations Requires an adequate area for water to pond without encroaching upon

traveled way and should not present itself to be an obstacle to oncoming 

traffic.

May require other methods of temporary protection to prevent sediment-laden

storm water and non-storm water discharges from entering the storm drain

system.

Sediment removal may be difficult in high flow conditions or if runoff is 

heavily sediment laden.  If high flow conditions are expected, use other on-

site sediment trapping techniques (e.g. check dams)  in conjunction with inlet 

protection.

Frequent maintenance is required. 

For drainage areas larger than 0.4 ha (1 ac), runoff shall be routed to a 

sediment trapping device designed for larger flows.  See BMPs SC-2,

“Sediment/Desilting Basin,” and SC-3 “Sediment Trap.” 
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Filter fabric fence inlet protection is appropriate in open areas that are subject 

to sheet flow and for flows not exceeding 0.014 m3/s (0.5 cfs). 

Gravel bag barriers for inlet protection are applicable when sheet flows or 

concentrated flows exceed 0.014 m3/s (0.5 cfs), and it is necessary to allow 

for overtopping to prevent flooding.

Fiber rolls and foam barriers are not appropriate for locations where they

cannot be properly anchored to the surface.

Excavated drop inlet sediment traps are appropriate where relatively heavy

flows are expected and overflow capability is needed. 

Standards and 
Specifications

Identify existing and/or planned storm drain inlets that have the potential to 

receive sediment-laden surface runoff.  Determine if storm drain inlet protection 

is needed, and which method to use.

Methods and Installation 

DI Protection Type 1 - Filter Fabric Fence - The filter fabric fence (Type 1) 

protection is illustrated on Page 5.  Similar to constructing a silt fence.  See 

BMP SC-1, “Silt Fence.”  Do not place filter fabric underneath the inlet grate 

since the collected sediment may fall into the drain inlet when the fabric is 

removed or replaced. 

DI Protection Type 2 - Excavated Drop Inlet Sediment Trap - The excavated 

drop inlet sediment trap (Type 2) is illustrated in Page 6.  Similar to 

constructing a temporary silt fence, See BMP SC-1, “Silt Fence.”  Size 

excavated trap to provide a minimum storage capacity calculated at the rate of 

130 m3/ha (67 yd3/ac) of drainage area. 

DI Protection Type 3 – Gravel bag - The gravel bag barrier (Type 3) is 

illustrated in Page 7.  Flow from a severe storm shall not overtop the curb.  In 

areas of high clay and silts, use filter fabric and gravel as additional filter

media.  Construct gravel bags in accordance with BMP SC-6, “Gravel Bag 

Berm.” Gravel bags shall be used due to their high permeability.

DI Protection Type 4 – Foam Barriers and Fiber Rolls – Foam barrier or 

fiber roll (Type 4) is placed around the inlet and keyed and anchored to the 

surface.  Foam barriers and fiber rolls are intended for use as inlet protection 

where the area around the inlet is unpaved and the foam barrier or fiber roll 

can be secured to the surface.  RE or Construction Storm Water Coordinator

approval is required. 

Maintenance and 
Inspection

General

Inspect all inlet protection devices before and after every rainfall event, and 

weekly during the rest of the rainy season.  During extended rainfall events, 

inspect inlet protection devices at least once every 24 hours. 
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Inspect the storm drain inlet after severe storms in the rainy season to check 

for bypassed material.

Remove all inlet protection devices within thirty days after the site is 

stabilized, or when the inlet protection is no longer needed.

Bring the disturbed area to final grade and smooth and compact it.

Appropriately stabilize all bare areas around the inlet.

Clean and re-grade area around the inlet and clean the inside of the storm

drain inlet as it must be free of sediment and debris at the time of final

inspection.

Requirements by Method

Type 1 - Filter Fabric Fence 

This method shall be used for drain inlets requiring protection in areas

where finished grade is established and erosion control seeding has been 

applied or is pending.

Make sure the stakes are securely driven in the ground and are 

structurally sound (i.e., not bent, cracked, or splintered, and are 

reasonably perpendicular to the ground).  Replace damaged stakes. 

Replace or clean the fabric when the fabric becomes clogged with 

sediment.  Make sure the fabric does not have any holes or tears. Repair

or replace fabric as needed or as directed by the RE. 

At a minimum, remove the sediment behind the fabric fence when 

accumulation reaches one-third the height of the fence or barrier height.

Removed sediment shall be incorporated in the project at locations 

designated by the RE or disposed of outside the highway right-of-way in

conformance with the Standard Specifications Section 7-1.13.

Type 2 – Excavated Drop Inlet Sediment Trap 

This method may be used for drain inlets requiring protection in areas 

that have been cleared and grubbed, and where exposed soil areas are

subject to grading. 

Remove sediment from basin when the volume of the basin has been 

reduced by one-half. 

Type 3 - Gravel Bag Barrier 

This method may be used for drain inlets surrounded by AC or paved 

surfaces.

Inspect bags for holes, gashes, and snags. 
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Check gravel bags for proper arrangement and displacement.  Remove the 

sediment behind the barrier when it reaches one-third the height of the

barrier.  Removed sediment shall be incorporated in the project at 

locations designated by the RE or disposed of outside the highway right-

of-way in conformance with the Standard Specifications Section 7-1.13.

Type 4 Foam Barriers and Fiber Rolls

This method may be used for drain inlets requiring protection in areas 

that have been cleared and grubbed, and where exposed soil areas subject 

to grading.  RE or Construction Storm Coordinator approval is required.

Check foam barrier or fiber roll for proper arrangement and displacement.

Remove the sediment behind the barrier when it reaches one-third the

height of the barrier.  Removed sediment shall be incorporated in the 

project at locations designated by the RE or disposed of outside the 

highway right-of-way in conformance with the Standard Specifications. 
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DI PROTECTION TYPE 3 

TYPICAL PROTECTION FOR INLET WITH SINGLE FLOW DIRECTION

TYPICAL PROTECTION FOR INLET WITH OPPOSING FLOW DIRECTIONS
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Definition and 
Purpose

This best management practice (BMP) involves developing, for every project, a 

schedule that includes sequencing of construction activities with the 

implementation of construction site BMPs such as temporary soil stabilization 

(erosion control) and temporary sediment controls measures. The purpose is to 

reduce the amount and duration of soil exposed to erosion by wind, rain, runoff

and vehicle tracking, and to perform the construction activities and control 

practices in accordance with the planned schedule. 

Appropriate
Applications

Construction sequencing shall be scheduled to minimize land disturbance for all 

projects during the rainy and non-rainy season. Appropriate BMPs shall be 

implemented during both rainy and non-rainy seasons. 

Limitations None identified.

Standards and 
Specifications

Developing a schedule and planning the project are the very first steps in an 

effective storm water program. The schedule shall clearly show how the rainy

season relates to soil-disturbing and re-stabilization activities. The 

construction schedule shall be incorporated into the SWPPP or WPCP.

The schedule shall include detail on the rainy season implementation and 

deployment of: 

Temporary soil stabilization BMPs. 

Temporary sediment control BMPs. 

Tracking control BMPs. 

Wind erosion control BMPs.



Scheduling SS-1

Non-storm water BMPs.

Waste management and materials pollution control BMPs.

Schedule shall also include dates for significant long-term operations or 

activities that may have planned non-storm water discharges such as

dewatering, sawcutting, grinding, drilling, boring, crushing, blasting, 

painting, hydro-demolition, mortar mixing, bridge cleaning, etc. 

Schedule work to minimize soil disturbing activities during the rainy season. 

Develop the sequencing and timetable for the start and completion of each 

item such as site clearing and grubbing, grading, excavation, paving, pouring

foundations, installing utilities, etc., to minimize the active construction area 

during the rainy season. 

Schedule major grading operations for the non-rainy season when practical.

Stabilize non-active areas within 14 days from the cessation of soil-disturbing

activities or one day prior to the onset of precipitation, whichever occurs first. 

Monitor the weather forecast for rainfall. 

When rainfall is predicted, adjust the construction schedule to allow the

implementation of soil stabilization and sediment controls and sediment 

treatment controls on all disturbed areas prior to the onset of rain. 

Be prepared year-round to deploy soil stabilization and sediment control

practices as required by Section 2 of this Manual. Erosion may be caused 

during dry seasons by unseasonal rainfall, wind, and vehicle tracking. Keep 

the site stabilized year-round, and retain and maintain rainy season sediment

trapping devices in operational condition.

Sequence trenching activities so that most open portions are closed before

new trenching begins. 

Incorporate staged seeding and re-vegetation of graded slopes as work

progresses.

Consider scheduling when establishing permanent vegetation (appropriate

planting time for specified vegetation). 

Apply permanent erosion control to areas deemed substantially complete

during the project’s defined seeding window. 
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Maintenance and 
Inspection

Verify that work is progressing in accordance with the schedule. If progress 

deviates, take corrective actions.

Amend the schedule when changes are warranted or when directed by the 

Resident Engineer (RE). 

The Special Provisions require annual submittal of a rainy season 

implementation schedule. Amend the schedule prior to the rainy season to 

show updated information on the deployment and implementation of 

construction site BMPs. 
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Standard Symbol

Definition and 
Purpose

Preservation of existing vegetation is the identification and protection of desirable

vegetation that provides erosion and sediment control benefits. 

Appropriate
Applications

Preserve existing vegetation at areas on a site where no construction activity is 

planned or will occur at a later date. Specifications for preservation of existing 

vegetation can be found in Standard Specifications, Section 7-1.11.

On a year-round basis, temporary fencing shall be provided prior to the 

commencement of clearing and grubbing operations or other soil-disturbing

activities in areas.

Clearing and grubbing operations should be staged to preserve existing 

vegetation.

Limitations Protection of existing vegetation requires planning, and may limit the area available 

for construction activities. 

Standards and 
Specifications

Timing

Preservation of existing vegetation shall be provided prior to the 

commencement of clearing and grubbing operations or other soil-disturbing

activities in areas identified on the plans to be preserved, especially on areas 

designated as Environmentally Sensitive Areas (ESAs).

Preservation of existing vegetation shall conform to scheduling requirements

set forth in the special provisions. 

Design and Layout 

Mark areas to be preserved with temporary fencing made of orange 

polypropylene that is stabilized against ultraviolet light.  The temporary

fencing shall be at least 1 meter (3.2. ft) tall and shall have openings not larger 

than 50 mm by 50 mm (2 in by 2 in). 

Se

T

W

N

Materials and Waste Management
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Fence posts shall be either wood or metal, at the Contractor’s discretion, as 

appropriate for the intended purpose.  The post spacing and depth shall be 

adequate to completely support the fence in an upright position. 

Minimize the disturbed areas by locating temporary roadways to avoid stands 

of trees and shrubs and to follow existing contours to reduce cutting and filling.

Consider the impact of grade changes to existing vegetation and the root zone. 

Installation

Construction materials, equipment storage, and parking areas shall be located 

where they will not cause root compaction.

Keep equipment away from trees to prevent trunk and root damage.

Maintain existing irrigation systems.

Employees and subcontractors shall be instructed to honor protective devices.

No heavy equipment, vehicular traffic, or storage piles of any construction

materials shall be permitted within the drip line of any tree to be retained.

Removed trees shall not be felled, pushed, or pulled into any retained trees.

Fires shall not be permitted within 30 m (100 ft) of the drip line of any retained 

trees.  Any fires shall be of limited size, and shall be kept under continual 

surveillance.  No toxic or construction materials (including paint, acid, nails, 

gypsum board, chemicals, fuels, and lubricants) shall be stored within 15 m (50 

ft) of the drip line of any retained trees, nor disposed of in any way which

would injure vegetation. 

Trenching and Tunneling 

Trenching shall be as far away from tree trunks as possible, usually outside of

the tree drip line or canopy.  Curve trenches around trees to avoid large roots or 

root concentrations.  If roots are encountered, consider tunneling under them.

When trenching and/or tunneling near or under trees to be retained, tunnels 

shall be at least 450 mm (18 in) below the ground surface, and not below the 

tree center to minimize impact on the roots. 

Tree roots shall not be left exposed to air; they shall be covered with soil as 

soon as possible, protected, and kept moistened with wet burlap or peat moss

until the tunnel and/or trench can be completed.

The ends of damaged or cut roots shall be cut off smoothly.

Trenches and tunnels shall be filled as soon as possible.  Careful filling and 

tamping will eliminate air spaces in the soil which can damage roots. 

Remove any trees intended for retention if those trees are damaged seriously

enough to affect their survival.  If replacement is desired or required, the new 

tree shall be of similar species, and at least 50 mm (2 in) caliper, unless 
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otherwise required by the contract documents. 

After all other work is complete, fences and barriers shall be removed last. This 

is because protected trees may be destroyed by carelessness during the final 

cleanup and landscaping.

Maintenance and 
Inspection

During construction, the limits of disturbance shall remain clearly marked at all 

times.  Irrigation or maintenance of existing vegetation shall conform to the 

requirements in the landscaping plan.  If damage to protected trees still occurs, 

maintenance guidelines described below shall be followed: 

Serious tree injuries shall be attended to by an arborist. 

During construction, District Environmental shall be contacted to ensure that 

ESAs are protected.
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Definition and 
Purpose

Straw mulch consists of placing a uniform layer of straw and incorporating it into

the soil with a studded roller or anchoring it with a stabilizing emulsion.  This is

one of five temporary soil stabilization alternatives to consider. 

Appropriate
Applications

Straw mulch is typically used for soil stabilization as a temporary surface 

cover on disturbed areas until soils can be prepared for revegetation and 

permanent vegetation is established. 

Also typically used in combination with temporary and/or permanent seeding 

strategies to enhance plant establishment.

Limitations Availability of erosion control contractors and straw may be limited prior to 

the rainy season due to high demand.

There is a potential for introduction of weed-seed and unwanted plant 

material.

When straw blowers are used to apply straw mulch, the treatment areas must

be within 45 m (150 ft) of a road or surface capable of supporting trucks.

Straw mulch applied by hand is more time intensive and potentially costly.

May have to be removed prior to permanent seeding or soil stabilization. 

“Punching” of straw does not work in sandy soils. 



Straw Mulch SS-6

Standards and 
Specifications

Straw shall be derived from wheat, rice, or barley.

All materials shall conform to Standard Specifications Sections 20-2.06, 

20-2.07 and 20-2.11.

A tackifier is the preferred method for anchoring straw mulch to the soil on 

slopes.

Crimping, punch roller-type rollers, or track-walking may also be used to 

incorporate straw mulch into the soil on slopes.  Track walking shall only be

used where other methods are impractical.

Avoid placing straw onto the traveled way, sidewalks, lined drainage

channels, sound walls, and existing vegetation.

Straw mulch with tackifier shall not be applied during or immediately before 

rainfall.

Application Procedures

Apply loose straw at a minimum rate of 3,570 kg/ha (4,000 lb/ac), or as 

indicated in the project’s special provisions, either by machine or by hand 

distribution.

If stabilizing emulsion will be used to anchor the straw mulch in lieu of 

incorporation, roughen embankment or fill areas by rolling with a crimping or 

punching-type roller or by track walking before placing the straw mulch.

Track walking should only be used where rolling is impractical.

The straw mulch must be evenly distributed on the soil surface. 

Anchor the mulch in place by using a tackifier or by “punching” it into the 

soil mechanically (incorporating).

A tackifier acts to glue the straw fibers together and to the soil surface.  The 

tackifier shall be selected based on longevity and ability to hold the fibers in 

place.

A tackifier is typically applied at a rate of 140 kg/ha (125 lb/ac).  In windy

conditions, the rates are typically 200 kg/ha (178 lb/ac).

Methods for holding the straw mulch in place depend upon the slope 

steepness, accessibility, soil conditions and longevity.  If the selected method 

is incorporation of straw mulch into the soil, then do as follows: 

Applying and incorporating straw shall follow the requirements in 

Standard Specifications Section 20-3.03.

On small areas, a spade or shovel can be used.
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On slopes with soils, which are stable enough and of sufficient gradient 

to safely support construction equipment without contributing to 

compaction and instability problems, straw can be “punched” into the

ground using a knife-blade roller or a straight bladed coulter, known

commercially as a “crimper.”

On small areas and/or steep slopes, straw can also be held in place using 

plastic netting or jute.  The netting shall be held in place using 11 gauge

wire staples, geotextile pins or wooden stakes.  Refer to BMP SS-7, 

“Geotextiles, Plastic Covers and Erosion Control Blankets/Mats.”

Maintenance and 
Inspections

The key consideration in Maintenance and Inspection is that the straw needs 

to last long enough to achieve erosion control objectives.

Maintain an unbroken, temporary mulched ground cover while DSAs are 

non-active. Repair any damaged ground cover and re-mulch exposed areas. 

Reapplication of straw mulch and tackifier may be required by the Resident

Engineer (RE) to maintain effective soil stabilization over disturbed areas and 

slopes.

After any rainfall event, the Contractor is responsible for maintaining all 

slopes to prevent erosion. 
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Definition and 

Purpose

This Best Management Practice (BMP) involves the placement of geotextiles, 

mats, plastic covers, or erosion control blankets to stabilize disturbed soil areas 

and protect soils from erosion by wind or water.  This is one of five temporary

soil stabilization alternatives to consider. 

Appropriate

Applications

These measures are used when disturbed soils may be particularly difficult to 

stabilize, including the following situations:

Steep slopes, generally steeper than 1:3 (V:H). 

Slopes where the erosion potential is high. 

Slopes and disturbed soils where mulch must be anchored. 

Disturbed areas where plants are slow to develop. 

Channels with flows exceeding 1.0 m/s (3.3 ft/s). 

Channels to be vegetated. 

 Stockpiles. 

Slopes adjacent to water bodies of Environmentally Sensitive Areas (ESAs). 



Geotextiles, Mats, Plastic Covers 
and Erosion Control Blankets 

SS-7

Limitations Blankets and mats are more expensive than other erosion control measures,
due to labor and material costs.  This usually limits their application to areas 
inaccessible to hydraulic equipment, or where other measures are not
applicable, such as channels. 

Blankets and mats are generally not suitable for excessively rocky sites, or 
areas where the final vegetation will be mowed (since staples and netting can 
catch in mowers).

Blankets and mats must be removed and disposed of prior to application of 
permanent soil stabilization measures.

Plastic sheeting is easily vandalized, easily torn, photodegradable, and must
be disposed of at a landfill. 

Plastic results in 100% runoff, which may cause serious erosion problems in 
the areas receiving the increased flow. 

The use of plastic shall be limited to covering stockpiles, or very small graded 
areas for short periods of time (such as through one imminent storm event),
until alternative measures, such as seeding and mulching, may be installed. 

Geotextiles, mats, plastic covers, and erosion control covers have maximum
flow rate limitations; consult the manufacturer for proper selection. 

Standards and 

Specifications

Material Selection

There are many types of erosion control blankets and mats, and selection of the 
appropriate type shall be based on the specific type of application and site 
conditions.  Selection(s) made by the Contractor must be approved by the 
Resident Engineer (RE); certification of compliance shall be in accordance with 
Standard Specifications Section 6-1.07.

Geotextiles

Material shall be a woven polypropylene fabric with minimum thickness of 
1.5 mm (0.06 inch), minimum width of 3.7 m (12 ft) and shall have minimum
tensile strength of 0.67 kN (warp) 0.36 kN (fill) in conformance with the 
requirements in ASTM Designation: D 4632.  The permittivity of the fabric 
shall be approximately 0.07 sec –1 in conformance with the requirements in 
ASTM Designation: D4491.  The fabric shall have an ultraviolet (UV)
stability of 70 percent in conformance with the requirements in ASTM 
designation: D4355.  Geotextile blankets shall be secured in place with wire 
staples or sandbags and by keying into tops of slopes and edges to prevent
infiltration of surface waters under Geotextile. Staples shall be made of 3.05-
mm (0.12-inch) steel wire and shall be U-shaped with 200-mm (8-inch) legs 
and 50-mm (2-inch) crown. 

Geotextiles may be reused if, in the opinion of the RE, they are suitable for 
the use intended. 
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Plastic Covers 

Plastic sheeting shall have a minimum thickness of 6 mil, and shall be keyed

in at the top of slope and firmly held in place with sandbags or other weights 

placed no more than 3 m (10 ft) apart. Seams are typically taped or weighted 

down their entire length, and there shall be at least a 300 mm to 600 mm (12 

to 24 inches) overlap of all seams.  Edges shall be embedded a minimum of 

150 mm (6 inches) in soil. 

All sheeting shall be inspected periodically after installation and after 

significant rainstorms to check for erosion, undermining, and anchorage

failure.  Any failures shall be repaired immediately. If washout or breakages

occurs, the material shall be re-installed after repairing the damage to the 

slope.

Erosion Control Blankets/Mats

Biodegradable rolled erosion control products (RECPs) are typically

composed of jute fibers, curled wood fibers, straw, coconut fiber, or a 

combination of these materials.  For an RECP to be considered 100% 

biodegradable, the netting, sewing or adhesive system that holds the

biodegradable mulch fibers together must also be biodegradable.

Jute is a natural fiber that is made into a yarn, which is loosely woven 

into a biodegradable mesh.  It is designed to be used in conjunction with

vegetation and has longevity of approximately one year.  The material is 

supplied in rolled strips, which shall be secured to the soil with U-shaped 

staples or stakes in accordance with manufacturers’ recommendations.

Excelsior (curled wood fiber) blanket material shall consist of machine

produced mats of curled wood excelsior with 80 percent of the fiber

150 mm (6 inches) or longer.  The excelsior blanket shall be of 

consistent thickness.  The wood fiber shall be evenly distributed over the 

entire area of the blanket. The top surface of the blanket shall be 

covered with a photodegradable extruded plastic mesh.  The blanket

shall be smolder resistant without the use of chemical additives and shall 

be non-toxic and non-injurious to plant and animal life.  Excelsior 

blanket shall be furnished in rolled strips, a minimum of 1220 mm

(48 inches) wide, and shall have an average weight of 0.5 kg/m2

(12 lb/ft2), 10 percent, at the time of manufacture.  Excelsior blankets 

shall be secured in place with wire staples.  Staples shall be made of 

3.05-mm (0.12 inch) steel wire and shall be U-shaped with 200-mm (8-

inch) legs and 50-mm (2-inch) crown. 
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Straw blanket shall be machine-produced mats of straw with a 

lightweight biodegradable netting top layer.  The straw shall be attached 

to the netting with biodegradable thread or glue strips.  The straw blanket 

shall be of consistent thickness.  The straw shall be evenly distributed 

over the entire area of the blanket.  Straw blanket shall be furnished in 

rolled strips a minimum of 2 m (6.5 ft) wide, a minimum of 25 m (80 ft) 

long and a minimum of 0.27 kg/m2 (6.4 lb/ft2).  Straw blankets shall be 

secured in place with wire staples.  Staples shall be made of 3.05-mm

(0.12 inch) steel wire and shall be U-shaped with 200-mm (8-inch) legs 

and 50-mm (2-inch) crown. 

Wood fiber blanket is composed of biodegradable fiber mulch with 

extruded plastic netting held together with adhesives.  The material is

designed to enhance revegetation.  The material is furnished in rolled

strips, which shall be secured to the ground with U-shaped staples or

stakes in accordance with manufacturers’ recommendations.

Coconut fiber blanket shall be machine-produced mats of 100%

coconut fiber with biodegradable netting on the top and bottom.  The 

coconut fiber shall be attached to the netting with biodegradable thread

or glue strips.  The coconut fiber blanket shall be of consistent thickness.

The coconut fiber shall be evenly distributed over the entire area of the 

blanket.  Coconut fiber blanket shall be furnished in rolled strips with a 

minimum of 2 m (6.5 ft) wide, a minimum of 25 m (80 ft) long and a 

minimum of 0.27-kg/m2 (6.4 lb/ft2).  Coconut fiber blankets shall be 

secured in place with wire staples.  Staples shall be made of 3.05-mm

(0.12 inch) steel wire and shall be U-shaped with 200-mm (8-inch) legs 

and 50-mm (2-inch) crown. 

Coconut fiber mesh is a thin permeable membrane made from coconut 

or corn fiber that is spun into a yarn and woven into a biodegradable mat.

It is designed to be used in conjunction with vegetation and typically has 

longevity of several years.  The material is supplied in rolled strips, 

which shall be secured to the soil with U-shaped staples or stakes in 

accordance with manufacturers’ recommendations.

Straw coconut fiber blanket shall be machine-produced mats of 70%

straw and 30% coconut fiber with a biodegradable netting top layer and a 

biodegradable bottom net.  The straw and coconut fiber shall be attached 

to the netting with biodegradable thread or glue strips.  The straw 

coconut fiber blanket shall be of consistent thickness. The straw and

coconut fiber shall be evenly distributed over the entire area of the 

blanket.  Straw coconut fiber blanket shall be furnished in rolled strips a 

minimum of 2 m (6.5 ft) wide, a minimum of 25 m (80 ft) long and a 

minimum of 0.27 kg/m2 (6.4 lb/ft2).  Straw coconut fiber blankets shall 

be secured in place with wire staples.  Staples shall be made of 3.05-mm

(0.12-inch) steel wire and shall be U-shaped with 200-mm (8-inch) legs 

and 50-mm (2-inch) crown. 
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Non-biodegradable RECPs are typically composed of polypropylene,

polyethylene, nylon or other synthetic fibers.  In some cases, a combination of 

biodegradable and synthetic fibers is used to construct the RECP. Netting 

used to hold these fibers together is typically non-biodegradable as well. 

Plastic netting is a lightweight biaxially-oriented netting designed for

securing loose mulches like straw to soil surfaces to establish vegetation.

The netting is photodegradable.  The netting is supplied in rolled strips,

which shall be secured with U-shaped staples or stakes in accordance 

with manufacturers’ recommendations. 

Plastic mesh is an open-weave geotextile that is composed of an 

extruded synthetic fiber woven into a mesh with an opening size of less 

than 0.5 cm (0.2 inch).  It is used with revegetation or may be used to

secure loose fiber such as straw to the ground.  The material is supplied 

in rolled strips, which shall be secured to the soil with U-shaped staples

or stakes in accordance with manufacturers’ recommendations.

Synthetic fiber with netting is a mat that is composed of durable 

synthetic fibers treated to resist chemicals and ultraviolet light.  The mat

is a dense, three-dimensional mesh of synthetic (typically polyolefin)

fibers stitched between two polypropylene nets.  The mats are designed

to be revegetated and provide a permanent composite system of soil, 

roots, and geomatrix.  The material is furnished in rolled strips, which 

shall be secured with U-shaped staples or stakes in accordance with

manufacturers’ recommendations.

Bonded synthetic fibers consist of a three-dimensional geomatrix nylon

(or other synthetic) matting.  Typically it has more than 90% open area,

which facilitates root growth.  Its tough root-reinforcing system anchors 

vegetation and protects against hydraulic lift and shear forces created by

high volume discharges.  It can be installed over prepared soil, followed 

by seeding into the mat.  Once vegetated, it becomes an invisible 

composite system of soil, roots, and geomatrix. The material is furnished 

in rolled strips that shall be secured with U-shaped staples or stakes in 

accordance with manufacturers’ recommendations.

Combination synthetic and biodegradable RECPs consist of 

biodegradable fibers, such as wood fiber or coconut fiber, with a heavy

polypropylene net stitched to the top and a high-strength continuous-

filament geomatrix or net stitched to the bottom.  The material is 

designed to enhance revegetation.  The material is furnished in rolled

strips, which shall be secured with U-shaped staples or stakes in 

accordance with manufacturers’ recommendations.
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Site Preparation 

Proper site preparation is essential to ensure complete contact of the blanket 

or matting with the soil. 

Grade and shape the area of installation. 

Remove all rocks, clods, vegetation or other obstructions so that the installed 

blankets or mats will have complete, direct contact with the soil. 

Prepare seedbed by loosening 50 mm (2 in) to 75 mm (3 in) of topsoil.

Seeding

Seed the area before blanket installation for erosion control and revegetation.

Seeding after mat installation is often specified for turf reinforcement application.

When seeding prior to blanket installation, all check slots and other areas 

disturbed during installation must be re-seeded.  Where soil filling is specified, 

seed the matting and the entire disturbed area after installation and prior to filling 

the mat with soil. 

Anchoring

U-shaped wire staples, metal geotextile stake pins or triangular wooden stakes 

can be used to anchor mats and blankets to the ground surface. 

Staples shall be made of 3.05 mm (0.12 inch) steel wire and shall be U-

shaped with 200-mm (8-inch) legs and 50-mm (2-inch) crown.

Metal stake pins shall be 5 mm (0.188 in) diameter steel with a 40 mm (1.5 

in) steel washer at the head of the pin. 

Wire staples and metal stakes shall be driven flush to the soil surface. 

All anchors shall be 150 mm (6 in) to 450 mm (18 in) long and have

sufficient ground penetration to resist pullout.  Longer anchors may be 

required for loose soils. 

Installation on Slopes 

Installation shall be in accordance with the manufacturer’s recommendations.  In 

general, these will be as follows: 

Begin at the top of the slope and anchor the blanket in a 150 mm (6 in) deep 

by 150 mm (6 in) wide trench.  Backfill trench and tamp earth firmly. 

Unroll blanket downslope in the direction of water flow. 
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Overlap the edges of adjacent parallel rolls 50 mm (2 in) to 75 mm (3 in) and 

staple every 1 m (3 ft). 

When blankets must be spliced, place blankets end over end (shingle style)

with 150 mm (6 in) overlap.  Staple through overlapped area, approximately

300 mm (12 in) apart. 

Lay blankets loosely and maintain direct contact with the soil.  Do not stretch. 

Staple blankets sufficiently to anchor blanket and maintain contact with the 

soil.  Staples shall be placed down the center and staggered with the staples 

placed along the edges.  Steep slopes, 1:1 (V:H) to 1:2 (V:H), require a 

minimum of 2 staples/m2 (2 staples/yd2).  Moderate slopes, 1:2 (V:H) to 1:3 

(V:H), require a minimum of 1½ staples/m2 (1 ½ staples/yd2), placing 1 

staple/m (1 staple/yd) on centers.  Gentle slopes require a minimum of 1 

staple/m2 (1 staple/yd2).

Installation in Channels 

Installation shall be in accordance with the manufacturer’s recommendations.  In 

general, these will be as follows: 

Dig initial anchor trench 300 mm (12 in) deep and 150 mm (6 in) wide across 

the channel at the lower end of the project area. 

Excavate intermittent check slots, 150 mm (6 in) deep and 150 mm (6 in) 

wide across the channel at 8 m to 10 m (25 ft to 30 ft) intervals along the 

channels.

Cut longitudinal channel anchor slots 100 mm (4 in) deep and 100 mm (4 in) 

wide along each side of the installation to bury edges of matting, whenever 

possible extend matting 50 mm (2 in) to 75 mm (3 in) above the crest of the 

channel side slopes. 

Beginning at the downstream end and in the center of the channel, place the 

initial end of the first roll in the anchor trench and secure with fastening 

devices at 300 mm (12 in) intervals.  Note: matting will initially be upside 

down in anchor trench. 

In the same manner, position adjacent rolls in anchor trench, overlapping the 

preceding roll a minimum of 75 mm (3 in). 

Secure these initial ends of mats with anchors at 300 mm (12 in) intervals, 

backfill and compact soil. 

Unroll center strip of matting upstream.  Stop at next check slot or terminal

anchor trench.  Unroll adjacent mats upstream in similar fashion, maintaining 

a 75 mm (3 in) overlap. 
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Fold and secure all rolls of matting snugly into all transverse check slots.  Lay

mat in the bottom of the slot then fold back against itself.  Anchor through

both layers of mat at 300 mm (12 in) intervals, then backfill and compact soil.

Continue rolling all mat widths upstream to the next check slot or terminal

anchor trench. 

Alternate method for non-critical installations: Place two rows of anchors on 

150 mm (6 in) centers at 8 m (25 ft) to 10 m (30 ft) intervals in lieu of 

excavated check slots. 

Shingle-lap spliced ends by a minimum of 300 mm (12 in) apart on 300 mm

(12 in) intervals. 

Place edges of outside mats in previously excavated longitudinal slots, anchor 

using prescribed staple pattern, backfill and compact soil. 

Anchor, fill and compact upstream end of mat in a 300 mm (12 in) by 150 

mm (6 in) terminal trench. 

Secure mat to ground surface using U-shaped wire staples, geotextile pins, or 

wooden stakes. 

Seed and fill turf reinforcement matting with soil, if specified.

Soil Filling (if specified for turf reinforcement)

Always consult the manufacturer’s recommendations for installation. 

Do not drive tracked or heavy equipment over mat.

Avoid any traffic over matting if loose or wet soil conditions exist. 

Use shovels, rakes or brooms for fine grading and touch up. 

Smooth out soil filling, just exposing top netting of mat.

Temporary Soil Stabilization Removal 

When no longer required for the work, temporary soil stabilization shall 

become the property of the Contractor. Temporary soil stabilization removed

from the site of the work shall be disposed of outside the highway right-of-

way in conformance with the provisions in Standard Specifications Section 

7-1.13.  If approved by the RE, the contractor may leave the temporary soil 

stabilizer in place. 
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Maintenance and 

Inspection

Areas treated with temporary soil stabilization shall be inspected as specified in 

the special provisions.  Areas treated with temporary soil stabilization shall be 

maintained to provide adequate erosion control.  Temporary soil stabilization 

shall be reapplied or replaced on exposed soils when area becomes exposed or 

exhibits visible erosion. 

All blankets and mats shall be inspected periodically after installation. 

Installation shall be inspected after significant rain storms to check for

erosion and undermining.  Any failures shall be repaired immediately.

If washout or breakage occurs, re-install the material after repairing the 

damage to the slope or channel. 
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Standard Symbol

So

S

T

Wi

N

nd Erosion Control

on-Storm Water Management

Materials and Waste Management

Definition and 
Purpose

These are structures that intercept, divert and convey surface run-on, generally

sheet flow, to prevent erosion. 

Appropriate
Applications

Earth dikes/drainage swales and lined ditches may be used to: 

Convey surface runoff down sloping land.

Intercept and divert runoff to avoid sheet flow over sloped surfaces.

Divert and direct runoff towards a stabilized watercourse, drainage pipe 

or channel. 

Intercept runoff from paved surfaces. 

Earth dikes/drainage swales and lined ditches also may be used: 

Below steep grades where runoff begins to concentrate. 

Along roadways and facility improvements subject to flood drainage.

At the top of slopes to divert run-on from adjacent or undisturbed slopes.

At bottom and mid-slope locations to intercept sheet flow and convey

concentrated flows. 

This BMP may be implemented on a project-by-project basis with other 

BMPs when determined necessary and feasible by the Resident Engineer 

(RE).



Earth Dikes/Drainage Swales 

and Lined Ditches 

SS-9

Limitations Earth dikes/drainage swales and lined ditches are not suitable as sediment

trapping devices. 

May be necessary to use other soil stabilization and sediment controls, such 

as check dams, plastics, and blankets, to prevent scour and erosion in newly

graded dikes, swales and ditches. 

Standards and 
Specifications

Care must be applied to correctly size and locate earth dikes, drainage swales

and lined ditches.  Excessively steep, unlined dikes and swales are subject to 

erosion and gully formation.

Conveyances shall be stabilized. 

Use a lined ditch for high flow velocities. 

Select flow velocity based on careful evaluation of the risks due to erosion of 

the measure, soil types, over topping, flow backups, washout, and drainage

flow patterns for each project site. 

Compact any fills to prevent unequal settlement.

Do not divert runoff from the highway right-of-way onto other property.

When possible, install and utilize permanent dikes, swales and ditches early

in the construction process. 

Provide stabilized outlets.  Refer to SS-10, “Outlet Protection/Velocity/ 

Dissipation Devices.” 

Maintenance and 
Inspections

Inspect temporary measures prior to the rainy season, after rainfall events,

and regularly (approximately once per week) during the rainy season.

Inspect ditches and berms for washouts. Replace lost riprap, damaged linings 

or soil stabilizers as needed.

Inspect channel linings, embankments, and beds of ditches and berms for 

erosion and accumulation of debris and sediment.  Remove debris and

sediment, and repair linings and embankments as needed or as directed by the 

RE.

Temporary conveyances shall be completely removed as soon as the 

surrounding drainage area has been stabilized, or at the completion of 

construction.
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Standard Symbol

Soi

Se

T

W

N

ind Erosion Control

on-Storm Water Management

Materials and Waste Management

Definition and 
Purpose

These devices are placed at pipe outlets to prevent scour and reduce the velocity 

and/or energy of storm water flows.

Appropriate
Applications

These devices may be used at the following locations: 

Outlets of pipes, drains, culverts, slope drains, diversion ditches, swales,

conduits or channels.

Outlets located at the bottom of mild to steep slopes. 

Discharge outlets that carry continuous flows of water. 

Outlets subject to short, intense flows of water, such as flash floods. 

Points where lined conveyances discharge to unlined conveyances.

This BMP may be implemented on a project-by-project basis with other 

BMPs when determined necessary and feasible by the Resident Engineer 

(RE).

Limitations Loose rock may have stones washed away during high flows. 

Grouted riprap may break up in areas of freeze and thaw. 

If there is not adequate drainage, and water builds up behind grouted riprap, it 

may cause the grouted riprap to break up due to the resulting hydrostatic

pressure.



Outlet Protection/Velocity 

Dissipation Devices 

SS-10

Standards and 
Specifications

There are many types of energy dissipaters, with rock being the one that is 

represented in the figure on Page 3.  Please note that this is only one example

and the RE may approve other types of devices proposed by the contractor. 

Install riprap, grouted riprap, or concrete apron at selected outlet. Riprap

aprons are best suited for temporary use during construction.

Carefully place riprap to avoid damaging the filter fabric. 

For proper operation of apron:

Align apron with receiving stream and keep straight throughout its

length.  If a curve is needed to fit site conditions, place it in upper section 

of apron. 

If size of apron riprap is large, protect underlying filter fabric with a 

gravel blanket. 

Outlets on slopes steeper than 10% shall have additional protection. 

Maintenance and 
Inspection

Inspect temporary measures prior to the rainy season, after rainfall events,

and regularly (approximately once per week) during the rainy season.

Inspect apron for displacement of the riprap and/or damage to the underlying

fabric.  Repair fabric and replace riprap that has washed away.

Inspect for scour beneath the riprap and around the outlet.  Repair damage to 

slopes or underlying filter fabric immediately.

Temporary devices shall be completely removed as soon as the surrounding

drainage area has been stabilized, or at the completion of construction. 
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Pipe Diameter 

mm

Discharge

m
3
/s

Apron Length, La 

m

Rip Rap 

D50 Diameter Min

mm

300 0.14

0.28

3

4

100

150

450 0.28

0.57

0.85

1.13

3

5

7

8

150

200

300

400

600 0.85

1.13

1.42

1.70

5

8

8

9

200

200

300

400

For larger or higher flows, consult a Registered Civil Engineer

Source:  USDA – SCS 
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Standard Symbol

Soi

Se

T

W

N

Materials and Waste Management

Definition and 
Purpose

A stabilized construction access is defined by a point of entrance/exit to a 

construction site that is stabilized to reduce the tracking of mud and dirt onto

public roads by construction vehicles. 

Appropriate
Applications

Use at construction sites: 

Where dirt or mud can be tracked onto public roads. 

Adjacent to water bodies. 

Where poor soils are encountered. 

Where dust is a problem during dry weather conditions.

This BMP may be implemented on a project-by-project basis in addition to 

other BMPs when determined necessary and feasible by the Resident 

Engineer (RE). 

Limitations Site conditions will dictate design and need.

Standards and 
Specifications

Limit the points of entrance/exit to the construction site.

Limit speed of vehicles to control dust.

Properly grade each construction entrance/exit to prevent runoff from leaving

the construction site. 

Route runoff from stabilized entrances/exits through a sediment-trapping

device before discharge. 

Design stabilized entrance/exit to support the heaviest vehicles and equipment

that will use it. 



Stabilized Construction Entrance/Exit TC-1

Select construction access stabilization (aggregate, asphaltic concrete, 

concrete) based on longevity, required performance, and site conditions.  The 

use of asphalt concrete (AC) grindings for stabilized construction 

access/roadway is not allowed. 

Use of constructed/manufactured steel plates with ribs for entrance/exit

access is allowed with written approval from the RE. 

If aggregate is selected, place crushed aggregate over geotextile fabric to at 

least 300 mm (12 in) depth, or place aggregate to a depth recommended by 

the RE.  Crushed aggregate greater than 75 mm (3 inches) and smaller than 

150 mm (6 inches) shall be used. 

Designate combination or single purpose entrances and exits to the 

construction site.

Implement BMP SC-7, “Street Sweeping and Vacuuming” as needed and as 

required.

Require all employees, subcontractors, and suppliers to utilize the stabilized

construction access.

All exit locations intended to be used continuously and for a period of time

shall have stabilized construction entrance/exit BMPs (TC-1 “Stabilized 

Construction Entrance/Exit” or TC-3 “Entrance/Outlet Tire Wash”).

Maintenance and 
Inspection

Inspect routinely for damage and assess effectiveness of the BMP. Remove

aggregate, separate and dispose of sediment if construction entrance/exit is 

clogged with sediment or as directed by the RE. 

Keep all temporary roadway ditches clear.

Inspect for damage and repair as needed.

Caltrans Storm Water Quality Handbooks Section 6 
Construction Site Best Management Practices Manual Stabilized Construction Entrance/Exit TC-1
March 1, 2003 2 of 4 



Stabilized Construction Entrance/Exit TC-1

Stabilized Construction Entrance/Exit (Type 1) 

Stabi l ized Contraction Entrance/Exit (Type 1) 
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Standard Symbol

Soil

Se

T

W

N

Materials and Waste Management

Definition and 
Purpose

A stabilized construction roadway is a temporary access road.  It is designed for 

the control of dust and erosion created by vehicular tracking.

Appropriate
Applications

Construction roadways and short-term detour roads: 

Where mud tracking is a problem during wet weather. 

Where dust is a problem during dry weather. 

Adjacent to water bodies. 

Where poor soils are encountered. 

Where there are steep grades and additional traction is needed. 

This BMP may be implemented on a project-by-project basis with other 

BMPs when determined necessary and feasible by the Resident Engineer 

(RE).

Limitations Materials will likely need to be removed prior to final project grading and 

stabilization.

Site conditions will dictate design and need.

May not be applicable to very short duration projects.

Limit speed of vehicles to control dust.



Stabilized Construction Roadway TC-2

Standards and 
Specifications

Properly grade roadway to prevent runoff from leaving the construction site. 

Design stabilized access to support the heaviest vehicles and equipment that 

will use it. 

Stabilize roadway using aggregate, asphalt concrete, or concrete based on 

longevity, required performance, and site conditions. The use of cold mix

asphalt or asphalt concrete (AC) grindings for stabilized construction 

roadway is not allowed. 

Coordinate materials with those used for stabilized construction entrance/exit 

points.

If aggregate is selected, place crushed aggregate over geotextile fabric to at 

least 300 mm (12 in) depth, or place aggregate to a depth recommended by 

the RE or Construction Storm Water Coordinator.  Crushed aggregate greater 

than 75 mm (3 inches) and smaller than 150 mm (6 inches) shall be used. 

Maintenance and 
Inspection

Inspect routinely for damage and repair as needed, or as directed by the RE. 

Keep all temporary roadway ditches clear.

When no longer required, remove stabilized construction roadway and re-

grade and repair slopes. 
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BMP Objectives

il Stabilization

diment Control

racking Control

nd Erosion Control

on-Storm Water Management
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Materials and Waste Management

Definition and 
Purpose

A tire wash is an area located at stabilized construction access points to remove

sediment from tires and undercarriages, and to prevent sediment from being 

transported onto public roadways.

Appropriate
Applications

Tire washes may be used on construction sites where dirt and mud tracking 

onto public roads by construction vehicles may occur.

This BMP may be implemented on a project-by-project basis with other 

BMPs when determined necessary and feasible by the Resident Engineer 

(RE).

Limitations Requires a supply of wash water. 

Requires a turnout or doublewide exit to avoid having entering vehicles drive 

through the wash area. 

Standards and 
Specifications

Incorporate with a stabilized construction entrance/exit.  See BMP TC-1, 

“Stabilized Construction Entrance/Exit.”

Construct on level ground when possible, on a pad of coarse aggregate, 

greater than 75 mm (3 inches) and smaller than 150 mm (6 inches).  A 

geotextile fabric shall be placed below the aggregate. 

Wash rack shall be designed and constructed/manufactured for anticipated

traffic loads. 

Provide a drainage ditch that will convey the runoff from the wash area to a 

sediment trapping device.  The drainage ditch shall be of sufficient grade, 

width, and depth to carry the wash runoff. 



Entrance/Outlet Tire Wash TC-3

Require all employees, subcontractors, and others that leave the site with 

mud-caked tires and/or undercarriages to use the wash facility.

Implement BMP SC-7, “Street Sweeping and Vacuuming” as needed.

Use of constructed or prefabricated steel plate with ribs for entrance/exit

access is allowed with written approval of RE. 

Maintenance and 
Inspection

Remove accumulated sediment in wash rack and/or sediment trap to maintain

system performance.

Inspect routinely for damage and repair as needed. 
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Wind Erosion Control WE-1

Standard Symbol

BMP Objectives

Soil Stabilization

Sediment Control

Tracking Control

Wind Erosion Control

Non-Storm Water Management

Materials and Waste Management

Definition and 
Purpose

Wind erosion control consists of applying water and/or other dust palliatives as 
necessary to prevent or alleviate erosion by the forces of wind.  Dust control shall 
be applied in accordance with Caltrans standard practices.  Covering of small
stockpiles or areas is an alternative to applying water or other dust palliatives.

Appropriate
Applications

This practice is implemented on all exposed soils subject to wind erosion. 

Limitations Effectiveness depends on soil, temperature, humidity and wind velocity.

Standards and 
Specifications

Water shall be applied by means of pressure-type distributors or pipelines

equipped with a spray system or hoses and nozzles that will ensure even 

distribution.

All distribution equipment shall be equipped with a positive means of shutoff. 

Unless water is applied by means of pipelines, at least one mobile unit shall 

be available at all times to apply water or dust palliative to the project.

If reclaimed water is used, the sources and discharge must meet California

Department of Health Services water reclamation criteria and the Regional 

Water Quality Control Board requirements.  Non-potable water shall not be 

conveyed in tanks or drain pipes that will be used to convey potable water and

there shall be no connection between potable and non-potable supplies.  Non-

potable tanks, pipes and other conveyances shall be marked “NON-

POTABLE WATER - DO NOT DRINK.” 

Materials applied as temporary soil stabilizers and soil binders will also

provide wind erosion control benefits. 

Maintenance and 
Inspection

Check areas that have been protected to ensure coverage.
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Material Delivery and Storage WM-1

MS

BMP Objectives

Standard Symbol

Soil Stabilization

Sediment Control

Tracking Control

Wind Erosion Control

Non-Storm Water Management

Materials and Waste Management

Definition and
Purpose

Procedures and practices for the proper handling and storage of materials in a 

manner that minimizes or eliminates the discharge of these materials to the storm 

drain system or to watercourses. 

Appropriate
Applications

These procedures are implemented at all construction sites with delivery and 

storage of the following: 

Hazardous chemicals such as:

Acids,

lime,

glues,

adhesives,

paints,

solvents, and 

curing compounds.

Soil stabilizers and binders. 

 Fertilizers. 

 Detergents. 

 Plaster. 

Petroleum products such as fuel, oil, and grease. 

Asphalt and concrete components.

Pesticides and herbicides. 
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Other materials that may be detrimental if released to the environment.

Limitations Space limitation may preclude indoor storage. 

Storage sheds must meet building & fire code requirements. 

Standards and 
Specifications

General

Train employees and subcontractors on the proper material delivery and

storage practices.

Temporary storage area shall be located away from vehicular traffic.

Material Safety Data Sheets (MSDS) shall be supplied to the Resident 

Engineer (RE) for all materials stored. 

Material Storage Areas and Practices 

Liquids, petroleum products, and substances listed in 40 CFR Parts 110, 117, 

or 302 shall be stored in approved containers and drums and shall be placed in 

temporary containment facilities for storage. 

Throughout the rainy season, each temporary containment facility shall have 

a permanent cover and side wind protection or be covered during non-

working days and prior to and during rain events. 

A temporary containment facility shall provide for a spill containment volume

able to contain precipitation from a 24-hour, 25-year storm event, plus the 

greater of 10% of the aggregate volume of all containers or 100% of the 

capacity of the largest container within its boundary, whichever is greater. 

A temporary containment facility shall be impervious to the materials stored 

therein for a minimum contact time of 72 hours.

A temporary containment facility shall be maintained free of accumulated

rainwater and spills.  In the event of spills or leaks, accumulated rainwater

and spills shall be collected and placed into drums.  These liquids shall be 

handled as a hazardous waste unless testing determines them to be non-

hazardous.  All collected liquids or non-hazardous liquids shall be sent to an 

approved disposal site. 

Sufficient separation shall be provided between stored containers to allow for 

spill cleanup and emergency response access. 

Incompatible materials, such as chlorine and ammonia, shall not be stored in 

the same temporary containment facility. 

Materials shall be stored in their original containers and the original product

labels shall be maintained in place in a legible condition.  Damaged or 

otherwise illegible labels shall be replaced immediately.
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Bagged and boxed materials shall be stored on pallets and shall not be

allowed to accumulate on the ground.  To provide protection from wind and 

rain, throughout the rainy season, bagged and boxed materials shall be 

covered during non-working days and prior to rain events.

Stockpiles shall be protected in accordance with BMP WM-3, “Stockpile 

Management.”

Minimize the material inventory stored on-site (e.g., only a few days supply).

Have proper storage instructions posted at all times in an open and

conspicuous location.

Do not store hazardous chemicals, drums, or bagged materials directly on the 

ground.  Place these items on a pallet and when possible, under cover in 

secondary containment.

Keep hazardous chemicals well labeled and in their original containers. 

Keep ample supply of appropriate spill clean up material near storage areas. 

Also see BMP WM-6, “Hazardous Waste Management”, for storing of 

hazardous materials.

Material Delivery Practices 

Keep an accurate, up-to-date inventory of material delivered and stored on-

site.

Employees trained in emergency spill clean-up procedures shall be present 

when dangerous materials or liquid chemicals are unloaded. 

Spill Clean-up 

Contain and clean up any spill immediately.

If significant residual materials remain on the ground after construction is 

complete, properly remove and dispose any hazardous materials or 

contaminated soil. 

See BMP WM-4, “Spill Prevention and Control”, for spills of chemicals

and/or hazardous materials.
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Maintenance and 
Inspection

Storage areas shall be kept clean, well organized, and equipped with ample

clean-up supplies as appropriate for the materials being stored. 

Perimeter controls, containment structures, covers, and liners shall be repaired 

or replaced as needed to maintain proper function. 

Inspect storage areas before and after rainfall events, and at least weekly

during other times. Collect and place into drums any spills or accumulated

rainwater.
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Material Use WM-2

Definition and 
Purpose

These are procedures and practices for use of construction material in a manner 
that minimizes or eliminates the discharge of these materials to the storm drain 
system or to watercourses.

Appropriate
Applications

This BMP applies to all construction projects.  These procedures apply when the 
following materials are used or prepared on site: 

Hazardous chemicals such as:

Acids,

lime,

glues,

adhesives,

paints,

solvents, and 

curing compounds.

Soil stabilizers and binders. 

 Fertilizers. 

 Detergents. 

 Plaster. 

Petroleum products such as fuel, oil, and grease. 

Asphalt and concrete components.

Pesticides and herbicides. 

Other materials that may be detrimental if released to the environment.

MU

BMP Objectives

Soil Stabilization

Sediment Control

Tracking Control

Wind Erosion Control

Non-Storm Water Management

Materials and Waste Management

Standard Symbol

Caltrans Storm Water Quality Handbooks Section 8 
Construction Site Best Management Practices Manual Material Use WM-2
March 1, 2003 1 of 2 



Material Use WM-2

Limitations Safer alternative building and construction products may not be available or 

suitable in every instance. 

Standards and 
Specifications

Material Safety Data Sheets (MSDS) shall be supplied to the Resident 

Engineer (RE) for all materials.

Latex paint and paint cans, used brushes, rags, absorbent materials, and drop 

cloths, when thoroughly dry and are no longer hazardous, may be disposed of 

with other construction debris.

Do not remove the original product label, it contains important safety and

disposal information.  Use the entire product before disposing of the container.

Mix paint indoors, or in a containment area.  Never clean paintbrushes or 

rinse paint containers into a street, gutter, storm drain or watercourse.

Dispose of any paint thinners, residue and sludge(s), that cannot be recycled,

as hazardous waste.

For water-based paint, clean brushes to the extent practical, and rinse to a 

drain leading to a sanitary sewer where permitted, or into a concrete washout 

pit.  For oil-based paints, clean brushes to the extent practical and filter and 

reuse thinners and solvents. 

Use recycled and less hazardous products when practical.  Recycle residual 

paints, solvents, non-treated lumber, and other materials.

Use materials only where and when needed to complete the construction 

activity.  Use safer alternative materials as much as possible.  Reduce or 

eliminate use of hazardous materials on-site when practical. 

Do not over-apply fertilizers and pesticides.  Prepare only the amount needed.

Strictly follow the recommended usage instructions.  Apply surface dressings 

in smaller applications, as opposed to large applications, to allow time for it 

to work in and to avoid excess materials being carried off-site by runoff. 

Application of herbicides and pesticides shall be performed by a licensed

applicator.

Contractors are required to complete the “Report of Chemical Spray Forms”

when spraying herbicides and pesticides. 

Keep an ample supply of spill clean up material near use areas.  Train 

employees in spill clean up procedures.

Avoid exposing applied materials to rainfall and runoff unless sufficient time

has been allowed for them to dry.

Maintenance and 
Inspections

Spot check employees and subcontractors monthly throughout the job to 

ensure appropriate practices are being employed.
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Stockpile Management WM-3

BMP Objectives

il Stabilization

ediment Control

racking Control

ind Erosion Control

on-Storm Water Management

Standard Symbol

So

S

T

W

N

Materials and Waste Management

Definition and 
Purpose

Stockpile management procedures and practices are designed to reduce or 

eliminate air and storm water pollution from stockpiles of soil, and paving

materials such as portland cement concrete (PCC) rubble, asphalt concrete (AC), 

asphalt concrete rubble, aggregate base, aggregate subbase or pre-mixed

aggregate, asphalt binder (so called “cold mix” asphalt) and pressure treated 

wood.

Appropriate
Applications

Implemented in all projects that stockpile soil and other materials.

Limitations  None identified

Standards and 
Specifications

Protection of stockpiles is a year-round requirement.

Locate stockpiles a minimum of 15 m (50 ft)away from concentrated flows of 

storm water, drainage courses, and inlets. 

Implement wind erosion control practices as appropriate on all stockpiled

material. For specific information see BMP WE-1, “Wind Erosion Control.”

Stockpiles of contaminated soil shall be managed in accordance with BMP 

WM-7, “Contaminated Soil Management.”

Bagged materials should be placed on pallets and under cover. 

Protection of Non-Active Stockpiles 

Non-active stockpiles of the identified materials shall be protected further as 

follows:
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Soil stockpiles:

During the rainy seasons, soil stockpiles shall be covered or protected 

with soil stabilization measures and a temporary perimeter sediment

barrier at all times.

During the non-rainy season, soil stockpiles shall be covered and 

protected with a temporary perimeter sediment barrier prior to the onset

of precipitation. 

Stockpiles of portland cement concrete rubble, asphalt concrete, asphalt 

concrete rubble, aggregate base, or aggregate subbase: 

During the rainy season, the stockpiles shall be covered or protected with 

a temporary perimeter sediment barrier at all times.

During the non-rainy season, the stockpiles shall be covered or protected 

with a temporary perimeter sediment barrier prior to the onset of 

precipitation.

Stockpiles of “cold mix”: 

During the rainy season, cold mix stockpiles shall be placed on and 

covered with plastic or comparable material at all times.

During the non-rainy season, cold mix stockpiles shall be placed on and

covered with plastic or comparable material prior to the onset of 

precipitation.

Stockpiles/Storage of pressure treated wood with copper, chromium, and 

arsenic or ammonical, copper, zinc, and arsenate: 

During the rainy season, treated wood shall be covered with plastic or 

comparable material at all times. 

During the non-rainy season, treated wood shall be covered with plastic

or comparable material and shall be placed on pallets prior to the onset of 

precipitation.

Protection of Active Stockpiles 

Active stockpiles of the identified materials shall be protected further as follows: 

All stockpiles shall be covered, stabilized, or protected with a temporary

linear sediment barrier prior to the onset of precipitation. 

Stockpiles of “cold mix” shall be placed on and covered with plastic or 

comparable material prior to the onset of precipitation. 
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Maintenance and 
Inspections

Repair and/or replace perimeter controls and covers as needed, or as directed 

by the RE, to keep them functioning properly. Sediment shall be removed

when sediment accumulation reaches one-third (1/3) of the barrier height. 
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Caltrans Storm Water Quality Handbooks Section 8 
Construction Site Best Management Practices Manual Spill Prevention and Control WM-4
March 1, 2003 1 of 4 

Standard Symbol

So

Se

T

Wi

N

Materials and Waste Management

Definition and 
Purpose

These procedures and practices are implemented to prevent and control spills in a

manner that minimizes or prevents the discharge of spilled material to the 

drainage system or watercourses.

Appropriate
Application

This best management practice (BMP) applies to all construction projects.  Spill

control procedures are implemented anytime chemicals and/or hazardous 

substances are stored.  Substances may include, but are not limited to: 

 Soil stabilizers/binders.

 Dust Palliatives.

 Herbicides. 

 Growth inhibitors.

 Fertilizers. 

 Deicing/anti-icing chemicals.

 Fuels. 

 Lubricants. 

Other petroleum distillates. 

To the extent that the work can be accomplished safely, spills of oil, petroleum

products, substances listed under 40 CFR parts 110, 117, and 302, and sanitary

and septic wastes shall be contained and cleaned up immediately.



Spill Prevention and Control WM-4

Limitations This BMP only applies to spills caused by the contractor. 

Procedures and practices presented in this BMP are general.  Contractor shall 

identify appropriate practices for the specific materials used or stored on-site. 

Standards and 
Specifications

To the extent that it doesn’t compromise clean up activities, spills shall be 

covered and protected from storm water run-on during rainfall. 

Spills shall not be buried or washed with water. 

Used clean up materials, contaminated materials, and recovered spill material

that is no longer suitable for the intended purpose shall be stored and disposed 

of in conformance with the special provisions. 

Water used for cleaning and decontamination shall not be allowed to enter 

storm drains or watercourses and shall be collected and disposed of in 

accordance with BMP WM-10, “Liquid Waste Management.”

Water overflow or minor water spillage shall be contained and shall not be 

allowed to discharge into drainage facilities or watercourses.

Proper storage, clean-up and spill reporting instruction for hazardous 

materials stored or used on the project site shall be posted at all times in an 

open, conspicuous and accessible location.

Waste storage areas shall be kept clean, well organized and equipped with 

ample clean-up supplies as appropriate for the materials being stored.

Perimeter controls, containment structures, covers and liners shall be repaired 

or replaced as needed to maintain proper function. 

Education

Educate employees and subcontractors on what a "significant spill" is for each 

material they use, and what is the appropriate response for "significant" and 

"insignificant" spills. 

Educate employees and subcontractors on potential dangers to humans and 

the environment from spills and leaks. 

Hold regular meetings to discuss and reinforce appropriate disposal 

procedures (incorporate into regular safety meetings).

Establish a continuing education program to indoctrinate new employees.

The Contractor’s Water Pollution Control Manager (WPCM) shall oversee 

and enforce proper spill prevention and control measures.

Caltrans Storm Water Quality Handbooks Section 8 
Construction Site Best Management Practices Manual Spill Prevention and Control WM-4
March 1, 2003 2 of 4 



Spill Prevention and Control WM-4

Cleanup and Storage Procedures 

 Minor Spills

Minor spills typically involve small quantities of oil, gasoline, paint, etc., 

which can be controlled by the first responder at the discovery of the

spill.

Use absorbent materials on small spills rather than hosing down or

burying the spill.

Remove the absorbent materials promptly and dispose of properly.

The practice commonly followed for a minor spill is: 

Contain the spread of the spill. 

Recover spilled materials.

Clean the contaminated area and/or properly dispose of contaminated

materials.

 Semi-Significant Spills

Semi-significant spills still can be controlled by the first responder along 

with the aid of other personnel such as laborers and the foreman, etc.

This response may require the cessation of all other activities. 

Clean up spills immediately:

Notify the project foreman immediately.  The foreman shall notify the

Resident Engineer (RE). 

Contain spread of the spill. 

If the spill occurs on paved or impermeable surfaces, clean up using 

"dry" methods (absorbent materials, cat litter and/or rags).  Contain 

the spill by encircling with absorbent materials and do not let the spill 

spread widely. 

If the spill occurs in dirt areas, immediately contain the spill by

constructing an earthen dike.  Dig up and properly dispose of 

contaminated soil. 

If the spill occurs during rain, cover spill with tarps or other material

to prevent contaminating runoff. 
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 Significant/Hazardous Spills

For significant or hazardous spills that cannot be controlled by personnel

in the immediate vicinity, the following steps shall be taken: 

Notify the RE immediately and follow up with a written report. 

Notify the local emergency response by dialing 911.  In addition to

911, the contractor will notify the proper county officials.  It is the 

contractor's responsibility to have all emergency phone numbers at

the construction site. 

Notify the Governor's Office of Emergency Services Warning Center, 

(805) 852-7550.

For spills of federal reportable quantities, in conformance with the 

requirements in 40 CFR parts 110,119, and 302, the contractor shall 

notify the National Response Center at (800) 424-8802.

Notification shall first be made by telephone and followed up with a

written report. 

The services of a spills contractor or a Haz-Mat team shall be 

obtained immediately.  Construction personnel shall not attempt to 

clean up the spill until the appropriate and qualified staff have arrived 

at the job site. 

Other agencies which may need to be consulted include, but are not 

limited to, the Fire Department, the Public Works Department, the 

Coast Guard, the Highway Patrol, the City/County Police

Department, Department of Toxic Substances, California Division of

Oil and Gas, Cal/OSHA, RWQCB, etc. 

Maintenance and 
Inspection

Verify weekly that spill control clean up materials are located near material

storage, unloading, and use areas.

Update spill prevention and control plans and stock appropriate clean-up 

materials whenever changes occur in the types of chemicals used or stored 

onsite.

`
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SWM

BMP Objectives
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Materials and Waste Management

Definition and 
Purpose

Solid waste management procedures and practices are designed to minimize or 

eliminate the discharge of pollutants to the drainage system or to watercourses as

a result of the creation, stockpiling, or removal of construction site wastes. 

Appropriate
Applications

Solid waste management procedures and practices are implemented on all 

construction projects that generate solid wastes. 

Solid wastes include but are not limited to: 

Construction wastes including brick, mortar, timber, steel and metal scraps, 

sawdust, pipe and electrical cuttings, non-hazardous equipment parts, 

styrofoam and other materials used to transport and package construction 

materials.

Highway planting wastes, including vegetative material, plant containers, and 

packaging materials.

Litter, including food containers, beverage cans, coffee cups, paper bags, 

plastic wrappers, and smoking materials, including litter generated by the 

public.

Limitations Temporary stockpiling of certain construction wastes may not necessitate

stringent drainage related controls during the non-rainy season or in desert 

areas with low rainfall. 



Solid Waste Management WM-5

Standards and 
Specifications

Education

The Contractor’s Water Pollution Control Manager (WPCM) shall oversee 

and enforce proper solid waste procedures and practices.

Instruct employees and subcontractors on identification of solid waste and 

hazardous waste. 

Educate employees and subcontractors on solid waste storage and disposal 

procedures.

Hold regular meetings to discuss and reinforce disposal procedures 

(incorporate into regular safety meetings).

Require that employees and subcontractors follow solid waste handling and 

storage procedures. 

Prohibit littering by employees, subcontractors, and visitors. 

Wherever possible, minimize production of solid waste materials.

Collection, Storage, and Disposal 

Dumpsters of sufficient size and number shall be provided to contain the solid 

waste generated by the project and properly serviced. 

Littering on the project site shall be prohibited. 

To prevent clogging of the storm drainage system litter and debris removal

from drainage grates, trash racks, and ditch lines shall be a priority.

Trash receptacles shall be provided in the Contractor’s yard, field trailer

areas, and at locations where workers congregate for lunch and break periods. 

Construction debris and litter from work areas within the construction limits

of the project site shall be collected and placed in watertight dumpsters at 

least weekly regardless of whether the litter was generated by the Contractor,

the public, or others.  Collected litter and debris shall not be placed in or next 

to drain inlets, storm water drainage systems or watercourses.

Full dumpsters shall be removed from the project site and the contents shall 

be disposed of outside the highway right-of-way in conformance with the 

provisions in the Standard Specifications Section 7-1.13.

Litter stored in collection areas and containers shall be handled and disposed 

of by trash hauling contractors.

Construction debris and waste shall be removed from the site every two

weeks or as directed by the RE. 
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Construction material visible to the public shall be stored or stacked in an 

orderly manner to the satisfaction of the RE.

Storm water run-on shall be prevented from contacting stored solid waste 

through the use of berms, dikes, or other temporary diversion structures or 

through the use of measures to elevate waste from site surfaces. 

Solid waste storage areas shall be located at least 15 m (50 ft) from drainage

facilities and watercourses and shall not be located in areas prone to flooding 

or ponding.

Except during fair weather, construction and highway planting waste not 

stored in watertight dumpsters shall be securely covered from wind and rain 

by covering the waste with tarps or plastic sheeting or protected in 

conformance with the applicable Disturbed Soil Area protection section. 

Dumpster washout on the project site is not allowed. 

Notify trash hauling contractors that only watertight dumpsters are acceptable 

for use on-site. 

Plan for additional containers during the demolition phase of construction. 

Plan for more frequent pickup during the demolition phase of construction. 

Construction waste shall be stored in a designated area approved by the RE. 

Segregate potentially hazardous waste from non-hazardous construction site 

waste.

Keep the site clean of litter debris. 

Make sure that toxic liquid wastes (e.g., used oils, solvents, and paints) and 

chemicals (e.g., acids, pesticides, additives, curing compounds) are not 

disposed of in dumpsters designated for construction debris. 

Dispose of non-hazardous waste in accordance with Standard Specification 

7-1.13, Disposal of Material Outside the Highway Right of Way.

For disposal of hazardous waste, see BMP WM-6, “Hazardous Waste 

Management.”  Have hazardous waste hauled to an appropriate disposal 

and/or recycling facility.

Salvage or recycle useful vegetation debris, packaging and/or surplus building

materials when practical.  For example, trees and shrubs from land clearing 

can be converted into wood chips, then used as mulch on graded areas.  Wood 

pallets, cardboard boxes, and construction scraps can also be recycled.
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Maintenance and 
Inspection

The WPCM shall monitor onsite solid waste storage and disposal procedures. 

Police site for litter and debris. 
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BMP Objectives

l Stabilization

diment Control

racking Control

ind Erosion Control

on-Storm Water Management

Caltrans Storm Water Quality Handbooks Section 8 
Construction Site Best Management Practices Manual Hazardous Waste Management WM-6
March 1, 2003 1 of 5 

Standard Symbol

Soi
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N

Materials and Waste Management

Definition and 
Purpose

These are procedures and practices to minimize or eliminate the discharge of 

pollutants from construction site hazardous waste to the storm drain systems or to 

watercourses.

Appropriate
Applications

This best management practice (BMP) applies to all construction projects.

Hazardous waste management practices are implemented on construction

projects that generate waste from the use of: 

Petroleum Products, 

Asphalt Products,

Concrete Curing Compounds,

Pesticides,

Acids,

Paints,

Stains,

Solvents,

Wood Preservatives, 

Roofing Tar, or

Any materials deemed a hazardous waste in California, Title 22 Division 

4.5, or listed in 40 CFR Parts 110, 117, 261, or 302.



Hazardous Waste Management WM-6

Limitations Nothing in this BMP relieves the Contractor from responsibility for 

compliance with federal, state, and local laws regarding storage, handling, 

transportation, and disposal of hazardous wastes. 

This BMP does not cover aerially deposited lead (ADL) soils.  For ADL soils 

refer to BMP WM-7, “Contaminated Soil Management,” and the project

special provisions. 

Standards and 
Specifications

Education

Educate employees and subcontractors on hazardous waste storage and 

disposal procedures.

Educate employees and subcontractors on potential dangers to humans and 

the environment from hazardous wastes. 

Instruct employees and subcontractors on safety procedures for common

construction site hazardous wastes. 

Instruct employees and subcontractors in identification of hazardous and solid 

waste.

Hold regular meetings to discuss and reinforce hazardous waste management

procedures (incorporate into regular safety meetings).

The Contractor’s Water Pollution Control Manager (WPCM) shall oversee 

and enforce proper hazardous waste management procedures and practices. 

Make sure that hazardous waste is collected, removed, and disposed of only at 

authorized disposal areas.

Storage Procedures 

Wastes shall be stored in sealed containers constructed of a suitable material

and shall be labeled as required by Title 22 CCR, Division 4.5 and 49 CFR 

Parts 172,173, 178, and 179.

All hazardous waste shall be stored, transported, and disposed as required in 

Title 22 CCR, Division 4.5 and 49 CFR 261-263.

Waste containers shall be stored in temporary containment facilities that shall 

comply with the following requirements:

Temporary containment facility shall provide for a spill containment

volume able to contain precipitation from a 24-hour, 25 year storm event, 

plus the greater of 10% of the aggregate volume of all containers or 100%

of the capacity of the largest tank within its boundary, whichever is 

greater.
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Temporary containment facility shall be impervious to the materials

stored there for a minimum contact time of 72 hours. 

Temporary containment facilities shall be maintained free of accumulated

rainwater and spills.  In the event of spills or leaks accumulated rainwater 

and spills shall be placed into drums after each rainfall.  These liquids 

shall be handled as a hazardous waste unless testing determines them to 

be non-hazardous.  Non-hazardous liquids shall be sent to an approved 

disposal site. 

Sufficient separation shall be provided between stored containers to allow 

for spill cleanup and emergency response access. 

Incompatible materials, such as chlorine and ammonia, shall not be stored 

in the same temporary containment facility.

Throughout the rainy season, temporary containment facilities shall be 

covered during non-working days, and prior to rain events.  Covered 

facilities may include use of plastic tarps for small facilities or 

constructed roofs with overhangs.  A storage facility having a solid cover

and sides is preferred to a temporary tarp.  Storage facilities shall be 

equipped with adequate ventilation. 

Drums shall not be overfilled and wastes shall not be mixed.

Unless watertight, containers of dry waste shall be stored on pallets. 

Paint brushes and equipment for water and oil based paints shall be cleaned 

within a contained area and shall not be allowed to contaminate site soils, 

watercourses or drainage systems.  Waste paints, thinners, solvents, residues, 

and sludges that cannot be recycled or reused shall be disposed of as

hazardous waste.  When thoroughly dry, latex paint and paint cans, used 

brushes, rags, absorbent materials, and drop cloths shall be disposed of as 

solid waste. 

Ensure that adequate hazardous waste storage volume is available. 

Ensure that hazardous waste collection containers are conveniently located. 

Designate hazardous waste storage areas on site away from storm drains or 

watercourses and away from moving vehicles and equipment to prevent 

accidental spills.

Minimize production or generation of hazardous materials and hazardous 

waste on the job site. 

Use containment berms in fueling and maintenance areas and where the 

potential for spills is high. 
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Segregate potentially hazardous waste from non-hazardous construction site 

debris.

Keep liquid or semi-liquid hazardous waste in appropriate containers (closed 

drums or similar) and under cover. 

Clearly label all hazardous waste containers with the waste being stored and 

the date of accumulation.

Place hazardous waste containers in secondary containment. 

Do not allow potentially hazardous waste materials to accumulate on the 

ground.

Do not mix wastes. 

Disposal Procedures 

Waste shall be disposed of outside the highway right-of-way within 90 days

of being generated, or as directed by the Resident Engineer (RE).  In no case 

shall hazardous waste storage exceed requirements in Title 22 CCR, Section 

66262.34.

Waste shall be disposed of by a licensed hazardous waste transporter at an 

authorized and licensed disposal facility or recycling facility utilizing

properly completed Uniform Hazardous Waste Manifest forms.

A Department of Health Services (DHS) certified laboratory shall sample

waste and classify it to determine the appropriate disposal facility.

Make sure that toxic liquid wastes (e.g., used oils, solvents, and paints) and 

chemicals (e.g., acids, pesticides, additives, curing compounds) are not 

disposed of in dumpsters designated for solid waste construction debris.

Properly dispose of rainwater in secondary containment that may have mixed

with hazardous waste. 

Recycle any useful material such as used oil or water-based paint when 

practical.

Attention is directed to "Hazardous Material", "Contaminated Material", and 

"Aerially Deposited Lead" of the contract documents regarding the handling

and disposal of hazardous materials.
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Maintenance and 
Inspection

A foreman and/or construction supervisor shall monitor on-site hazardous 

waste storage and disposal procedures.

Waste storage areas shall be kept clean, well organized, and equipped with 

ample clean-up supplies as appropriate for the materials being stored. 

Storage areas shall be inspected in conformance with the provisions in the 

contract documents. 

Perimeter controls, containment structures, covers, and liners shall be repaired 

or replaced as needed to maintain proper function. 

Hazardous spills shall be cleaned up and reported in conformance with the 

applicable Material Safety Data Sheet (MSDS) and the instructions posted at 

the project site. 

The National Response Center, at (800) 424-8802, shall be notified of spills 

of Federal reportable quantities in conformance with the requirements in 40 

CFR parts 110, 117, and 302.

Copy of the hazardous waste manifests shall be provided to the RE. 
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Concrete Waste Management WM-8

BMP Objectives

Standard Symbol

Soil Stabilization

Sediment Control

Tracking Control

Wind Erosion Control

Non-Storm Water Management

Materials and Waste Management

Definition and 
Purpose

These are procedures and practices that are designed to minimize or eliminate the 

discharge of concrete waste materials to the storm drain systems or watercourses.

Appropriate
Applications

Concrete waste management procedures and practices are implemented on 

construction projects where concrete is used as a construction material or 

where concrete dust and debris result from demolition activities. 

Where slurries containing portland cement concrete (PCC) or asphalt concrete 

(AC) are generated, such as from sawcutting, coring, grinding, grooving, and 

hydro-concrete demolition.

Where concrete trucks and other concrete-coated equipment are washed on 

site, when approved by the Resident Engineer (RE).  See also NS-8, “Vehicle 

and Equipment Cleaning."

Where mortar-mixing stations exist. 

Limitations  None identified.

Standards and 
Specifications

Education

Educate employees, subcontractors, and suppliers on the concrete waste 

management techniques described herein.

The Contractor’s Water Pollution Control Manager (WPCM) shall oversee 

and enforce concrete waste management procedures. 

Concrete Demolition Wastes 

Stockpile concrete demolition wastes in accordance with BMP WM-3, 

“Stockpile Management.”

Disposal of hardened PCC and AC waste shall be in conformance with
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Standard Specifications Section 7-1.13 or 15-3.02.

Concrete Slurry Waste Management and Disposal 

PCC and AC waste shall not be allowed to enter storm drainage systems or 

watercourses.

A sign shall be installed adjacent to each temporary concrete washout facility 

to inform concrete equipment operators to utilize the proper facilities as 

shown on Page 7. 

A foreman and/or construction supervisor shall monitor onsite concrete 

working tasks, such as saw cutting, coring, grinding and grooving to ensure 

proper methods are implemented.

Residue from saw cutting, coring and grinding operations shall be picked up 

by means of a vacuum device.  Residue shall not be allowed to flow across

the pavement and shall not be left on the surface of the pavement. See also 

BMP NS-3, “Paving and Grinding Operations.” 

Vacuumed slurry residue shall be disposed in accordance with BMP WM-5,

“Solid Waste Management” and Standard Specifications Section 7-1.13. Slurry

residue shall be temporarily stored in a facility as described in “Onsite

Temporary Concrete Washout Facility, Concrete Transit Truck Washout

Procedures” below), or within an impermeable containment vessel or bin

approved by the Engineer.

Collect and dispose of all residues from grooving and grinding operations in 

accordance with Standard Specifications Section 7-1.13, 42-1.02 and 42-2.02. 

Onsite Temporary Concrete Washout Facility, Concrete Transit Truck 
Washout Procedures 

Temporary concrete washout facilities shall be located a minimum of 15 m

(50 ft) from storm drain inlets, open drainage facilities, and watercourses, 

unless determined infeasible by the RE. Each facility shall be located away

from construction traffic or access areas to prevent disturbance or tracking. 

A sign shall be installed adjacent to each washout facility to inform concrete

equipment operators to utilize the proper facilities.  The sign shall be installed 

as shown on the plans and in conformance with the provisions in Standard

Specifications Section 56-2, Roadside Signs.

Temporary concrete washout facilities shall be constructed above grade or 

below grade at the option of the Contractor.  Temporary concrete washout 

facilities shall be constructed and maintained in sufficient quantity and size to 

contain all liquid and concrete waste generated by washout operations.

Temporary washout facilities shall have a temporary pit or bermed areas of 

sufficient volume to completely contain all liquid and waste concrete
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materials generated during washout procedures. 

Perform washout of concrete mixers, delivery trucks, and other delivery

systems in designated areas only.

Wash concrete only from mixer chutes into approved concrete washout 

facility.  Washout may be collected in an impermeable bag or other

impermeable containment devices for disposal. 

Pump excess concrete in concrete pump bin back into concrete mixer truck. 

Concrete washout from concrete pumper bins can be washed into concrete 

pumper trucks and discharged into designated washout area or properly

disposed offsite.

Once concrete wastes are washed into the designated area and allowed to 

harden, the concrete shall be broken up, removed, and disposed of in 

conformance with the provisions in Standard Specifications Section 7-1.13 or

15-3.02.

Temporary Concrete Washout Facility Type “Above Grade”

Temporary concrete washout facility Type “Above Grade” shall be

constructed as shown on Page 6 or 7, with a recommended minimum length 

and minimum width of 3 m (10 ft), but with sufficient quantity and volume to 

contain all liquid and concrete waste generated by washout operations.  The 

length and width of a facility may be increased, at the Contractor’s expense,

upon approval from the RE. 

Straw bales, wood stakes, and sandbag materials shall conform to the 

provisions in BMP SC-9, "Straw Bale Barrier."

Plastic lining material shall be a minimum of 10-mil polyethylene sheeting

and shall be free of holes, tears or other defects that compromise the 

impermeability of the material.  Liner seams shall be installed in accordance 

with manufacturers’ recommendations. 

 Portable delineators shall conform to the provisions in Standard Specifications 

Section 12-3.04, "Portable Delineators."  The delineator bases shall be

cemented to the pavement in the same manner as provided for cementing

pavement markers to pavement in Standard Specifications Section 85-1.06,

"Placement."  Portable delineators shall be applied only to a clean, dry surface.

Temporary Concrete Washout Facility (Type Below Grade)

Temporary concrete washout facility Type “Below Grade” shall be

constructed as shown on page 6, with a recommended minimum length and 

minimum width of 3m (10 ft).  The quantity and volume shall be sufficient to 

contain all liquid and concrete waste generated by washout operations.  The 

length and width of a facility may be increased, at the Contractor’s expense,
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upon approval of the RE. Lath and flagging shall be commercial type. 

Plastic lining material shall be a minimum of 10-mil polyethylene sheeting

and shall be free of holes, tears or other defects that compromise the 

impermeability of the material.  Liner seams shall be installed in accordance 

with manufacturers’ recommendations. 

The soil base shall be prepared free of rocks or other debris that may cause 

tears or holes in the plastic lining material.

Removal of Temporary Concrete Washout Facilities 

When temporary concrete washout facilities are no longer required for the 

work, as determined by the RE, the hardened concrete shall be removed and 

disposed of in conformance with the provisions in Standard Specifications 

Section 7-1.13 or 15-3.02.  Disposal of PCC dried residues, slurries or liquid

waste shall be disposed of outside the highway right-of-way in conformance

with provisions of Standard Specifications Section 7-1-13.  Materials used to 

construct temporary concrete washout facilities shall become the property of 

the Contractor, shall be removed from the site of the work, and shall be 

disposed of outside the highway right-of-way in conformance with the 

provisions of the Standard Specifications, Section 7-1.13.

Holes, depressions or other ground disturbance caused by the removal of the 

temporary concrete washout facilities shall be backfilled and repaired in 

conformance with the provisions in Standard Specifications Section 15-1.02,

"Preservation of Property."

Maintenance and 
Inspection

The Contractor’s Water Pollution Control Manager (WPCM) shall monitor on 

site concrete waste storage and disposal procedures at least weekly or as 

directed by the RE. 

The WPCM shall monitor concrete working tasks, such as saw cutting, 

coring, grinding and grooving daily to ensure proper methods are employed or

as directed by the RE. 

Temporary concrete washout facilities shall be maintained to provide 

adequate holding capacity with a minimum freeboard of 100 mm (4 inches) 

for above grade facilities and 300 mm (12 inches) for below grade facilities.

Maintaining temporary concrete washout facilities shall include removing and 

disposing of hardened concrete and returning the facilities to a functional 

condition.  Hardened concrete materials shall be removed and disposed of in 

conformance with the provisions in Standard Specifications Section 7-1.13 or

15-3.02.

Existing facilities must be cleaned, or new facilities must be constructed and 

ready for use once the washout is 75% full. 

Temporary concrete washout facilities shall be inspected for damage (i.e. 
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tears in polyethylene liner, missing sandbags, etc.).  Damaged facilities shall 

be repaired.
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Sanitary/Septic Waste Management WM-9

BMP Objectives

l Stabilization

diment Control

racking Control

ind Erosion Control

on-Storm Water Management
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Materials and Waste Management

Definition and 
Purpose

Procedures and practices to minimize or eliminate the discharge of construction 

site sanitary/septic waste materials to the storm drain system or to watercourses.

Appropriate
Applications

Sanitary/septic waste management practices are implemented on all construction 

sites that use temporary or portable sanitary/septic waste systems.

Limitations  None identified.

Standards and 
Specifications

Education

Educate employees, subcontractors, and suppliers on sanitary/septic waste

storage and disposal procedures. 

Educate employees, subcontractors, and suppliers of potential dangers to 

humans and the environment from sanitary/septic wastes. 

Instruct employees, subcontractors, and suppliers in identification of

sanitary/septic waste.

Hold regular meetings to discuss and reinforce disposal procedures 

(incorporate into regular safety meetings).

Establish a continuing education program to indoctrinate new employees.

Storage and Disposal Procedures

Temporary sanitary facilities shall be located away from drainage facilities, 

watercourses, and from traffic circulation.  When subjected to high winds or 

risk.



Sanitary/Septic Waste Management WM-9

Wastewater shall not be discharged or buried within the highway

right-of-way.

Sanitary and septic systems that discharge directly into sanitary sewer

systems, where permissible, shall comply with the local health agency, city,

county, and sewer district requirements.

If using an on site disposal system, such as a septic system, comply with local 

health agency requirements.

Properly connect temporary sanitary facilities that discharge to the sanitary

sewer system to avoid illicit discharges. 

Ensure that sanitary/septic facilities are maintained in good working order by 

a licensed service.

Use only reputable, licensed sanitary/septic waste haulers.

Maintenance and 
Inspection

The Contractor’s Water Pollution Control Manager (WPCM) shall monitor

onsite sanitary/septic waste storage and disposal procedures at least weekly.
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APPENDIX I.2 

ANALYTICAL RESULTS FOR CITY OF SAN DIEGO MUNICIPAL 
WATER DEPARTMENT 
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This report contains important information about your 
drinking water. If the report is not available in your 
native language, we encourage you to identify someone 
who understands it and can translate it for you.

Spanish 
Este reporte contiene información importante sobre la 
calidad del agua en su comunidad. Copias en español 
de este reporte están disponibles si llama al (619) 515-
3500. Tambien encontrará este reporte por medio del 
internet en www.sandiego.gov/water.

Chinese

Korean

Farsi

 
Japanese

Laotian

Russian

Tagalog

Vietnamese

Annual Drinking 
Water Quality Report

Mahalaga ang impormasyong ito.  Mangyaring  
ipasalin ito.
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Important Health Information
Some people may be more vulnerable to 
contaminants in drinking water than the general 
population. Immuno-compromised persons such 
as persons with cancer undergoing chemotherapy, 
persons who have undergone organ transplants, 
people with HIV/AIDS or other immune system 
disorders, some elderly, and infants can be 
particularly at risk from infections.  These people 
should seek advice about drinking water from their 
health care providers.  USEPA/Centers for Disease 
Control (CDC) guidelines on appropriate means to 
lessen the risk of infection by Cryptosporidium and 
other microbial contaminants are available from the 
Safe Drinking Water Hotline (1-800-426-4791).

If present, elevated levels of lead can cause 
serious health problems, especially for pregnant 
women and young children. Lead in drinking 
water is primarily from materials and components 
associated with service lines and home plumbing. 
The City is responsible for providing high quality 
drinking water, but cannot control the variety of 
materials used in plumbing components.  When 
your water has been sitting for several hours, you 
can minimize the potential for lead exposure by 
flushing your tap for 30 seconds to 2 minutes before 
using water for drinking or cooking. If you are 
concerned about lead in your water, you may wish 
to have your water tested. Information on lead in 
drinking water, testing methods, and steps you can 
take to minimize exposure is available from the 
Safe Drinking Water Hotline or at www.epa.gov/
safewater/lead.

How to Contact Us Information Web Sites
Emergency Hotline ..................................619-515-3525 City of San Diego ................................ www.sandiego.gov

General Information ................................619-515-3500 County Water Authority ..............................www.sdcwa.org

Water Quality Lab ....................................619-668-3232 Metropolitan Water District ................... www.mwdh2o.org

Capital Improvements Projects ................619-533-4679 State Public Health ...............................www.cdph.ca.gov

City Reservoirs Recreation .......................619-465-3474 Think Blue ........................................... www.thinkblue.org

Speakers Bureau .....................................619-533-6638 U.S. EPA ......................................www.epa.gov/safewater

Storm Water Pollution Prevention .............619-235-1000 Water Emergency .......www.sandiego.gov/wateremergency

Water-Use Violations ...............................619-515-3500 Watering Calculator .... http://apps.sandiego.gov/landcalc

Department email ............................ water@sandiego.gov Be Water Wise (MWD) ...................www.bewaterwise.com

6/10       Printed on recycled paper containing 30% post-consumer waste.  This information is available in alternative formats upon request.

includes details about our water, what it 
contains, and other important information 
about the water we provide to our customers. 
The drinking water provided by the City 
of San Diego is safe and meets all federal 
and state water health standards (primary 
standards for treating and monitoring water). 

The City imports approximately 85-90% of  
our water from the Metropolitan Water 
District of Southern California (MWD) via  
the San Diego County Water Authority. Our 
water supply is a blend from the Colorado 
River, State Water Project (Northern 
California), and local sources. The City treats 
the water at three treatment plants: Alvarado, 
Miramar and Otay. Which plant you receive 
your water from depends upon where you live 
(see map). A relatively small amount of 
treated water is also imported from MWD. 

Source Water 
The sources of drinking water (both tap 
water and bottled water) include rivers, lakes, 
streams, ponds, reservoirs, springs and 
wells.  As water travels over the surface of 
the land or through the ground, it dissolves 
naturally-occurring minerals and, in some 
cases, radioactive material, and can pick up 
substances resulting from the presence of 
animals or from human activity.
Contaminants that may be present in source 
water include:

• Microbial contaminants, such as viruses 
and bacteria that may come from sewage 
treatment plants, septic systems, agricul-
tural livestock operations, and wildlife.

• Inorganic contaminants, such as salts 
and metals, that can be naturally-occurring 
or result from urban storm water runoff, 
industrial or domestic wastewater discharges,  
oil and gas production, mining, or farming.

• Pesticides and herbicides that may come 
from a variety of sources such as agricul- 
ture, urban storm water runoff, and 
residential uses.

• Organic chemical contaminants, including 
synthetic and volatile organic chemicals that 
are by-products of industrial processes and 
petroleum production, and can also come 
from gas stations, urban storm water runoff, 
agricultural application, and septic systems.

• Radioactive contaminants that can be 
naturally-occurring or be the result of oil  
and gas production and mining activities.

In order to ensure that tap water is safe to 
drink, the U.S. Environmental Protection 
Agency (USEPA) and the California 
Department of Public Health (Department) 
prescribe regulations that limit the amount 
of certain contaminants in water provided by 
public water systems. Department regulations 
also establish limits for contaminants in 
bottled water that provide the same protection 
for public health.

Water Fluoridation
In 2010, the City of San Diego imported 
fluoridated water from the San Diego County 
Water Authority serving approximately 10-
15% of San Diego’s population. The water 
produced by the City’s water treatment plants 
in 2010 was not fluoridated. In February 2011, 
the City of San Diego’s water treatment plants 
began state mandated fluoridation. In 2008, 
the City Council accepted an offer of funding 
from the First 5 Commission of San Diego 
County for the purpose of fluoridating the 
City’s public water supply. The funding covers 
the full capital improvements costs and up 
to two years of operating and maintenance 
expenses necessary to implement fluoridation. 
For more information, visit www.sandiego.
gov/water/quality/fluoridation.shtml. 
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San Diegans Waste No Water
While our short-term water outlook is good, 
wasting water is never an option.  San Diego 
imports up to 85% of its water from Northern 
California and the Colorado River Basin and 
our wholesalers tell us that the price of this 
water will continue to rise.  Wise water use 
has become a permanent part of the San 
Diego lifestyle. Rain or shine, indoors and 
outdoors, all day and every day “San Diegans 
Waste No Water.” For more information on 
current water-waste restrictions and ways to 
save money and water, visit WasteNoWater.
org or call 619-515-3500. 

The City of San Diego’s  
Drinking Water Quality Report



TABLE 1 – DETECTED REGULATED CCR CONTAMINANTS WITH PRIMARY MCLs
Primary Standards (Mandatory Health Related Standards) – CHEMICAL CONTAMINANTS

CONTAMINANT UNITS MCL
PHG

(MCLG)
CA DPH

DLR

TREATMENT  PLANT  EFFLUENT  CONCENTRATION

MWD Skinner

TYPICAL  SOURCE  OF  CONTAMINANTS

ALVARADO MIRAMAR OTAY

AVERAGE RANGE AVERAGE RANGE AVERAGE RANGE AVERAGE RANGE
Barium ppm 1 2 0.1 ND ND – ND ND ND – 0.115 ND ND – ND ND ND – 0.120 Erosion of natural deposits

Fluoride naturally occurring ppm 2 1 0.1 0.25 0.18 – 0.40 0.25 0.18 – 0.37 0.27 0.20 – 0.35 NA NA Erosion of natural deposits

Fluoride Treatment Related ppm 2 1 0.1 Not added Not added Not added Not added Not added Not added 0.8 0.6 – 1.0 MWD added Fluoride in 2010.

Primary Standards (Mandatory Health Related Standards) – RADIOACTIVE CONTAMINANTS

CONTAMINANT UNITS MCL
PHG

(MCLG)
CA DPH

DLR

TREATMENT  PLANT  EFFLUENT  CONCENTRATION

MWD Skinner

TYPICAL  SOURCE  OF  CONTAMINANTS

ALVARADO MIRAMAR OTAY

AVERAGE RANGE AVERAGE RANGE AVERAGE RANGE AVERAGE RANGE
Gross Beta Particle Activity pCi/L 50 0 4 ND ND ND ND ND ND ND ND – 8.8 Decay of natural and manmade deposits

Uranium pCi/L 20 0.43 1 2.41 2.41 1.6 1.6 2.12 2.12 2.5 2.3 – 2.7 Erosion of natural deposits

Note:  Monitoring required every three years.  Most recent monitoring: 2009 for Alvarado, Miramar, Otay: and 2008 for MWD Skinner. 

Primary Standards (Mandatory Health Related Standards) - MICROBIOLOGICAL CONTAMINANTS 

CONTAMINANT UNITS MCL
PHG

(MCLG)
CA DPH

DLR

DISTRIBUTION SYSTEM MWD Skinner

TYPICAL  SOURCE  OF  CONTAMINANTSAVERAGE RANGE* AVERAGE RANGE
Total Coliform Bacteria /100ml < 5% Positive 0 A 0.6% 0 – 3.8% 0.00% 0.0 – 0.2% Naturally present in the environment

SODIUM, TOTAL HARDNESS, AND TURBIDITY

CONTAMINANT UNITS MCL
PHG

(MCLG) MDL

TREATMENT  PLANT  EFFLUENT  CONCENTRATION

MWD Skinner

TYPICAL  SOURCE  OF  CONTAMINANTS

ALVARADO MIRAMAR OTAY

AVERAGE RANGE AVERAGE RANGE AVERAGE RANGE AVERAGE RANGE
Sodium ppm na na 20 88.8 79.8 – 97.5 87.2 80.0 – 96.7 101 79.2 – 115 91* 80 – 100 Naturally present in the environment

Total Hardness ppm na na 20 241 199 – 276 247 206 – 284 252 221 – 270 260* 190 – 300 Naturally present in the environment

Total Hardness gr/Gal na na 1.2 14.1 11.6 – 16.1 14.4 12.0 – 16.6 14.7 12.9 – 15.8 15.2* 11.1 – 17.5 Naturally present in the environment

Turbidity NTU  na % ≤ 0.3 NTU % ≤ 0.3 NTU % ≤ 0.3 NTU % ≤ 0.3 NTU Soil runoff

TT = 95% of samples ≤ 0.3 NTU 100% 100% 100% 100%

 

Primary Standards (Mandatory Health Related Standards) – AT THE TAP CONTAMINANTS – LEAD AND COPPER RULE

PHG
(MCLG)

CA DPH
DLR

SAMPLES TAKEN AT THE TAP 

ACTION 
LIMIT

90th PERCENTILE
CONCENTRATION

NUMBER

CONTAMINANT UNITS SAMPLING  SITES EXCEEDING  AL TYPICAL  SOURCE  OF  CONTAMINANTS
Copper ppm 1.3 0.3 0.050 0.444 57 0 Internal corrosion of household  

plumbing systems
Lead ppb 15 0.2 5 9.0 57 2 Internal corrosion of household  

plumbing systems
Note:  Monitoring mandated every three years.  Most recent monitoring conducted in 2008. 

How to Read the Tables
The tables below list contaminants which 1) CDPH requires the 
City to monitor, 2) CDPH regulates with associated primary 
[health] or secondary [aesthetic], or no established standards. 
During 2010, these contaminants were detected at or above the 
CDPH’s Detection Limits for Purposes of Reporting during the 
reporting year. 

These tables summarize monitoring from January – December 
2010 with two exceptions (see table footnotes). CDPH mandates 
monitoring radioactive contaminants every three years. The 
Lead and Copper Rule monitoring was conducted in 2008, and is 
monitored every three years. The levels of these contaminants  
are not expected to vary significantly from year to year.

Definition of Terms
Action Level (AL): The concentration of a contaminant that, if 
exceeded, triggers treatment or other requirements that a water 
system must follow.

Maximum Contaminant Level (MCL): The highest level of a 
contaminant that is allowed in drinking water. Primary MCLs 
are set as close to the PHGs or MCLGs as is economically or 
technologically feasible. Secondary MCLs are set to protect the 
odor, taste and appearance of drinking water.

Maximum Contaminant Level Goal (MCLG): The level of a 
contaminant in drinking water, below which there is no known  
or expected health risk. MCLs are set by the U.S. EPA. 

Maximum Residual Disinfectant Level (MRDL): The level of a 
disinfectant added for water treatment that may not be exceeded at 
the consumer’s tap.

Maximum Residual Disinfectant Level Goal (MRDLG): The 
level of a disinfectant added for water treatment below, which there is 
no known or expected health risk. MRDLGs are set by the U.S. EPA.

Public Health Goal (PHG): The level of a contaminant in 
drinking water below, which there is no known or expected health 
risk. PHGs are set by the California EPA.

Primary Drinking Water Standard (PDWS): MCLs and MRDLs 
for contaminants that affect health along with their monitoring and 
reporting requirements, and water treatment requirements.

TABLE 2 – DETECTED REGULATED CCR CONTAMINANTS WITH SECONDARY MCLs

CA
SMCL

CA DHS
DLR

TREATMENT  PLANT  EFFLUENT  CONCENTRATION

MWD SKINNER ALVARADO MIRAMAR OTAY

CONTAMINANT UNITS AVERAGE RANGE AVERAGE RANGE AVERAGE RANGE AVERAGE RANGE TYPICAL  SOURCE  OF  CONTAMINANTS
Chloride ppm 500 0.5 100 94.4 – 108 94.9 86.0 – 101 127 97.2 – 150 96 88 – 98 Runoff/leaching from natural deposits; 

seawater influence
Color CU 15 1 ND ND – 2 1 ND – 2 ND ND – 2 1  1 Naturally-occuring organic materials.

Odor-Threshold OU 3 1 ND ND – 1.4 ND ND – 2 1 1 – 1.4 25  19 – 35 Naturally-occuring organic materials

Specific Conductance μS/cm 1,600 n/a 883 795 – 984 883 777 – 997 963 804 – 1,020 940 720 – 1,000 Substances that form ions when in water; 
seawater influence.

Sulfate ppm 500 0.5 176 141 – 235 192 147 – 242 173 145 – 212 210 160 – 240 Runoff/leaching from natural deposits; 
seawater influence

Total Dissolved Solids ppm 1,000 10 569 496 – 711 563 476 – 625 601 527 – 655 560 480 – 610 Runoff/leaching from natural deposits

Odor-Threshold note for MWD Skinner - MWD utilizes a flavor-profile analysis (FPA) method and found the FPA samples from this location acceptable. 

TABLE 4 – DETECTED DISINFECTION BY-PRODUCTS, DISINFECTANT RESIDUAL AND DISINFECTION BY-PRODUCT PRECURSORS
Treatment Plant Effluent

CONTAMINANT UNITS
MCL

MRDL
MCLG

MRDLG
CA DHS

DLR

TREATMENT  PLANT  EFFLUENT  CONCENTRATION

ALVARADO MIRAMAR OTAY MWD SKINNER

AVERAGE RANGE AVERAGE RANGE AVERAGE RANGE AVERAGE RANGE TYPICAL  SOURCE  OF  CONTAMINANTS
  Total Organic Carbon [TOC] ppm TT n/a 0.3 2.76 2.06 – 3.86 2.33 1.57 – 2.63 2.95 1.82 – 3.92 2.1 1.8 – 2.3 Various natural and manmade sources

Distribution System Results
Disinfectant Residual 
[Chloramines]

ppm 4 4 ---- Distribution system average = 2.17  RANGE ** 0.1 – 5.3 Drinking water disinfectant added  
for treatment

Haloacetic acids [HAA5] ppb 60* n/a ---- * Highest running average =  15.4  RANGE ** 6.82 – 28.7 By-product of drinking water disinfection

Total Trihalomethanes [TTHMs] ppb 80* n/a ---- * Highest running average = 60.3  RANGE ** 22.4 – 105 By-product of drinking water chlorination

NOTES: * Total Trihalomethane and HAA5 compliance is based on system wide Running Annual Average.

** Ranges are based upon single sample results. 

TABLE 3 – DETECTED UNREGULATED CCR CONTAMINANTS REQUIRING MONITORING
TREATMENT  PLANT  EFFLUENT  CONCENTRATION

ACTION
LEVEL

CA DHS
DLR

ALVARADO MIRAMAR OTAY MWD SKINNER

CONTAMINANT UNITS AVERAGE RANGE AVERAGE RANGE AVERAGE RANGE AVERAGE RANGE
Boron ppb 1,000 100 129 107 – 149 133 103 – 155 146 133 – 152 120 120 – 130

*Boron averages are based on the Highest Running Annual Average.

Drinking water, including bottled water, may reasonably  
be expected to contain at least small amounts of some  
contaminants.  The presence of contaminants does not 
necessarily indicate that water poses a health risk.  More 
information about contaminants and potential health effects 
can be obtained by calling the U.S. Environmental Protec-
tion Agency’s (USEPA) Safe Drinking Water Hotline at  
800-426-4791. For a list of action levels, visit the  
California Department of Public Health (CDPH) web site  
at www.cdph.ca.gov.

Abbreviations
A: absent
CA SMCL: California secondary maximum contaminant level
CDPH: California Department of Public Health
CSD MDL (City of San Diego Water Quality Lab method detection limit): 

lowest quantifiable concentration of a measured analyte detectable by the lab
CU: color units
DLR: detection limit for reporting
gr/Gal: grains per gallon
ml: milliliter
MWD: Metropolitan Water District of Southern California
n/a: not applicable 
ND: not detected
NTU: nephelonmetric turbidity units
OU: odor units
pCi/L: picocuries per liter (a measure of radiation)
ppb: parts per billion or micrograms per liter (µg/L) – [1 ppb = 0.001 ppm]
ppm: parts per million or milligrams per liter (mg/L) – [1 ppm = 1,000 ppb]
TT (treatment technique): a required process intended to reduce the level  

of a contaminant in drinking water
µS/CM: micro-siemens/cm
< less than
> greater than

*Based on Monthly Percentages of Positive Total Coliform samples

*Based on Highest Running Annual Average
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Appendix I‐3.  Will‐Serve Correspondence between Palomar Mountain Premium Spring Water and 

Cogentrix  

   



Let me know when you can meet to go over the rest of the details to provide you a proposal for water 
service. 
 
 
 
 
 
 
Conrad Pawelski 
Palomar Mountain Premium Spring Water 760-743-0140ph, 760-743-0046 fax 
Diamond Environmental Services 760-744-7191 ph, 760-744-7184 fax 

           
 
From: Palo, Gary [mailto:GaryPalo@COGENTRIX.COM]  
Sent: Wednesday, July 20, 2011 3:40 PM 
To: Conrad Pawelski 
Subject: Re: Water Supply for Quail Brush Power Project 
 
Thanks Conrad. I have received your responses. 
 
Gary 
 

 
From: Conrad Pawelski <conradp@palomarwater.com>  
To: Palo, Gary  
Sent: Wed Jul 20 16:53:44 2011 
Subject: RE: Water Supply for Quail Brush Power Project  

I answered your questions as requested if you have any more comments of information needed please 
give me a call. 
 
 
 
 
 
 
Conrad Pawelski 
Palomar Mountain Premium Spring Water 760-743-0140ph, 760-743-0046 fax 
Diamond Environmental Services 760-744-7191 ph, 760-744-7184 fax 

           
 

 



 
From: Conrad Pawelski [mailto:conradp@palomarwater.com]  
Sent: Wednesday, July 20, 2011 2:52 PM 
To: Palo, Gary 
Subject: RE: Potable Water Supply for Quail Brush Power Project 
 

 What percentage of your total water supply availability is represented by the projected Quail 
Brush Power Project water demand of 685,000 gallons per year. For instance is the facility 
demand under 1% of the total amount of the source of raw water supply which your firm 
controls.  Under all sources the use would be less than 1%. 

 Based on the project’s average requirement of  13,200 gallons per week, how many trucks of 
water will be required per week to serve the project’s water needs. Approximately 2 loads per 
week. 

 Will the water delivery trucks use diesel fuel, gasoline, or other fuel such as natural gas.  Diesel 

 How many miles will the water delivery trucks drive to and from the project site on average to 
make the water deliveries.  132 roundtrip miles, from truck yard to springs, to site and return to 
truck yard. 

 What water quality information can be provided for your water supply. Supplied previous to 
this, Federal and State of California Title 21 annual testing information  

 What water pricing information can you provide now for our company to review prior to 
entering into a water service agreement prior to commencement of facility operation.  Depends 
on the demands, usages off loading requirements, access port (tank line size), gravity feed our 
pumped, sally port requirements, and/or containment gates, delivery agreement or open 
order.  With Orange Grove power we have a delivery agreement for multiple years to meet the 
requirements for surety of water source and delivery under the guidelines of the Public Utilities 
Commission. 

 
 
Conrad Pawelski 
Palomar Mountain Premium Spring Water 760-743-0140ph, 760-743-0046 fax 
Diamond Environmental Services 760-744-7191 ph, 760-744-7184 fax 

           
 
 
  



 
From: Palo, Gary [mailto:GaryPalo@COGENTRIX.COM]  
Sent: Friday, July 15, 2011 2:39 PM 
To: Conrad Pawelski 
Cc: Neff, Rick; Koele, Ken 
Subject: RE: Water Supply for Quail Brush Power Project 
 
Conrad, 
 
This is to confirm that I have received your response to my inquiry regarding water service for our 
proposed project.  We look forward to talking with you further about your firm’s water delivery service 
and our project requirements.  As just mentioned in our follow‐up telephone call,  and based on our 
anticipated peaking facility annual operating hours over each year,  we can assume for now that the 
685,000 gallons per required will be equally averaged over the entire year.  Hence our weekly delivered 
water requirements will average approximately 13,200 gallons per week.  Due to expected higher 
ambient temperatures in during the summer months and,  therefore, higher electricity demand during 
such season, the water requirements may be slightly higher in summer and slightly lower in winter.   
 
Because we are completing our permit application for the proposed project at this time for submittal to 
the California Energy Commission, there are several items which we hope you can address for us relative 
to your firm providing water service for our project.  Some of the items are related to questions that we 
will receive from the CEC on our facility permit application associated with the water usage.  The items 
are provided below: 
 

 What percentage of your total water supply availability is represented by the projected Quail 
Brush Power Project water demand of 685,000 gallons per year. For instance is the facility 
demand under 1% of the total amount of the source of raw water supply which your firm 
controls. 

 Based on the project’s average requirement of  13,200 gallons per week, how many trucks of 
water will be required per week to serve the project’s water needs. 

 Will the water delivery trucks use diesel fuel, gasoline, or other fuel such as natural gas. 

 How many miles will the water delivery trucks drive to and from the project site on average to 
make the water deliveries. 

 What water quality information can be provided for your water supply. 

 What water pricing information can you provide now for our company to review prior to 
entering into a water service agreement prior to commencement of facility operation. 

 
We appreciate your interest in supporting our project water requirements and look forward to your 
providing the above requested information. Please feel free to call me if you have any further questions 
or comments. 
 
Regards, 
 
 
 

 

Gary L. Palo | Vice President Development | Cogentrix Energy, LLC | 
|6 Belcourt Drive | Newport Beach, CA  92660 | 
|Direct: (949) 721‐0055 | Mobile: 949‐606 2108|  



 
From: Conrad Pawelski [mailto:conradp@palomarwater.com]  
Sent: Friday, July 15, 2011 1:46 PM 
To: Palo, Gary 
Subject: RE: Potable Water Supply for Quail Brush Power Project 
 
Gary: 
Palomar is able to supply water for your plant.  The cost per unit of water depends on the volume 
needed in a delivery, and the load time.  I think the best step would be to have a meeting to get the 
project scope as to the water service needs.   
 
As an example, we (Diamond Environmental) provide Orange Grove Power in Pala, Ca with water 
delivered around the clock when plant is generating via 3‐4,  6500 gallon tanker trucks running in cycle 
throughout the power demand period.  Our contract has been with them for water supply since the 
plant opening over a year ago.  
 
Look forward to meeting with you to  
 
 
 
 
 
 
Conrad Pawelski 
Palomar Mountain Premium Spring Water 760-743-0140ph, 760-743-0046 fax 
Diamond Environmental Services 760-744-7191 ph, 760-744-7184 fax 

           
 

 
 

 
From: Palo, Gary [mailto:GaryPalo@COGENTRIX.COM]  
Sent: Thursday, July 14, 2011 4:14 PM 
To: Conrad Pawelski 
Cc: Chaffee, Mark; Neff, Rick; Arnold, John 
Subject: RE: Potable Water Supply for Quail Brush Power Project 
 
Mr. Pawelski, 
 
I just noticed that I left the unit “gallon” out of my email and wanted to clarify for you so am resending it 
with the units inserted. 
 
Gary Palo 
 

 



 
From: Palo, Gary  
Sent: Thursday, July 14, 2011 4:07 PM 
To: 'conradp@palomarwater.com' 
Cc: Chaffee, Mark; Neff, Rick; Arnold, John 
Subject: Potable Water Supply for Quail Brush Power Project 
 
Dear Mr. Pawelski, 
 
I spoke with Jim Connelly this afternoon about our proposed natural gas fired power plant that our 
company is developing within the City of San Diego.  I have attached a one page summary description of 
the project for your reference.  The site for our project is approximately two miles north of the existing 
City of San Diego water utility system, and therefore, we are seeking alternate sources of potable water 
supply and service for the facility upon its start‐up in early 2014.   
 
The project will include a 600,000 gallon fire water storage tank and a 10,000 gallon potable water 
storage tank and two smaller 5,000 gallon water maintenance tanks. We are assuming that the local City 
of San Diego ordinances require the use of potable water for fire protection water as well as all other 
facility water uses. The plant will operate intermittently throughout the year for up to a maximum 3,800 
hours each year.  The estimated total facility water usage will be approximately 685,000 gallons per 
year.   
 
I would appreciate your confirming whether Palomar Water is able to supply potable water to meet the 
above annual requirements for our proposed project, the methods of water delivery used for large 
industrial projects, and the approximate cost per unit of water.  Please contact me if you have any 
questions and we would sincerely appreciate your handling this request in a confidential manner. Please 
contact me directly if you have any questions. 
 
Regards, 
 

 

Gary L. Palo | Vice President Development | Cogentrix Energy, LLC | 
|6 Belcourt Drive | Newport Beach, CA  92660 | 
|Direct: (949) 721‐0055 | Mobile: 949‐606 2108|  
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Date of Report:  06/17/2011

Conrad Pawelski

Palomar Mountain Premium Springs

1270 W. Mission Rd.

Escondido, CA 92029

Project:

BC Work Order:  

Enclosed are the results of analyses for samples received by the laboratory on 5/2/2011.  If you have 

any questions concerning this report, please feel free to contact me.

Invoice ID:

1106835

Annual Title 21

B101255

Contact Person:  Natalie Serda Authorized Signature

Sincerely,

Client Service Rep

Certifications:  CA ELAP #1186;  NV #CA00014

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.bclabs.com Page 1 of 82
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Palomar Mountain Premium Springs

1270 W. Mission Rd.

Escondido, CA 92029

Project:

Project Number:

Project Manager:

Annual Title 21

Product Water

Conrad Pawelski

Reported: 06/17/2011  10:02

Laboratory / Client Sample Cross Reference

Laboratory Client Sample Information

1106835-01

Sampling Point:

Sampling Location:

Project Number:

COC Number: ---

---

---

Spring Water

Receive Date:

Sampling Date:

Sample Depth:

Lab Matrix:

---

05/02/2011  18:30

05/03/2011  12:30

Water

---Sampled By: Sample Type:

1106835-02

Sampling Point:

Sampling Location:

Project Number:

COC Number: ---

---

---

Drinking Water

Receive Date:

Sampling Date:

Sample Depth:

Lab Matrix:

---

05/02/2011  18:30

05/03/2011  12:50

Water

---Sampled By: Sample Type:

1106835-03

Sampling Point:

Sampling Location:

Project Number:

COC Number: ---

---

---

Purified Water

Receive Date:

Sampling Date:

Sample Depth:

Lab Matrix:

---

05/02/2011  18:30

05/03/2011  13:03

Water

---Sampled By: Sample Type:

1106835-04

Sampling Point:

Sampling Location:

Project Number:

COC Number: ---

---

---

Primo

Receive Date:

Sampling Date:

Sample Depth:

Lab Matrix:

---

05/02/2011  18:30

05/03/2011  13:18

Water

---Sampled By: Sample Type:

1106835-05

Sampling Point:

Sampling Location:

Project Number:

COC Number: ---

---

---

Distilled

Receive Date:

Sampling Date:

Sample Depth:

Lab Matrix:

---

05/02/2011  18:30

05/03/2011  13:25

Water

---Sampled By: Sample Type:

1106835-06

Sampling Point:

Sampling Location:

Project Number:

COC Number: ---

---

---

Fluoridated

Receive Date:

Sampling Date:

Sample Depth:

Lab Matrix:

---

05/02/2011  18:30

05/03/2011  13:39

Water

---Sampled By: Sample Type:

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Palomar Mountain Premium Springs

1270 W. Mission Rd.

Escondido, CA 92029

Project:

Project Number:

Project Manager:

Annual Title 21

Product Water

Conrad Pawelski

Reported: 06/17/2011  10:02

BCL Sample ID: 1106835-01  Client Sample Name:

Prep

Constituent Result Units PQL Date Date/Time

Run

Method Dilution BW-MCL
Lab

Quals

Spring Water, 5/3/2011  12:30:00PM

Inorganics

6.0Chloride mg/L 0.50 05/03/11 05/03/11  17:591 250EPA-300.0

0.070Fluoride mg/L 0.050 05/03/11 05/03/11  17:591 2.0EPA-300.0

0.84Nitrate as N mg/L 0.10 05/03/11 05/03/11  17:591 10EPA-300.0

9.4Sulfate mg/L 1.0 05/03/11 05/03/11  17:591 250EPA-300.0

0.85Nitrate + Nitrite as N mg/L 0.10 05/06/11 05/11/11  11:071 10Calc

0.16Turbidity NT Units 0.10 05/04/11 05/04/11  07:301 5EPA-180.1

NDNitrite as N mg/L 0.050 05/04/11 05/04/11  08:511 1EPA-353.2

Metals

NDTotal Recoverable Aluminum mg/L 0.050 05/09/11 05/09/11  15:421 0.2EPA-200.7

NDTotal Recoverable Antimony mg/L 0.0020 05/09/11 05/10/11  02:101 0.006EPA-200.8

NDTotal Recoverable Arsenic mg/L 0.0020 05/09/11 05/10/11  02:101 0.010EPA-200.8

0.024Total Recoverable Barium mg/L 0.010 05/09/11 05/09/11  15:421 2EPA-200.7

NDTotal Recoverable Beryllium mg/L 0.0010 05/09/11 05/10/11  02:101 0.004EPA-200.8

NDTotal Recoverable Cadmium mg/L 0.0010 05/09/11 05/10/11  02:101 0.005EPA-200.8

NDTotal Recoverable Chromium mg/L 0.010 05/09/11 05/09/11  15:421 0.1EPA-200.7

NDTotal Recoverable Copper mg/L 0.010 05/09/11 05/09/11  15:421 1.0EPA-200.7

NDTotal Recoverable Iron mg/L 0.050 05/09/11 05/09/11  15:421 0.3EPA-200.7

NDTotal Recoverable Lead mg/L 0.0010 05/09/11 05/10/11  02:101 0.005EPA-200.8

NDTotal Recoverable Manganese mg/L 0.010 05/09/11 05/09/11  15:421 0.05EPA-200.7

NDTotal Recoverable Mercury mg/L 0.00020 05/04/11 05/12/11  12:591 0.002EPA-245.1

NDTotal Recoverable Nickel mg/L 0.010 05/09/11 05/09/11  15:421 0.1EPA-200.7

NDTotal Recoverable Selenium mg/L 0.0020 05/09/11 05/10/11  02:101 0.05EPA-200.8

NDTotal Recoverable Silver mg/L 0.010 05/09/11 05/09/11  15:421 0.1EPA-200.7

NDTotal Recoverable Thallium mg/L 0.0010 05/09/11 05/10/11  02:101 0.002EPA-200.8

NDTotal Recoverable Zinc mg/L 0.050 05/09/11 05/09/11  15:421 5.0EPA-200.7

Organics

ND1,2-Dibromo-3-chloropropane ug/L 0.010 05/11/11 05/11/11  20:450.943 0.2EPA-504.1

NDEthylene dibromide ug/L 0.010 05/11/11 05/11/11  20:450.943 0.05EPA-504.1

NDAldrin ug/L 0.0050 05/06/11 05/21/11  15:351EPA-508

NDalpha-BHC ug/L 0.0050 05/06/11 05/21/11  15:351EPA-508

NDbeta-BHC ug/L 0.0050 05/06/11 05/21/11  15:351 V11EPA-508

NDdelta-BHC ug/L 0.0050 05/06/11 05/21/11  15:351EPA-508

NDgamma-BHC (Lindane) ug/L 0.0050 05/06/11 05/21/11  15:351 0.2EPA-508

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Palomar Mountain Premium Springs

1270 W. Mission Rd.

Escondido, CA 92029

Project:

Project Number:

Project Manager:

Annual Title 21

Product Water

Conrad Pawelski

Reported: 06/17/2011  10:02

BCL Sample ID: 1106835-01  Client Sample Name:

Prep

Constituent Result Units PQL Date Date/Time

Run

Method Dilution BW-MCL
Lab

Quals

Spring Water, 5/3/2011  12:30:00PM

Organics

NDChlordane (Technical) ug/L 0.50 05/06/11 05/21/11  15:351 2EPA-508

ND4,4'-DDD ug/L 0.0050 05/06/11 05/21/11  15:351EPA-508

ND4,4'-DDE ug/L 0.0050 05/06/11 05/21/11  15:351EPA-508

ND4,4'-DDT ug/L 0.0050 05/06/11 05/21/11  15:351 V11EPA-508

NDDieldrin ug/L 0.0050 05/06/11 05/21/11  15:351EPA-508

NDEndosulfan I ug/L 0.0050 05/06/11 05/21/11  15:351EPA-508

NDEndosulfan II ug/L 0.0050 05/06/11 05/21/11  15:351EPA-508

NDEndosulfan sulfate ug/L 0.0050 05/06/11 05/21/11  15:351EPA-508

NDEndrin ug/L 0.0050 05/06/11 05/21/11  15:351 V112EPA-508

NDEndrin aldehyde ug/L 0.010 05/06/11 05/21/11  15:351 V11EPA-508

NDHeptachlor ug/L 0.0050 05/06/11 05/21/11  15:351 0.4EPA-508

NDHeptachlor epoxide ug/L 0.0050 05/06/11 05/21/11  15:351 0.2EPA-508

NDMethoxychlor ug/L 0.0050 05/06/11 05/21/11  15:351 40EPA-508

NDToxaphene ug/L 2.0 05/06/11 05/21/11  15:351 3EPA-508

NDPCB-1016 ug/L 0.20 05/06/11 05/21/11  15:351EPA-508

NDPCB-1221 ug/L 0.20 05/06/11 05/21/11  15:351EPA-508

NDPCB-1232 ug/L 0.20 05/06/11 05/21/11  15:351EPA-508

NDPCB-1242 ug/L 0.20 05/06/11 05/21/11  15:351EPA-508

NDPCB-1248 ug/L 0.20 05/06/11 05/21/11  15:351EPA-508

NDPCB-1254 ug/L 0.20 05/06/11 05/21/11  15:351EPA-508

NDPCB-1260 ug/L 0.20 05/06/11 05/21/11  15:351EPA-508

NDTotal PCB's (Summation) ug/L 0.20 05/06/11 05/21/11  15:351 0.5EPA-508

TCMX (Surrogate) 05/06/11 05/21/11  15:351% 30 - 129  (LCL - UCL)73.8EPA-508

Dibutyl chlorendate (Surrogate) 05/06/11 05/21/11  15:351% 52 - 190  (LCL - UCL)109EPA-508

NDBentazon ug/L 0.80 05/04/11 05/10/11  04:471EPA-515.1

ND2,4-D ug/L 0.40 05/04/11 05/10/11  04:471 70EPA-515.1

NDDalapon ug/L 5.0 05/04/11 05/10/11  04:471 200EPA-515.1

NDDicamba ug/L 0.080 05/04/11 05/10/11  04:471EPA-515.1

NDDinoseb ug/L 0.20 05/04/11 05/10/11  04:471 7EPA-515.1

ND2,4,5-TP (Silvex) ug/L 0.070 05/04/11 05/10/11  04:471 50EPA-515.1

2,4-Dichlorophenylacetic acid (Surrogate) 05/04/11 05/10/11  04:471% 43 - 136  (LCL - UCL)92.9EPA-515.1

NDBenzene ug/L 0.50 05/05/11 05/05/11  15:281 5EPA-524.2

NDBromobenzene ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

NDBromochloromethane ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

NDBromodichloromethane ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Palomar Mountain Premium Springs

1270 W. Mission Rd.

Escondido, CA 92029

Project:

Project Number:

Project Manager:

Annual Title 21

Product Water

Conrad Pawelski

Reported: 06/17/2011  10:02

BCL Sample ID: 1106835-01  Client Sample Name:

Prep

Constituent Result Units PQL Date Date/Time

Run

Method Dilution BW-MCL
Lab

Quals

Spring Water, 5/3/2011  12:30:00PM

Organics

NDBromoform ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

NDBromomethane ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

NDn-Butylbenzene ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

NDsec-Butylbenzene ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

NDtert-Butylbenzene ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

NDCarbon tetrachloride ug/L 0.50 05/05/11 05/05/11  15:281 5EPA-524.2

NDChlorobenzene ug/L 0.50 05/05/11 05/05/11  15:281 100EPA-524.2

NDChloroethane ug/L 0.50 05/05/11 05/05/11  15:281 V11EPA-524.2

NDChloroform ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

NDChloromethane ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

ND2-Chlorotoluene ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

ND4-Chlorotoluene ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

NDDibromochloromethane ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

ND1,2-Dibromo-3-chloropropane ug/L 1.0 05/05/11 05/05/11  15:281 0.2EPA-524.2

ND1,2-Dibromoethane ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

NDDibromomethane ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

ND1,2-Dichlorobenzene ug/L 0.50 05/05/11 05/05/11  15:281 600EPA-524.2

ND1,3-Dichlorobenzene ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

ND1,4-Dichlorobenzene ug/L 0.50 05/05/11 05/05/11  15:281 75EPA-524.2

NDDichlorodifluoromethane ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

ND1,1-Dichloroethane ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

ND1,2-Dichloroethane ug/L 0.50 05/05/11 05/05/11  15:281 5EPA-524.2

ND1,1-Dichloroethene ug/L 0.50 05/05/11 05/05/11  15:281 7EPA-524.2

NDcis-1,2-Dichloroethene ug/L 0.50 05/05/11 05/05/11  15:281 70EPA-524.2

NDtrans-1,2-Dichloroethene ug/L 0.50 05/05/11 05/05/11  15:281 100EPA-524.2

ND1,2-Dichloropropane ug/L 0.50 05/05/11 05/05/11  15:281 5EPA-524.2

ND1,3-Dichloropropane ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

ND2,2-Dichloropropane ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

ND1,1-Dichloropropene ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

NDcis-1,3-Dichloropropene ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

NDtrans-1,3-Dichloropropene ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

NDTotal 1,3-Dichloropropene ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

NDEthylbenzene ug/L 0.50 05/05/11 05/05/11  15:281 700EPA-524.2

NDHexachlorobutadiene ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

NDIsopropylbenzene ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Palomar Mountain Premium Springs

1270 W. Mission Rd.

Escondido, CA 92029

Project:

Project Number:

Project Manager:

Annual Title 21

Product Water

Conrad Pawelski

Reported: 06/17/2011  10:02

BCL Sample ID: 1106835-01  Client Sample Name:

Prep

Constituent Result Units PQL Date Date/Time

Run

Method Dilution BW-MCL
Lab

Quals

Spring Water, 5/3/2011  12:30:00PM

Organics

NDp-Isopropyltoluene ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

NDMethylene chloride ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

NDMethyl t-butyl ether ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

NDNaphthalene ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

NDn-Propylbenzene ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

NDStyrene ug/L 0.50 05/05/11 05/05/11  15:281 100EPA-524.2

ND1,1,1,2-Tetrachloroethane ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

ND1,1,2,2-Tetrachloroethane ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

NDTetrachloroethene ug/L 0.50 05/05/11 05/05/11  15:281 5EPA-524.2

NDToluene ug/L 0.50 05/05/11 05/05/11  15:281 1000EPA-524.2

ND1,2,3-Trichlorobenzene ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

ND1,2,4-Trichlorobenzene ug/L 0.50 05/05/11 05/05/11  15:281 70EPA-524.2

ND1,1,1-Trichloroethane ug/L 0.50 05/05/11 05/05/11  15:281 200EPA-524.2

ND1,1,2-Trichloroethane ug/L 0.50 05/05/11 05/05/11  15:281 5EPA-524.2

NDTrichloroethene ug/L 0.50 05/05/11 05/05/11  15:281 5EPA-524.2

NDTrichlorofluoromethane ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

ND1,2,3-Trichloropropane ug/L 1.0 05/05/11 05/05/11  15:281EPA-524.2

ND1,1,2-Trichloro-1,2,2-trifluoroethane ug/L 0.50 05/05/11 05/05/11  15:281 V11EPA-524.2

ND1,2,4-Trimethylbenzene ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

ND1,3,5-Trimethylbenzene ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

NDVinyl chloride ug/L 0.50 05/05/11 05/05/11  15:281 2EPA-524.2

NDTotal Xylenes ug/L 1.0 05/05/11 05/05/11  15:281 10000EPA-524.2

NDTotal Trihalomethanes ug/L 2.0 05/05/11 05/05/11  15:281 10EPA-524.2

NDt-Amyl Methyl ether ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

NDt-Butyl alcohol ug/L 10 05/05/11 05/05/11  15:281EPA-524.2

NDEthyl t-butyl ether ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

NDp- & m-Xylenes ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

NDo-Xylene ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

1,2-Dichloroethane-d4 (Surrogate) 05/05/11 05/05/11  15:281% 76 - 114  (LCL - UCL)99.2EPA-524.2

Toluene-d8 (Surrogate) 05/05/11 05/05/11  15:281% 88 - 110  (LCL - UCL)99.6EPA-524.2

4-Bromofluorobenzene (Surrogate) 05/05/11 05/05/11  15:281% 86 - 115  (LCL - UCL)88.5EPA-524.2

NDAcenaphthylene ug/L 0.10 05/04/11 05/22/11  18:061EPA-525.2

NDAlachlor ug/L 0.20 05/04/11 05/22/11  18:061 2EPA-525.2

NDAnthracene ug/L 0.10 05/04/11 05/22/11  18:061EPA-525.2

NDAtraton ug/L 0.50 05/04/11 05/22/11  18:061EPA-525.2

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Palomar Mountain Premium Springs

1270 W. Mission Rd.

Escondido, CA 92029

Project:

Project Number:

Project Manager:

Annual Title 21

Product Water

Conrad Pawelski

Reported: 06/17/2011  10:02

BCL Sample ID: 1106835-01  Client Sample Name:

Prep

Constituent Result Units PQL Date Date/Time

Run

Method Dilution BW-MCL
Lab

Quals

Spring Water, 5/3/2011  12:30:00PM

Organics

NDAtrazine ug/L 0.30 05/04/11 05/22/11  18:061 3EPA-525.2

NDBenzo[a]anthracene ug/L 0.20 05/04/11 05/22/11  18:061EPA-525.2

NDBenzo[b]fluoranthene ug/L 0.30 05/04/11 05/22/11  18:061EPA-525.2

NDBenzo[k]fluoranthene ug/L 0.30 05/04/11 05/22/11  18:061EPA-525.2

NDBenzo[a]pyrene ug/L 0.10 05/04/11 05/22/11  18:061 0.2EPA-525.2

NDBenzo[g,h,i]perylene ug/L 0.30 05/04/11 05/22/11  18:061EPA-525.2

NDBenzyl butyl phthalate ug/L 4.0 05/04/11 05/22/11  18:061EPA-525.2

NDdelta-BHC ug/L 0.20 05/04/11 05/22/11  18:061EPA-525.2

NDgamma-BHC (Lindane) ug/L 0.10 05/04/11 05/22/11  18:061 0.2EPA-525.2

NDBromacil ug/L 0.50 05/04/11 05/22/11  18:061EPA-525.2

NDChrysene ug/L 0.30 05/04/11 05/22/11  18:061EPA-525.2

NDDiazinon ug/L 0.20 05/04/11 05/22/11  18:061EPA-525.2

NDDibenzo[a,h]anthracene ug/L 0.30 05/04/11 05/22/11  18:061EPA-525.2

NDDi(2-ethylhexyl)adipate ug/L 1.0 05/04/11 05/22/11  18:061 400EPA-525.2

NDDimethoate ug/L 2.0 05/04/11 05/22/11  18:061EPA-525.2

NDDimethyl phthalate ug/L 1.0 05/04/11 05/22/11  18:061EPA-525.2

NDDi-n-butyl phthalate ug/L 1.0 05/04/11 05/22/11  18:061EPA-525.2

NDFluorene ug/L 0.20 05/04/11 05/22/11  18:061EPA-525.2

NDHexachlorobenzene ug/L 0.10 05/04/11 05/22/11  18:061 1EPA-525.2

NDHexachlorocyclopentadiene ug/L 1.0 05/04/11 05/22/11  18:061 50EPA-525.2

NDIndeno[1,2,3-cd]pyrene ug/L 0.30 05/04/11 05/22/11  18:061EPA-525.2

NDMethoxychlor ug/L 0.30 05/04/11 05/22/11  18:061 40EPA-525.2

NDMetolachlor ug/L 0.50 05/04/11 05/22/11  18:061EPA-525.2

NDMetribuzin ug/L 0.50 05/04/11 05/22/11  18:061EPA-525.2

NDMolinate ug/L 0.50 05/04/11 05/22/11  18:061EPA-525.2

NDPhenanthrene ug/L 0.10 05/04/11 05/22/11  18:061EPA-525.2

NDPrometon ug/L 0.50 05/04/11 05/22/11  18:061EPA-525.2

NDPrometryn ug/L 0.50 05/04/11 05/22/11  18:061EPA-525.2

NDPyrene ug/L 0.10 05/04/11 05/22/11  18:061EPA-525.2

NDSecbumeton ug/L 0.50 05/04/11 05/22/11  18:061EPA-525.2

NDSimazine ug/L 0.30 05/04/11 05/22/11  18:061 4EPA-525.2

NDTerbutryn ug/L 0.50 05/04/11 05/22/11  18:061EPA-525.2

NDThiobencarb ug/L 0.50 05/04/11 05/22/11  18:061EPA-525.2

Perylene-d12 (Surrogate) 05/04/11 05/22/11  18:061% 50 - 116  (LCL - UCL)81.5EPA-525.2

NDEndothal ug/L 20 05/04/11 05/09/11  20:581 100EPA-548.1

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Palomar Mountain Premium Springs

1270 W. Mission Rd.

Escondido, CA 92029

Project:

Project Number:

Project Manager:

Annual Title 21

Product Water

Conrad Pawelski

Reported: 06/17/2011  10:02

BCL Sample ID: 1106835-01  Client Sample Name:

Prep

Constituent Result Units PQL Date Date/Time

Run

Method Dilution BW-MCL
Lab

Quals

Spring Water, 5/3/2011  12:30:00PM

Organics

NDDiquat ug/L 4.0 05/10/11 05/16/11  22:181 20EPA-549.2

Uncategorized

NDPentachlorophenol ug/L 0.050 05/04/11 05/10/11  04:471EPA-515.1

NDPicloram ug/L 0.050 05/04/11 05/10/11  04:471EPA-515.1

NDDiisopropyl ether ug/L 0.50 05/05/11 05/05/11  15:281EPA-524.2

NDbis(2-Ethylhexyl)phthalate ug/L 3.0 05/04/11 05/22/11  18:061EPA-525.2

1,3-Dimethyl-2-nitrobenzene (Surrogate) 05/04/11 05/22/11  18:061% 62 - 106  (LCL - UCL)114 S09EPA-525.2

Triphenylphosphate (Surrogate) 05/04/11 05/22/11  18:061% 69 - 143  (LCL - UCL)123EPA-525.2

NDDibromoacetic acid ug/L 1.0 05/09/11 05/10/11  22:221EPA-552.3

NDDichloroacetic acid ug/L 1.0 05/09/11 05/10/11  22:221EPA-552.3

NDMonobromoacetic acid ug/L 1.0 05/09/11 05/10/11  22:221EPA-552.3

NDMonochloroacetic acid ug/L 1.0 05/09/11 05/10/11  22:221EPA-552.3

NDTrichloroacetic acid ug/L 1.0 05/09/11 05/10/11  22:221EPA-552.3

NDTotal HAA's (Summation) ug/L 5.0 05/09/11 05/10/11  22:221EPA-552.3

2,3-Dibromopropionic acid (Surrogate) 05/09/11 05/10/11  22:221% 70 - 130  (LCL - UCL)110EPA-552.3

18Total Recoverable Calcium mg/L 0.10 05/09/11 05/09/11  15:421EPA-200.7

7.1Total Recoverable Magnesium mg/L 0.050 05/09/11 05/09/11  15:421EPA-200.7

13Total Recoverable Sodium mg/L 0.50 05/09/11 05/09/11  15:421EPA-200.7

3.9Total Recoverable Potassium mg/L 1.0 05/09/11 05/09/11  15:421EPA-200.7

120Total Dissolved Solids @ 180 C mg/L 6.7 06/15/11 06/15/11  10:000.667 S05SM-2540C

1.0Color Color 

Units

1.0 05/04/11 05/04/11  07:301SM-2120B

No Obs OdorOdor Odor Units 1.0 05/04/11 05/04/11  07:301SM-2150B

NDTotal Cyanide mg/L 0.0050 05/05/11 05/06/11  08:231EPA-335.4

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Palomar Mountain Premium Springs

1270 W. Mission Rd.

Escondido, CA 92029

Project:

Project Number:

Project Manager:

Annual Title 21

Product Water

Conrad Pawelski

Reported: 06/17/2011  10:02

BCL Sample ID: 1106835-02  Client Sample Name:

Prep

Constituent Result Units PQL Date Date/Time

Run

Method Dilution BW-MCL
Lab

Quals

Drinking Water, 5/3/2011  12:50:00PM

Inorganics

4.2Chloride mg/L 0.50 05/03/11 05/03/11  18:121 250EPA-300.0

NDFluoride mg/L 0.050 05/03/11 05/03/11  18:121 2.0EPA-300.0

NDNitrate as N mg/L 0.10 05/03/11 05/03/11  18:121 10EPA-300.0

3.3Sulfate mg/L 1.0 05/03/11 05/03/11  18:121 250EPA-300.0

NDNitrate + Nitrite as N mg/L 0.10 05/06/11 05/11/11  11:071 10Calc

0.19Turbidity NT Units 0.10 05/04/11 05/04/11  07:301 5EPA-180.1

NDNitrite as N mg/L 0.050 05/04/11 05/04/11  08:561 1EPA-353.2

Metals

NDTotal Recoverable Aluminum mg/L 0.050 05/09/11 05/09/11  16:111 0.2EPA-200.7

NDTotal Recoverable Antimony mg/L 0.0020 05/09/11 05/10/11  02:251 0.006EPA-200.8

NDTotal Recoverable Arsenic mg/L 0.0020 05/09/11 05/10/11  02:251 0.010EPA-200.8

NDTotal Recoverable Barium mg/L 0.010 05/09/11 05/09/11  16:111 2EPA-200.7

NDTotal Recoverable Beryllium mg/L 0.0010 05/09/11 05/10/11  02:251 0.004EPA-200.8

NDTotal Recoverable Cadmium mg/L 0.0010 05/09/11 05/10/11  02:251 0.005EPA-200.8

NDTotal Recoverable Chromium mg/L 0.010 05/09/11 05/09/11  16:111 0.1EPA-200.7

NDTotal Recoverable Copper mg/L 0.010 05/09/11 05/09/11  16:111 1.0EPA-200.7

NDTotal Recoverable Iron mg/L 0.050 05/09/11 05/09/11  16:111 0.3EPA-200.7

NDTotal Recoverable Lead mg/L 0.0010 05/09/11 05/10/11  02:251 0.005EPA-200.8

NDTotal Recoverable Manganese mg/L 0.010 05/09/11 05/09/11  16:111 0.05EPA-200.7

NDTotal Recoverable Mercury mg/L 0.00020 05/04/11 05/12/11  13:101 0.002EPA-245.1

NDTotal Recoverable Nickel mg/L 0.010 05/09/11 05/09/11  16:111 0.1EPA-200.7

NDTotal Recoverable Selenium mg/L 0.0020 05/09/11 05/10/11  02:251 0.05EPA-200.8

NDTotal Recoverable Silver mg/L 0.010 05/09/11 05/09/11  16:111 0.1EPA-200.7

NDTotal Recoverable Thallium mg/L 0.0010 05/09/11 05/10/11  02:251 0.002EPA-200.8

NDTotal Recoverable Zinc mg/L 0.050 05/09/11 05/09/11  16:111 5.0EPA-200.7

Organics

ND1,2-Dibromo-3-chloropropane ug/L 0.010 05/11/11 05/11/11  21:010.957 0.2EPA-504.1

NDEthylene dibromide ug/L 0.010 05/11/11 05/11/11  21:010.957 0.05EPA-504.1

NDAldrin ug/L 0.0050 05/06/11 05/21/11  15:501.015EPA-508

NDalpha-BHC ug/L 0.0050 05/06/11 05/21/11  15:501.015EPA-508

NDbeta-BHC ug/L 0.0050 05/06/11 05/21/11  15:501.015 V11EPA-508

NDdelta-BHC ug/L 0.0050 05/06/11 05/21/11  15:501.015EPA-508

NDgamma-BHC (Lindane) ug/L 0.0050 05/06/11 05/21/11  15:501.015 0.2EPA-508

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Palomar Mountain Premium Springs

1270 W. Mission Rd.

Escondido, CA 92029

Project:

Project Number:

Project Manager:

Annual Title 21

Product Water

Conrad Pawelski

Reported: 06/17/2011  10:02

BCL Sample ID: 1106835-02  Client Sample Name:

Prep

Constituent Result Units PQL Date Date/Time

Run

Method Dilution BW-MCL
Lab

Quals

Drinking Water, 5/3/2011  12:50:00PM

Organics

NDChlordane (Technical) ug/L 0.50 05/06/11 05/21/11  15:501.015 2EPA-508

ND4,4'-DDD ug/L 0.0050 05/06/11 05/21/11  15:501.015EPA-508

ND4,4'-DDE ug/L 0.0050 05/06/11 05/21/11  15:501.015EPA-508

ND4,4'-DDT ug/L 0.0050 05/06/11 05/21/11  15:501.015 V11EPA-508

NDDieldrin ug/L 0.0050 05/06/11 05/21/11  15:501.015EPA-508

NDEndosulfan I ug/L 0.0050 05/06/11 05/21/11  15:501.015EPA-508

NDEndosulfan II ug/L 0.0050 05/06/11 05/21/11  15:501.015EPA-508

NDEndosulfan sulfate ug/L 0.0050 05/06/11 05/21/11  15:501.015EPA-508

NDEndrin ug/L 0.0050 05/06/11 05/21/11  15:501.015 V112EPA-508

NDEndrin aldehyde ug/L 0.010 05/06/11 05/21/11  15:501.015 V11EPA-508

NDHeptachlor ug/L 0.0050 05/06/11 05/21/11  15:501.015 0.4EPA-508

NDHeptachlor epoxide ug/L 0.0050 05/06/11 05/21/11  15:501.015 0.2EPA-508

NDMethoxychlor ug/L 0.0050 05/06/11 05/21/11  15:501.015 40EPA-508

NDToxaphene ug/L 2.0 05/06/11 05/21/11  15:501.015 3EPA-508

NDPCB-1016 ug/L 0.20 05/06/11 05/21/11  15:501.015EPA-508

NDPCB-1221 ug/L 0.20 05/06/11 05/21/11  15:501.015EPA-508

NDPCB-1232 ug/L 0.20 05/06/11 05/21/11  15:501.015EPA-508

NDPCB-1242 ug/L 0.20 05/06/11 05/21/11  15:501.015EPA-508

NDPCB-1248 ug/L 0.20 05/06/11 05/21/11  15:501.015EPA-508

NDPCB-1254 ug/L 0.20 05/06/11 05/21/11  15:501.015EPA-508

NDPCB-1260 ug/L 0.20 05/06/11 05/21/11  15:501.015EPA-508

NDTotal PCB's (Summation) ug/L 0.20 05/06/11 05/21/11  15:501.015 0.5EPA-508

TCMX (Surrogate) 05/06/11 05/21/11  15:501.015% 30 - 129  (LCL - UCL)75.1EPA-508

Dibutyl chlorendate (Surrogate) 05/06/11 05/21/11  15:501.015% 52 - 190  (LCL - UCL)114EPA-508

NDBentazon ug/L 0.80 05/04/11 05/10/11  05:091EPA-515.1

ND2,4-D ug/L 0.40 05/04/11 05/10/11  05:091 70EPA-515.1

NDDalapon ug/L 5.0 05/04/11 05/10/11  05:091 200EPA-515.1

NDDicamba ug/L 0.080 05/04/11 05/10/11  05:091EPA-515.1

NDDinoseb ug/L 0.20 05/04/11 05/10/11  05:091 7EPA-515.1

ND2,4,5-TP (Silvex) ug/L 0.070 05/04/11 05/10/11  05:091 50EPA-515.1

2,4-Dichlorophenylacetic acid (Surrogate) 05/04/11 05/10/11  05:091% 43 - 136  (LCL - UCL)101EPA-515.1

NDBenzene ug/L 0.50 05/05/11 05/05/11  15:491 5EPA-524.2

NDBromobenzene ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

0.58Bromochloromethane ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

1.5Bromodichloromethane ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Palomar Mountain Premium Springs

1270 W. Mission Rd.

Escondido, CA 92029

Project:

Project Number:

Project Manager:

Annual Title 21

Product Water

Conrad Pawelski

Reported: 06/17/2011  10:02

BCL Sample ID: 1106835-02  Client Sample Name:

Prep

Constituent Result Units PQL Date Date/Time

Run

Method Dilution BW-MCL
Lab

Quals

Drinking Water, 5/3/2011  12:50:00PM

Organics

NDBromoform ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

NDBromomethane ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

NDn-Butylbenzene ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

NDsec-Butylbenzene ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

NDtert-Butylbenzene ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

NDCarbon tetrachloride ug/L 0.50 05/05/11 05/05/11  15:491 5EPA-524.2

NDChlorobenzene ug/L 0.50 05/05/11 05/05/11  15:491 100EPA-524.2

NDChloroethane ug/L 0.50 05/05/11 05/05/11  15:491 V11EPA-524.2

1.3Chloroform ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

NDChloromethane ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

ND2-Chlorotoluene ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

ND4-Chlorotoluene ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

0.59Dibromochloromethane ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

ND1,2-Dibromo-3-chloropropane ug/L 1.0 05/05/11 05/05/11  15:491 0.2EPA-524.2

ND1,2-Dibromoethane ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

NDDibromomethane ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

ND1,2-Dichlorobenzene ug/L 0.50 05/05/11 05/05/11  15:491 600EPA-524.2

ND1,3-Dichlorobenzene ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

ND1,4-Dichlorobenzene ug/L 0.50 05/05/11 05/05/11  15:491 75EPA-524.2

NDDichlorodifluoromethane ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

ND1,1-Dichloroethane ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

ND1,2-Dichloroethane ug/L 0.50 05/05/11 05/05/11  15:491 5EPA-524.2

ND1,1-Dichloroethene ug/L 0.50 05/05/11 05/05/11  15:491 7EPA-524.2

NDcis-1,2-Dichloroethene ug/L 0.50 05/05/11 05/05/11  15:491 70EPA-524.2

NDtrans-1,2-Dichloroethene ug/L 0.50 05/05/11 05/05/11  15:491 100EPA-524.2

ND1,2-Dichloropropane ug/L 0.50 05/05/11 05/05/11  15:491 5EPA-524.2

ND1,3-Dichloropropane ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

ND2,2-Dichloropropane ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

ND1,1-Dichloropropene ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

NDcis-1,3-Dichloropropene ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

NDtrans-1,3-Dichloropropene ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

NDTotal 1,3-Dichloropropene ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

NDEthylbenzene ug/L 0.50 05/05/11 05/05/11  15:491 700EPA-524.2

NDHexachlorobutadiene ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

NDIsopropylbenzene ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Palomar Mountain Premium Springs

1270 W. Mission Rd.

Escondido, CA 92029

Project:

Project Number:

Project Manager:

Annual Title 21

Product Water

Conrad Pawelski

Reported: 06/17/2011  10:02

BCL Sample ID: 1106835-02  Client Sample Name:

Prep

Constituent Result Units PQL Date Date/Time

Run

Method Dilution BW-MCL
Lab

Quals

Drinking Water, 5/3/2011  12:50:00PM

Organics

NDp-Isopropyltoluene ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

NDMethylene chloride ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

NDMethyl t-butyl ether ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

NDNaphthalene ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

NDn-Propylbenzene ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

NDStyrene ug/L 0.50 05/05/11 05/05/11  15:491 100EPA-524.2

ND1,1,1,2-Tetrachloroethane ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

ND1,1,2,2-Tetrachloroethane ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

NDTetrachloroethene ug/L 0.50 05/05/11 05/05/11  15:491 5EPA-524.2

NDToluene ug/L 0.50 05/05/11 05/05/11  15:491 1000EPA-524.2

ND1,2,3-Trichlorobenzene ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

ND1,2,4-Trichlorobenzene ug/L 0.50 05/05/11 05/05/11  15:491 70EPA-524.2

ND1,1,1-Trichloroethane ug/L 0.50 05/05/11 05/05/11  15:491 200EPA-524.2

ND1,1,2-Trichloroethane ug/L 0.50 05/05/11 05/05/11  15:491 5EPA-524.2

NDTrichloroethene ug/L 0.50 05/05/11 05/05/11  15:491 5EPA-524.2

NDTrichlorofluoromethane ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

ND1,2,3-Trichloropropane ug/L 1.0 05/05/11 05/05/11  15:491EPA-524.2

ND1,1,2-Trichloro-1,2,2-trifluoroethane ug/L 0.50 05/05/11 05/05/11  15:491 V11EPA-524.2

ND1,2,4-Trimethylbenzene ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

ND1,3,5-Trimethylbenzene ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

NDVinyl chloride ug/L 0.50 05/05/11 05/05/11  15:491 2EPA-524.2

NDTotal Xylenes ug/L 1.0 05/05/11 05/05/11  15:491 10000EPA-524.2

3.4Total Trihalomethanes ug/L 2.0 05/05/11 05/05/11  15:491 10EPA-524.2

NDt-Amyl Methyl ether ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

NDt-Butyl alcohol ug/L 10 05/05/11 05/05/11  15:491EPA-524.2

NDEthyl t-butyl ether ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

NDp- & m-Xylenes ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

NDo-Xylene ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

1,2-Dichloroethane-d4 (Surrogate) 05/05/11 05/05/11  15:491% 76 - 114  (LCL - UCL)94.5EPA-524.2

Toluene-d8 (Surrogate) 05/05/11 05/05/11  15:491% 88 - 110  (LCL - UCL)99.0EPA-524.2

4-Bromofluorobenzene (Surrogate) 05/05/11 05/05/11  15:491% 86 - 115  (LCL - UCL)86.1EPA-524.2

NDAcenaphthylene ug/L 0.10 05/04/11 05/22/11  18:291EPA-525.2

NDAlachlor ug/L 0.20 05/04/11 05/22/11  18:291 2EPA-525.2

NDAnthracene ug/L 0.10 05/04/11 05/22/11  18:291EPA-525.2

NDAtraton ug/L 0.50 05/04/11 05/22/11  18:291EPA-525.2

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Palomar Mountain Premium Springs

1270 W. Mission Rd.

Escondido, CA 92029

Project:

Project Number:

Project Manager:

Annual Title 21

Product Water

Conrad Pawelski

Reported: 06/17/2011  10:02

BCL Sample ID: 1106835-02  Client Sample Name:

Prep

Constituent Result Units PQL Date Date/Time

Run

Method Dilution BW-MCL
Lab

Quals

Drinking Water, 5/3/2011  12:50:00PM

Organics

NDAtrazine ug/L 0.30 05/04/11 05/22/11  18:291 3EPA-525.2

NDBenzo[a]anthracene ug/L 0.20 05/04/11 05/22/11  18:291EPA-525.2

NDBenzo[b]fluoranthene ug/L 0.30 05/04/11 05/22/11  18:291EPA-525.2

NDBenzo[k]fluoranthene ug/L 0.30 05/04/11 05/22/11  18:291EPA-525.2

NDBenzo[a]pyrene ug/L 0.10 05/04/11 05/22/11  18:291 0.2EPA-525.2

NDBenzo[g,h,i]perylene ug/L 0.30 05/04/11 05/22/11  18:291EPA-525.2

NDBenzyl butyl phthalate ug/L 4.0 05/04/11 05/22/11  18:291EPA-525.2

NDdelta-BHC ug/L 0.20 05/04/11 05/22/11  18:291EPA-525.2

NDgamma-BHC (Lindane) ug/L 0.10 05/04/11 05/22/11  18:291 0.2EPA-525.2

NDBromacil ug/L 0.50 05/04/11 05/22/11  18:291EPA-525.2

NDChrysene ug/L 0.30 05/04/11 05/22/11  18:291EPA-525.2

NDDiazinon ug/L 0.20 05/04/11 05/22/11  18:291EPA-525.2

NDDibenzo[a,h]anthracene ug/L 0.30 05/04/11 05/22/11  18:291EPA-525.2

NDDi(2-ethylhexyl)adipate ug/L 1.0 05/04/11 05/22/11  18:291 400EPA-525.2

NDDimethoate ug/L 2.0 05/04/11 05/22/11  18:291EPA-525.2

NDDimethyl phthalate ug/L 1.0 05/04/11 05/22/11  18:291EPA-525.2

NDDi-n-butyl phthalate ug/L 1.0 05/04/11 05/22/11  18:291EPA-525.2

NDFluorene ug/L 0.20 05/04/11 05/22/11  18:291EPA-525.2

NDHexachlorobenzene ug/L 0.10 05/04/11 05/22/11  18:291 1EPA-525.2

NDHexachlorocyclopentadiene ug/L 1.0 05/04/11 05/22/11  18:291 50EPA-525.2

NDIndeno[1,2,3-cd]pyrene ug/L 0.30 05/04/11 05/22/11  18:291EPA-525.2

NDMethoxychlor ug/L 0.30 05/04/11 05/22/11  18:291 40EPA-525.2

NDMetolachlor ug/L 0.50 05/04/11 05/22/11  18:291EPA-525.2

NDMetribuzin ug/L 0.50 05/04/11 05/22/11  18:291EPA-525.2

NDMolinate ug/L 0.50 05/04/11 05/22/11  18:291EPA-525.2

NDPhenanthrene ug/L 0.10 05/04/11 05/22/11  18:291EPA-525.2

NDPrometon ug/L 0.50 05/04/11 05/22/11  18:291EPA-525.2

NDPrometryn ug/L 0.50 05/04/11 05/22/11  18:291EPA-525.2

NDPyrene ug/L 0.10 05/04/11 05/22/11  18:291EPA-525.2

NDSecbumeton ug/L 0.50 05/04/11 05/22/11  18:291EPA-525.2

NDSimazine ug/L 0.30 05/04/11 05/22/11  18:291 4EPA-525.2

NDTerbutryn ug/L 0.50 05/04/11 05/22/11  18:291EPA-525.2

NDThiobencarb ug/L 0.50 05/04/11 05/22/11  18:291EPA-525.2

Perylene-d12 (Surrogate) 05/04/11 05/22/11  18:291% 50 - 116  (LCL - UCL)93.0EPA-525.2

NDEndothal ug/L 20 05/04/11 05/09/11  21:141 100EPA-548.1

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Palomar Mountain Premium Springs

1270 W. Mission Rd.

Escondido, CA 92029

Project:

Project Number:

Project Manager:

Annual Title 21

Product Water

Conrad Pawelski

Reported: 06/17/2011  10:02

BCL Sample ID: 1106835-02  Client Sample Name:

Prep

Constituent Result Units PQL Date Date/Time

Run

Method Dilution BW-MCL
Lab

Quals

Drinking Water, 5/3/2011  12:50:00PM

Organics

NDDiquat ug/L 4.0 05/10/11 05/16/11  22:251 20EPA-549.2

Uncategorized

NDPentachlorophenol ug/L 0.050 05/04/11 05/10/11  05:091EPA-515.1

NDPicloram ug/L 0.050 05/04/11 05/10/11  05:091EPA-515.1

NDDiisopropyl ether ug/L 0.50 05/05/11 05/05/11  15:491EPA-524.2

NDbis(2-Ethylhexyl)phthalate ug/L 3.0 05/04/11 05/22/11  18:291EPA-525.2

1,3-Dimethyl-2-nitrobenzene (Surrogate) 05/04/11 05/22/11  18:291% 62 - 106  (LCL - UCL)108 S09EPA-525.2

Triphenylphosphate (Surrogate) 05/04/11 05/22/11  18:291% 69 - 143  (LCL - UCL)120EPA-525.2

NDDibromoacetic acid ug/L 1.0 05/09/11 05/10/11  22:521EPA-552.3

NDDichloroacetic acid ug/L 1.0 05/09/11 05/10/11  22:521EPA-552.3

NDMonobromoacetic acid ug/L 1.0 05/09/11 05/10/11  22:521EPA-552.3

NDMonochloroacetic acid ug/L 1.0 05/09/11 05/10/11  22:521EPA-552.3

NDTrichloroacetic acid ug/L 1.0 05/09/11 05/10/11  22:521EPA-552.3

NDTotal HAA's (Summation) ug/L 5.0 05/09/11 05/10/11  22:521EPA-552.3

2,3-Dibromopropionic acid (Surrogate) 05/09/11 05/10/11  22:521% 70 - 130  (LCL - UCL)129EPA-552.3

2.7Total Recoverable Calcium mg/L 0.10 05/09/11 05/09/11  16:111EPA-200.7

0.99Total Recoverable Magnesium mg/L 0.050 05/09/11 05/09/11  16:111EPA-200.7

3.7Total Recoverable Sodium mg/L 0.50 05/09/11 05/09/11  16:111EPA-200.7

NDTotal Recoverable Potassium mg/L 1.0 05/09/11 05/09/11  16:111EPA-200.7

18Total Dissolved Solids @ 180 C mg/L 5.0 06/15/11 06/15/11  10:000.500 S05SM-2540C

1.0Color Color 

Units

1.0 05/04/11 05/04/11  07:301SM-2120B

No Obs OdorOdor Odor Units 1.0 05/04/11 05/04/11  07:301SM-2150B

NDTotal Cyanide mg/L 0.0050 05/05/11 05/06/11  08:231EPA-335.4

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Palomar Mountain Premium Springs

1270 W. Mission Rd.

Escondido, CA 92029

Project:

Project Number:

Project Manager:

Annual Title 21

Product Water

Conrad Pawelski

Reported: 06/17/2011  10:02

BCL Sample ID: 1106835-03  Client Sample Name:

Prep

Constituent Result Units PQL Date Date/Time

Run

Method Dilution BW-MCL
Lab

Quals

Purified Water, 5/3/2011   1:03:00PM

Inorganics

0.76Chloride mg/L 0.50 05/03/11 05/03/11  18:261 250EPA-300.0

NDFluoride mg/L 0.050 05/03/11 05/03/11  18:261 2.0EPA-300.0

NDNitrate as N mg/L 0.10 05/03/11 05/03/11  18:261 10EPA-300.0

NDSulfate mg/L 1.0 05/03/11 05/03/11  18:261 250EPA-300.0

NDNitrate + Nitrite as N mg/L 0.10 05/06/11 05/11/11  11:071 10Calc

0.13Turbidity NT Units 0.10 05/04/11 05/04/11  07:301 5EPA-180.1

NDNitrite as N mg/L 0.050 05/04/11 05/04/11  08:561 1EPA-353.2

Metals

NDTotal Recoverable Aluminum mg/L 0.050 05/09/11 05/09/11  16:141 0.2EPA-200.7

NDTotal Recoverable Antimony mg/L 0.0020 05/09/11 05/10/11  02:281 0.006EPA-200.8

NDTotal Recoverable Arsenic mg/L 0.0020 05/09/11 05/10/11  02:281 0.010EPA-200.8

NDTotal Recoverable Barium mg/L 0.010 05/09/11 05/09/11  16:141 2EPA-200.7

NDTotal Recoverable Beryllium mg/L 0.0010 05/09/11 05/10/11  02:281 0.004EPA-200.8

NDTotal Recoverable Cadmium mg/L 0.0010 05/09/11 05/10/11  02:281 0.005EPA-200.8

NDTotal Recoverable Chromium mg/L 0.010 05/09/11 05/09/11  16:141 0.1EPA-200.7

NDTotal Recoverable Copper mg/L 0.010 05/09/11 05/09/11  16:141 1.0EPA-200.7

NDTotal Recoverable Iron mg/L 0.050 05/09/11 05/09/11  16:141 0.3EPA-200.7

NDTotal Recoverable Lead mg/L 0.0010 05/09/11 05/10/11  02:281 0.005EPA-200.8

NDTotal Recoverable Manganese mg/L 0.010 05/09/11 05/09/11  16:141 0.05EPA-200.7

NDTotal Recoverable Mercury mg/L 0.00020 05/04/11 05/12/11  13:201 0.002EPA-245.1

NDTotal Recoverable Nickel mg/L 0.010 05/09/11 05/09/11  16:141 0.1EPA-200.7

NDTotal Recoverable Selenium mg/L 0.0020 05/09/11 05/10/11  02:281 0.05EPA-200.8

NDTotal Recoverable Silver mg/L 0.010 05/09/11 05/09/11  16:141 0.1EPA-200.7

NDTotal Recoverable Thallium mg/L 0.0010 05/09/11 05/10/11  02:281 0.002EPA-200.8

NDTotal Recoverable Zinc mg/L 0.050 05/09/11 05/09/11  16:141 5.0EPA-200.7

Organics

ND1,2-Dibromo-3-chloropropane ug/L 0.010 05/11/11 05/11/11  21:170.931 0.2EPA-504.1

NDEthylene dibromide ug/L 0.010 05/11/11 05/11/11  21:170.931 0.05EPA-504.1

NDAldrin ug/L 0.0050 05/06/11 05/21/11  16:041EPA-508

NDalpha-BHC ug/L 0.0050 05/06/11 05/21/11  16:041EPA-508

NDbeta-BHC ug/L 0.0050 05/06/11 05/21/11  16:041 V11EPA-508

NDdelta-BHC ug/L 0.0050 05/06/11 05/21/11  16:041EPA-508

NDgamma-BHC (Lindane) ug/L 0.0050 05/06/11 05/21/11  16:041 0.2EPA-508

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Palomar Mountain Premium Springs

1270 W. Mission Rd.

Escondido, CA 92029

Project:

Project Number:

Project Manager:

Annual Title 21

Product Water

Conrad Pawelski

Reported: 06/17/2011  10:02

BCL Sample ID: 1106835-03  Client Sample Name:

Prep

Constituent Result Units PQL Date Date/Time

Run

Method Dilution BW-MCL
Lab

Quals

Purified Water, 5/3/2011   1:03:00PM

Organics

NDChlordane (Technical) ug/L 0.50 05/06/11 05/21/11  16:041 2EPA-508

ND4,4'-DDD ug/L 0.0050 05/06/11 05/21/11  16:041EPA-508

ND4,4'-DDE ug/L 0.0050 05/06/11 05/21/11  16:041EPA-508

ND4,4'-DDT ug/L 0.0050 05/06/11 05/21/11  16:041 V11EPA-508

NDDieldrin ug/L 0.0050 05/06/11 05/21/11  16:041EPA-508

NDEndosulfan I ug/L 0.0050 05/06/11 05/21/11  16:041EPA-508

NDEndosulfan II ug/L 0.0050 05/06/11 05/21/11  16:041EPA-508

NDEndosulfan sulfate ug/L 0.0050 05/06/11 05/21/11  16:041EPA-508

NDEndrin ug/L 0.0050 05/06/11 05/21/11  16:041 V112EPA-508

NDEndrin aldehyde ug/L 0.010 05/06/11 05/21/11  16:041 V11EPA-508

NDHeptachlor ug/L 0.0050 05/06/11 05/21/11  16:041 0.4EPA-508

NDHeptachlor epoxide ug/L 0.0050 05/06/11 05/21/11  16:041 0.2EPA-508

NDMethoxychlor ug/L 0.0050 05/06/11 05/21/11  16:041 40EPA-508

NDToxaphene ug/L 2.0 05/06/11 05/21/11  16:041 3EPA-508

NDPCB-1016 ug/L 0.20 05/06/11 05/21/11  16:041EPA-508

NDPCB-1221 ug/L 0.20 05/06/11 05/21/11  16:041EPA-508

NDPCB-1232 ug/L 0.20 05/06/11 05/21/11  16:041EPA-508

NDPCB-1242 ug/L 0.20 05/06/11 05/21/11  16:041EPA-508

NDPCB-1248 ug/L 0.20 05/06/11 05/21/11  16:041EPA-508

NDPCB-1254 ug/L 0.20 05/06/11 05/21/11  16:041EPA-508

NDPCB-1260 ug/L 0.20 05/06/11 05/21/11  16:041EPA-508

NDTotal PCB's (Summation) ug/L 0.20 05/06/11 05/21/11  16:041 0.5EPA-508

TCMX (Surrogate) 05/06/11 05/21/11  16:041% 30 - 129  (LCL - UCL)74.4EPA-508

Dibutyl chlorendate (Surrogate) 05/06/11 05/21/11  16:041% 52 - 190  (LCL - UCL)111EPA-508

NDBentazon ug/L 0.80 05/04/11 05/10/11  05:301EPA-515.1

ND2,4-D ug/L 0.40 05/04/11 05/10/11  05:301 70EPA-515.1

NDDalapon ug/L 5.0 05/04/11 05/10/11  05:301 200EPA-515.1

NDDicamba ug/L 0.080 05/04/11 05/10/11  05:301EPA-515.1

NDDinoseb ug/L 0.20 05/04/11 05/10/11  05:301 7EPA-515.1

ND2,4,5-TP (Silvex) ug/L 0.070 05/04/11 05/10/11  05:301 50EPA-515.1

2,4-Dichlorophenylacetic acid (Surrogate) 05/04/11 05/10/11  05:301% 43 - 136  (LCL - UCL)97.3EPA-515.1

NDBenzene ug/L 0.50 05/05/11 05/05/11  16:101 5EPA-524.2

NDBromobenzene ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

NDBromochloromethane ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

1.3Bromodichloromethane ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Palomar Mountain Premium Springs

1270 W. Mission Rd.

Escondido, CA 92029

Project:

Project Number:

Project Manager:

Annual Title 21

Product Water

Conrad Pawelski

Reported: 06/17/2011  10:02

BCL Sample ID: 1106835-03  Client Sample Name:

Prep

Constituent Result Units PQL Date Date/Time

Run

Method Dilution BW-MCL
Lab

Quals

Purified Water, 5/3/2011   1:03:00PM

Organics

NDBromoform ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

NDBromomethane ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

NDn-Butylbenzene ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

NDsec-Butylbenzene ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

NDtert-Butylbenzene ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

NDCarbon tetrachloride ug/L 0.50 05/05/11 05/05/11  16:101 5EPA-524.2

NDChlorobenzene ug/L 0.50 05/05/11 05/05/11  16:101 100EPA-524.2

NDChloroethane ug/L 0.50 05/05/11 05/05/11  16:101 V11EPA-524.2

1.0Chloroform ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

NDChloromethane ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

ND2-Chlorotoluene ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

ND4-Chlorotoluene ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

NDDibromochloromethane ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

ND1,2-Dibromo-3-chloropropane ug/L 1.0 05/05/11 05/05/11  16:101 0.2EPA-524.2

ND1,2-Dibromoethane ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

NDDibromomethane ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

ND1,2-Dichlorobenzene ug/L 0.50 05/05/11 05/05/11  16:101 600EPA-524.2

ND1,3-Dichlorobenzene ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

ND1,4-Dichlorobenzene ug/L 0.50 05/05/11 05/05/11  16:101 75EPA-524.2

NDDichlorodifluoromethane ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

ND1,1-Dichloroethane ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

ND1,2-Dichloroethane ug/L 0.50 05/05/11 05/05/11  16:101 5EPA-524.2

ND1,1-Dichloroethene ug/L 0.50 05/05/11 05/05/11  16:101 7EPA-524.2

NDcis-1,2-Dichloroethene ug/L 0.50 05/05/11 05/05/11  16:101 70EPA-524.2

NDtrans-1,2-Dichloroethene ug/L 0.50 05/05/11 05/05/11  16:101 100EPA-524.2

ND1,2-Dichloropropane ug/L 0.50 05/05/11 05/05/11  16:101 5EPA-524.2

ND1,3-Dichloropropane ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

ND2,2-Dichloropropane ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

ND1,1-Dichloropropene ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

NDcis-1,3-Dichloropropene ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

NDtrans-1,3-Dichloropropene ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

NDTotal 1,3-Dichloropropene ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

NDEthylbenzene ug/L 0.50 05/05/11 05/05/11  16:101 700EPA-524.2

NDHexachlorobutadiene ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

NDIsopropylbenzene ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Palomar Mountain Premium Springs

1270 W. Mission Rd.

Escondido, CA 92029

Project:

Project Number:

Project Manager:

Annual Title 21

Product Water

Conrad Pawelski

Reported: 06/17/2011  10:02

BCL Sample ID: 1106835-03  Client Sample Name:

Prep

Constituent Result Units PQL Date Date/Time

Run

Method Dilution BW-MCL
Lab

Quals

Purified Water, 5/3/2011   1:03:00PM

Organics

NDp-Isopropyltoluene ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

NDMethylene chloride ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

NDMethyl t-butyl ether ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

NDNaphthalene ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

NDn-Propylbenzene ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

NDStyrene ug/L 0.50 05/05/11 05/05/11  16:101 100EPA-524.2

ND1,1,1,2-Tetrachloroethane ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

ND1,1,2,2-Tetrachloroethane ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

NDTetrachloroethene ug/L 0.50 05/05/11 05/05/11  16:101 5EPA-524.2

NDToluene ug/L 0.50 05/05/11 05/05/11  16:101 1000EPA-524.2

ND1,2,3-Trichlorobenzene ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

ND1,2,4-Trichlorobenzene ug/L 0.50 05/05/11 05/05/11  16:101 70EPA-524.2

ND1,1,1-Trichloroethane ug/L 0.50 05/05/11 05/05/11  16:101 200EPA-524.2

ND1,1,2-Trichloroethane ug/L 0.50 05/05/11 05/05/11  16:101 5EPA-524.2

NDTrichloroethene ug/L 0.50 05/05/11 05/05/11  16:101 5EPA-524.2

NDTrichlorofluoromethane ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

ND1,2,3-Trichloropropane ug/L 1.0 05/05/11 05/05/11  16:101EPA-524.2

ND1,1,2-Trichloro-1,2,2-trifluoroethane ug/L 0.50 05/05/11 05/05/11  16:101 V11EPA-524.2

ND1,2,4-Trimethylbenzene ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

ND1,3,5-Trimethylbenzene ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

NDVinyl chloride ug/L 0.50 05/05/11 05/05/11  16:101 2EPA-524.2

NDTotal Xylenes ug/L 1.0 05/05/11 05/05/11  16:101 10000EPA-524.2

2.8Total Trihalomethanes ug/L 2.0 05/05/11 05/05/11  16:101 10EPA-524.2

NDt-Amyl Methyl ether ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

NDt-Butyl alcohol ug/L 10 05/05/11 05/05/11  16:101EPA-524.2

NDEthyl t-butyl ether ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

NDp- & m-Xylenes ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

NDo-Xylene ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

1,2-Dichloroethane-d4 (Surrogate) 05/05/11 05/05/11  16:101% 76 - 114  (LCL - UCL)96.8EPA-524.2

Toluene-d8 (Surrogate) 05/05/11 05/05/11  16:101% 88 - 110  (LCL - UCL)98.7EPA-524.2

4-Bromofluorobenzene (Surrogate) 05/05/11 05/05/11  16:101% 86 - 115  (LCL - UCL)86.5EPA-524.2

NDAcenaphthylene ug/L 0.10 05/04/11 05/22/11  18:531EPA-525.2

NDAlachlor ug/L 0.20 05/04/11 05/22/11  18:531 2EPA-525.2

NDAnthracene ug/L 0.10 05/04/11 05/22/11  18:531EPA-525.2

NDAtraton ug/L 0.50 05/04/11 05/22/11  18:531EPA-525.2

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Palomar Mountain Premium Springs

1270 W. Mission Rd.

Escondido, CA 92029

Project:

Project Number:

Project Manager:

Annual Title 21

Product Water

Conrad Pawelski

Reported: 06/17/2011  10:02

BCL Sample ID: 1106835-03  Client Sample Name:

Prep

Constituent Result Units PQL Date Date/Time

Run

Method Dilution BW-MCL
Lab

Quals

Purified Water, 5/3/2011   1:03:00PM

Organics

NDAtrazine ug/L 0.30 05/04/11 05/22/11  18:531 3EPA-525.2

NDBenzo[a]anthracene ug/L 0.20 05/04/11 05/22/11  18:531EPA-525.2

NDBenzo[b]fluoranthene ug/L 0.30 05/04/11 05/22/11  18:531EPA-525.2

NDBenzo[k]fluoranthene ug/L 0.30 05/04/11 05/22/11  18:531EPA-525.2

NDBenzo[a]pyrene ug/L 0.10 05/04/11 05/22/11  18:531 0.2EPA-525.2

NDBenzo[g,h,i]perylene ug/L 0.30 05/04/11 05/22/11  18:531EPA-525.2

NDBenzyl butyl phthalate ug/L 4.0 05/04/11 05/22/11  18:531EPA-525.2

NDdelta-BHC ug/L 0.20 05/04/11 05/22/11  18:531EPA-525.2

NDgamma-BHC (Lindane) ug/L 0.10 05/04/11 05/22/11  18:531 0.2EPA-525.2

NDBromacil ug/L 0.50 05/04/11 05/22/11  18:531EPA-525.2

NDChrysene ug/L 0.30 05/04/11 05/22/11  18:531EPA-525.2

NDDiazinon ug/L 0.20 05/04/11 05/22/11  18:531EPA-525.2

NDDibenzo[a,h]anthracene ug/L 0.30 05/04/11 05/22/11  18:531EPA-525.2

NDDi(2-ethylhexyl)adipate ug/L 1.0 05/04/11 05/22/11  18:531 400EPA-525.2

NDDimethoate ug/L 2.0 05/04/11 05/22/11  18:531EPA-525.2

NDDimethyl phthalate ug/L 1.0 05/04/11 05/22/11  18:531EPA-525.2

NDDi-n-butyl phthalate ug/L 1.0 05/04/11 05/22/11  18:531EPA-525.2

NDFluorene ug/L 0.20 05/04/11 05/22/11  18:531EPA-525.2

NDHexachlorobenzene ug/L 0.10 05/04/11 05/22/11  18:531 1EPA-525.2

NDHexachlorocyclopentadiene ug/L 1.0 05/04/11 05/22/11  18:531 50EPA-525.2

NDIndeno[1,2,3-cd]pyrene ug/L 0.30 05/04/11 05/22/11  18:531EPA-525.2

NDMethoxychlor ug/L 0.30 05/04/11 05/22/11  18:531 40EPA-525.2

NDMetolachlor ug/L 0.50 05/04/11 05/22/11  18:531EPA-525.2

NDMetribuzin ug/L 0.50 05/04/11 05/22/11  18:531EPA-525.2

NDMolinate ug/L 0.50 05/04/11 05/22/11  18:531EPA-525.2

NDPhenanthrene ug/L 0.10 05/04/11 05/22/11  18:531EPA-525.2

NDPrometon ug/L 0.50 05/04/11 05/22/11  18:531EPA-525.2

NDPrometryn ug/L 0.50 05/04/11 05/22/11  18:531EPA-525.2

NDPyrene ug/L 0.10 05/04/11 05/22/11  18:531EPA-525.2

NDSecbumeton ug/L 0.50 05/04/11 05/22/11  18:531EPA-525.2

NDSimazine ug/L 0.30 05/04/11 05/22/11  18:531 4EPA-525.2

NDTerbutryn ug/L 0.50 05/04/11 05/22/11  18:531EPA-525.2

NDThiobencarb ug/L 0.50 05/04/11 05/22/11  18:531EPA-525.2

Perylene-d12 (Surrogate) 05/04/11 05/22/11  18:531% 50 - 116  (LCL - UCL)102EPA-525.2

NDEndothal ug/L 20 05/04/11 05/19/11  23:321 100EPA-548.1

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Palomar Mountain Premium Springs

1270 W. Mission Rd.

Escondido, CA 92029

Project:

Project Number:

Project Manager:

Annual Title 21

Product Water

Conrad Pawelski

Reported: 06/17/2011  10:02

BCL Sample ID: 1106835-03  Client Sample Name:

Prep

Constituent Result Units PQL Date Date/Time

Run

Method Dilution BW-MCL
Lab

Quals

Purified Water, 5/3/2011   1:03:00PM

Organics

NDDiquat ug/L 4.0 05/10/11 05/16/11  22:321 20EPA-549.2

Uncategorized

NDPentachlorophenol ug/L 0.050 05/04/11 05/10/11  05:301EPA-515.1

NDPicloram ug/L 0.050 05/04/11 05/10/11  05:301EPA-515.1

NDDiisopropyl ether ug/L 0.50 05/05/11 05/05/11  16:101EPA-524.2

NDbis(2-Ethylhexyl)phthalate ug/L 3.0 05/04/11 05/22/11  18:531EPA-525.2

1,3-Dimethyl-2-nitrobenzene (Surrogate) 05/04/11 05/22/11  18:531% 62 - 106  (LCL - UCL)119 S09EPA-525.2

Triphenylphosphate (Surrogate) 05/04/11 05/22/11  18:531% 69 - 143  (LCL - UCL)135EPA-525.2

NDDibromoacetic acid ug/L 1.0 05/09/11 05/10/11  23:211EPA-552.3

NDDichloroacetic acid ug/L 1.0 05/09/11 05/10/11  23:211EPA-552.3

NDMonobromoacetic acid ug/L 1.0 05/09/11 05/10/11  23:211EPA-552.3

NDMonochloroacetic acid ug/L 1.0 05/09/11 05/10/11  23:211EPA-552.3

NDTrichloroacetic acid ug/L 1.0 05/09/11 05/10/11  23:211EPA-552.3

NDTotal HAA's (Summation) ug/L 5.0 05/09/11 05/10/11  23:211EPA-552.3

2,3-Dibromopropionic acid (Surrogate) 05/09/11 05/10/11  23:211% 70 - 130  (LCL - UCL)130EPA-552.3

NDTotal Recoverable Calcium mg/L 0.10 05/09/11 05/09/11  16:141EPA-200.7

NDTotal Recoverable Magnesium mg/L 0.050 05/09/11 05/09/11  16:141EPA-200.7

1.3Total Recoverable Sodium mg/L 0.50 05/09/11 05/09/11  16:141EPA-200.7

NDTotal Recoverable Potassium mg/L 1.0 05/09/11 05/09/11  16:141EPA-200.7

NDTotal Dissolved Solids @ 180 C mg/L 5.0 06/15/11 06/15/11  10:000.500 S05SM-2540C

1.0Color Color 

Units

1.0 05/04/11 05/04/11  07:301SM-2120B

No Obs OdorOdor Odor Units 1.0 05/04/11 05/04/11  07:301SM-2150B

NDTotal Cyanide mg/L 0.0050 05/05/11 05/06/11  08:231EPA-335.4

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Palomar Mountain Premium Springs

1270 W. Mission Rd.

Escondido, CA 92029

Project:

Project Number:

Project Manager:

Annual Title 21

Product Water

Conrad Pawelski

Reported: 06/17/2011  10:02

BCL Sample ID: 1106835-04  Client Sample Name:

Prep

Constituent Result Units PQL Date Date/Time

Run

Method Dilution BW-MCL
Lab

Quals

Primo, 5/3/2011   1:18:00PM

Inorganics

4.0Chloride mg/L 0.50 05/03/11 05/03/11  18:391 250EPA-300.0

NDFluoride mg/L 0.050 05/03/11 05/03/11  18:391 2.0EPA-300.0

NDNitrate as N mg/L 0.10 05/03/11 05/03/11  18:391 10EPA-300.0

2.3Sulfate mg/L 1.0 05/03/11 05/03/11  18:391 250EPA-300.0

NDNitrate + Nitrite as N mg/L 0.10 05/06/11 05/11/11  11:071 10Calc

0.17Turbidity NT Units 0.10 05/04/11 05/04/11  07:301 5EPA-180.1

NDNitrite as N mg/L 0.050 05/04/11 05/04/11  08:561 1EPA-353.2

Metals

NDTotal Recoverable Aluminum mg/L 0.050 05/09/11 05/09/11  16:171 0.2EPA-200.7

NDTotal Recoverable Antimony mg/L 0.0020 05/09/11 05/10/11  02:311 0.006EPA-200.8

NDTotal Recoverable Arsenic mg/L 0.0020 05/09/11 05/10/11  02:311 0.010EPA-200.8

NDTotal Recoverable Barium mg/L 0.010 05/09/11 05/09/11  16:171 2EPA-200.7

NDTotal Recoverable Beryllium mg/L 0.0010 05/09/11 05/10/11  02:311 0.004EPA-200.8

NDTotal Recoverable Cadmium mg/L 0.0010 05/09/11 05/10/11  02:311 0.005EPA-200.8

NDTotal Recoverable Chromium mg/L 0.010 05/09/11 05/09/11  16:171 0.1EPA-200.7

NDTotal Recoverable Copper mg/L 0.010 05/09/11 05/09/11  16:171 1.0EPA-200.7

NDTotal Recoverable Iron mg/L 0.050 05/09/11 05/09/11  16:171 0.3EPA-200.7

NDTotal Recoverable Lead mg/L 0.0010 05/09/11 05/10/11  02:311 0.005EPA-200.8

NDTotal Recoverable Manganese mg/L 0.010 05/09/11 05/09/11  16:171 0.05EPA-200.7

NDTotal Recoverable Mercury mg/L 0.00020 05/04/11 05/12/11  13:231 0.002EPA-245.1

NDTotal Recoverable Nickel mg/L 0.010 05/09/11 05/09/11  16:171 0.1EPA-200.7

NDTotal Recoverable Selenium mg/L 0.0020 05/09/11 05/10/11  02:311 0.05EPA-200.8

NDTotal Recoverable Silver mg/L 0.010 05/09/11 05/09/11  16:171 0.1EPA-200.7

NDTotal Recoverable Thallium mg/L 0.0010 05/09/11 05/10/11  02:311 0.002EPA-200.8

NDTotal Recoverable Zinc mg/L 0.050 05/09/11 05/09/11  16:171 5.0EPA-200.7

Organics

ND1,2-Dibromo-3-chloropropane ug/L 0.010 05/11/11 05/11/11  21:330.949 0.2EPA-504.1

NDEthylene dibromide ug/L 0.010 05/11/11 05/11/11  21:330.949 0.05EPA-504.1

NDAldrin ug/L 0.0050 05/06/11 05/21/11  16:191EPA-508

NDalpha-BHC ug/L 0.0050 05/06/11 05/21/11  16:191EPA-508

NDbeta-BHC ug/L 0.0050 05/06/11 05/21/11  16:191 V11EPA-508

NDdelta-BHC ug/L 0.0050 05/06/11 05/21/11  16:191EPA-508

NDgamma-BHC (Lindane) ug/L 0.0050 05/06/11 05/21/11  16:191 0.2EPA-508

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Palomar Mountain Premium Springs

1270 W. Mission Rd.

Escondido, CA 92029

Project:

Project Number:

Project Manager:

Annual Title 21

Product Water

Conrad Pawelski

Reported: 06/17/2011  10:02

BCL Sample ID: 1106835-04  Client Sample Name:

Prep

Constituent Result Units PQL Date Date/Time

Run

Method Dilution BW-MCL
Lab

Quals

Primo, 5/3/2011   1:18:00PM

Organics

NDChlordane (Technical) ug/L 0.50 05/06/11 05/21/11  16:191 2EPA-508

ND4,4'-DDD ug/L 0.0050 05/06/11 05/21/11  16:191EPA-508

ND4,4'-DDE ug/L 0.0050 05/06/11 05/21/11  16:191EPA-508

ND4,4'-DDT ug/L 0.0050 05/06/11 05/21/11  16:191 V11EPA-508

NDDieldrin ug/L 0.0050 05/06/11 05/21/11  16:191EPA-508

NDEndosulfan I ug/L 0.0050 05/06/11 05/21/11  16:191EPA-508

NDEndosulfan II ug/L 0.0050 05/06/11 05/21/11  16:191EPA-508

NDEndosulfan sulfate ug/L 0.0050 05/06/11 05/21/11  16:191EPA-508

NDEndrin ug/L 0.0050 05/06/11 05/21/11  16:191 V112EPA-508

NDEndrin aldehyde ug/L 0.010 05/06/11 05/21/11  16:191 V11EPA-508

NDHeptachlor ug/L 0.0050 05/06/11 05/21/11  16:191 0.4EPA-508

NDHeptachlor epoxide ug/L 0.0050 05/06/11 05/21/11  16:191 0.2EPA-508

NDMethoxychlor ug/L 0.0050 05/06/11 05/21/11  16:191 40EPA-508

NDToxaphene ug/L 2.0 05/06/11 05/21/11  16:191 3EPA-508

NDPCB-1016 ug/L 0.20 05/06/11 05/21/11  16:191EPA-508

NDPCB-1221 ug/L 0.20 05/06/11 05/21/11  16:191EPA-508

NDPCB-1232 ug/L 0.20 05/06/11 05/21/11  16:191EPA-508

NDPCB-1242 ug/L 0.20 05/06/11 05/21/11  16:191EPA-508

NDPCB-1248 ug/L 0.20 05/06/11 05/21/11  16:191EPA-508

NDPCB-1254 ug/L 0.20 05/06/11 05/21/11  16:191EPA-508

NDPCB-1260 ug/L 0.20 05/06/11 05/21/11  16:191EPA-508

NDTotal PCB's (Summation) ug/L 0.20 05/06/11 05/21/11  16:191 0.5EPA-508

TCMX (Surrogate) 05/06/11 05/21/11  16:191% 30 - 129  (LCL - UCL)75.6EPA-508

Dibutyl chlorendate (Surrogate) 05/06/11 05/21/11  16:191% 52 - 190  (LCL - UCL)111EPA-508

NDBentazon ug/L 0.80 05/04/11 05/10/11  05:521EPA-515.1

ND2,4-D ug/L 0.40 05/04/11 05/10/11  05:521 70EPA-515.1

NDDalapon ug/L 5.0 05/04/11 05/10/11  05:521 200EPA-515.1

NDDicamba ug/L 0.080 05/04/11 05/10/11  05:521EPA-515.1

NDDinoseb ug/L 0.20 05/04/11 05/10/11  05:521 7EPA-515.1

ND2,4,5-TP (Silvex) ug/L 0.070 05/04/11 05/10/11  05:521 50EPA-515.1

2,4-Dichlorophenylacetic acid (Surrogate) 05/04/11 05/10/11  05:521% 43 - 136  (LCL - UCL)114EPA-515.1

NDBenzene ug/L 0.50 05/05/11 05/05/11  16:311 5EPA-524.2

NDBromobenzene ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

0.87Bromochloromethane ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

1.5Bromodichloromethane ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.bclabs.com Page 25 of 82



Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Palomar Mountain Premium Springs

1270 W. Mission Rd.

Escondido, CA 92029

Project:

Project Number:

Project Manager:

Annual Title 21

Product Water

Conrad Pawelski

Reported: 06/17/2011  10:02

BCL Sample ID: 1106835-04  Client Sample Name:

Prep

Constituent Result Units PQL Date Date/Time

Run

Method Dilution BW-MCL
Lab

Quals

Primo, 5/3/2011   1:18:00PM

Organics

NDBromoform ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

NDBromomethane ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

NDn-Butylbenzene ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

NDsec-Butylbenzene ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

NDtert-Butylbenzene ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

NDCarbon tetrachloride ug/L 0.50 05/05/11 05/05/11  16:311 5EPA-524.2

NDChlorobenzene ug/L 0.50 05/05/11 05/05/11  16:311 100EPA-524.2

NDChloroethane ug/L 0.50 05/05/11 05/05/11  16:311 V11EPA-524.2

1.2Chloroform ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

NDChloromethane ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

ND2-Chlorotoluene ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

ND4-Chlorotoluene ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

0.58Dibromochloromethane ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

ND1,2-Dibromo-3-chloropropane ug/L 1.0 05/05/11 05/05/11  16:311 0.2EPA-524.2

ND1,2-Dibromoethane ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

NDDibromomethane ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

ND1,2-Dichlorobenzene ug/L 0.50 05/05/11 05/05/11  16:311 600EPA-524.2

ND1,3-Dichlorobenzene ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

ND1,4-Dichlorobenzene ug/L 0.50 05/05/11 05/05/11  16:311 75EPA-524.2

NDDichlorodifluoromethane ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

ND1,1-Dichloroethane ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

ND1,2-Dichloroethane ug/L 0.50 05/05/11 05/05/11  16:311 5EPA-524.2

ND1,1-Dichloroethene ug/L 0.50 05/05/11 05/05/11  16:311 7EPA-524.2

NDcis-1,2-Dichloroethene ug/L 0.50 05/05/11 05/05/11  16:311 70EPA-524.2

NDtrans-1,2-Dichloroethene ug/L 0.50 05/05/11 05/05/11  16:311 100EPA-524.2

ND1,2-Dichloropropane ug/L 0.50 05/05/11 05/05/11  16:311 5EPA-524.2

ND1,3-Dichloropropane ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

ND2,2-Dichloropropane ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

ND1,1-Dichloropropene ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

NDcis-1,3-Dichloropropene ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

NDtrans-1,3-Dichloropropene ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

NDTotal 1,3-Dichloropropene ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

NDEthylbenzene ug/L 0.50 05/05/11 05/05/11  16:311 700EPA-524.2

NDHexachlorobutadiene ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

NDIsopropylbenzene ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Palomar Mountain Premium Springs

1270 W. Mission Rd.

Escondido, CA 92029

Project:

Project Number:

Project Manager:

Annual Title 21

Product Water

Conrad Pawelski

Reported: 06/17/2011  10:02

BCL Sample ID: 1106835-04  Client Sample Name:

Prep

Constituent Result Units PQL Date Date/Time

Run

Method Dilution BW-MCL
Lab

Quals

Primo, 5/3/2011   1:18:00PM

Organics

NDp-Isopropyltoluene ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

NDMethylene chloride ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

NDMethyl t-butyl ether ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

NDNaphthalene ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

NDn-Propylbenzene ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

NDStyrene ug/L 0.50 05/05/11 05/05/11  16:311 100EPA-524.2

ND1,1,1,2-Tetrachloroethane ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

ND1,1,2,2-Tetrachloroethane ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

NDTetrachloroethene ug/L 0.50 05/05/11 05/05/11  16:311 5EPA-524.2

NDToluene ug/L 0.50 05/05/11 05/05/11  16:311 1000EPA-524.2

ND1,2,3-Trichlorobenzene ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

ND1,2,4-Trichlorobenzene ug/L 0.50 05/05/11 05/05/11  16:311 70EPA-524.2

ND1,1,1-Trichloroethane ug/L 0.50 05/05/11 05/05/11  16:311 200EPA-524.2

ND1,1,2-Trichloroethane ug/L 0.50 05/05/11 05/05/11  16:311 5EPA-524.2

NDTrichloroethene ug/L 0.50 05/05/11 05/05/11  16:311 5EPA-524.2

NDTrichlorofluoromethane ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

ND1,2,3-Trichloropropane ug/L 1.0 05/05/11 05/05/11  16:311EPA-524.2

ND1,1,2-Trichloro-1,2,2-trifluoroethane ug/L 0.50 05/05/11 05/05/11  16:311 V11EPA-524.2

ND1,2,4-Trimethylbenzene ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

ND1,3,5-Trimethylbenzene ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

NDVinyl chloride ug/L 0.50 05/05/11 05/05/11  16:311 2EPA-524.2

NDTotal Xylenes ug/L 1.0 05/05/11 05/05/11  16:311 10000EPA-524.2

3.3Total Trihalomethanes ug/L 2.0 05/05/11 05/05/11  16:311 10EPA-524.2

NDt-Amyl Methyl ether ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

NDt-Butyl alcohol ug/L 10 05/05/11 05/05/11  16:311EPA-524.2

NDEthyl t-butyl ether ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

NDp- & m-Xylenes ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

NDo-Xylene ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

1,2-Dichloroethane-d4 (Surrogate) 05/05/11 05/05/11  16:311% 76 - 114  (LCL - UCL)91.8EPA-524.2

Toluene-d8 (Surrogate) 05/05/11 05/05/11  16:311% 88 - 110  (LCL - UCL)100EPA-524.2

4-Bromofluorobenzene (Surrogate) 05/05/11 05/05/11  16:311% 86 - 115  (LCL - UCL)86.2EPA-524.2

NDAcenaphthylene ug/L 0.10 05/04/11 05/22/11  19:171EPA-525.2

NDAlachlor ug/L 0.20 05/04/11 05/22/11  19:171 2EPA-525.2

NDAnthracene ug/L 0.10 05/04/11 05/22/11  19:171EPA-525.2

NDAtraton ug/L 0.50 05/04/11 05/22/11  19:171EPA-525.2

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Palomar Mountain Premium Springs

1270 W. Mission Rd.

Escondido, CA 92029

Project:

Project Number:

Project Manager:

Annual Title 21

Product Water

Conrad Pawelski

Reported: 06/17/2011  10:02

BCL Sample ID: 1106835-04  Client Sample Name:

Prep

Constituent Result Units PQL Date Date/Time

Run

Method Dilution BW-MCL
Lab

Quals

Primo, 5/3/2011   1:18:00PM

Organics

NDAtrazine ug/L 0.30 05/04/11 05/22/11  19:171 3EPA-525.2

NDBenzo[a]anthracene ug/L 0.20 05/04/11 05/22/11  19:171EPA-525.2

NDBenzo[b]fluoranthene ug/L 0.30 05/04/11 05/22/11  19:171EPA-525.2

NDBenzo[k]fluoranthene ug/L 0.30 05/04/11 05/22/11  19:171EPA-525.2

NDBenzo[a]pyrene ug/L 0.10 05/04/11 05/22/11  19:171 0.2EPA-525.2

NDBenzo[g,h,i]perylene ug/L 0.30 05/04/11 05/22/11  19:171EPA-525.2

NDBenzyl butyl phthalate ug/L 4.0 05/04/11 05/22/11  19:171EPA-525.2

NDdelta-BHC ug/L 0.20 05/04/11 05/22/11  19:171EPA-525.2

NDgamma-BHC (Lindane) ug/L 0.10 05/04/11 05/22/11  19:171 0.2EPA-525.2

NDBromacil ug/L 0.50 05/04/11 05/22/11  19:171EPA-525.2

NDChrysene ug/L 0.30 05/04/11 05/22/11  19:171EPA-525.2

NDDiazinon ug/L 0.20 05/04/11 05/22/11  19:171EPA-525.2

NDDibenzo[a,h]anthracene ug/L 0.30 05/04/11 05/22/11  19:171EPA-525.2

NDDi(2-ethylhexyl)adipate ug/L 1.0 05/04/11 05/22/11  19:171 400EPA-525.2

NDDimethoate ug/L 2.0 05/04/11 05/22/11  19:171EPA-525.2

NDDimethyl phthalate ug/L 1.0 05/04/11 05/22/11  19:171EPA-525.2

NDDi-n-butyl phthalate ug/L 1.0 05/04/11 05/22/11  19:171EPA-525.2

NDFluorene ug/L 0.20 05/04/11 05/22/11  19:171EPA-525.2

NDHexachlorobenzene ug/L 0.10 05/04/11 05/22/11  19:171 1EPA-525.2

NDHexachlorocyclopentadiene ug/L 1.0 05/04/11 05/22/11  19:171 50EPA-525.2

NDIndeno[1,2,3-cd]pyrene ug/L 0.30 05/04/11 05/22/11  19:171EPA-525.2

NDMethoxychlor ug/L 0.30 05/04/11 05/22/11  19:171 40EPA-525.2

NDMetolachlor ug/L 0.50 05/04/11 05/22/11  19:171EPA-525.2

NDMetribuzin ug/L 0.50 05/04/11 05/22/11  19:171EPA-525.2

NDMolinate ug/L 0.50 05/04/11 05/22/11  19:171EPA-525.2

NDPhenanthrene ug/L 0.10 05/04/11 05/22/11  19:171EPA-525.2

NDPrometon ug/L 0.50 05/04/11 05/22/11  19:171EPA-525.2

NDPrometryn ug/L 0.50 05/04/11 05/22/11  19:171EPA-525.2

NDPyrene ug/L 0.10 05/04/11 05/22/11  19:171EPA-525.2

NDSecbumeton ug/L 0.50 05/04/11 05/22/11  19:171EPA-525.2

NDSimazine ug/L 0.30 05/04/11 05/22/11  19:171 4EPA-525.2

NDTerbutryn ug/L 0.50 05/04/11 05/22/11  19:171EPA-525.2

NDThiobencarb ug/L 0.50 05/04/11 05/22/11  19:171EPA-525.2

Perylene-d12 (Surrogate) 05/04/11 05/22/11  19:171% 50 - 116  (LCL - UCL)92.5EPA-525.2

NDEndothal ug/L 20 05/04/11 05/19/11  23:481 100EPA-548.1

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Palomar Mountain Premium Springs

1270 W. Mission Rd.

Escondido, CA 92029

Project:

Project Number:

Project Manager:

Annual Title 21

Product Water

Conrad Pawelski

Reported: 06/17/2011  10:02

BCL Sample ID: 1106835-04  Client Sample Name:

Prep

Constituent Result Units PQL Date Date/Time

Run

Method Dilution BW-MCL
Lab

Quals

Primo, 5/3/2011   1:18:00PM

Organics

NDDiquat ug/L 4.0 05/10/11 05/16/11  22:381 20EPA-549.2

Uncategorized

NDPentachlorophenol ug/L 0.050 05/04/11 05/10/11  05:521EPA-515.1

NDPicloram ug/L 0.050 05/04/11 05/10/11  05:521EPA-515.1

NDDiisopropyl ether ug/L 0.50 05/05/11 05/05/11  16:311EPA-524.2

NDbis(2-Ethylhexyl)phthalate ug/L 3.0 05/04/11 05/22/11  19:171EPA-525.2

1,3-Dimethyl-2-nitrobenzene (Surrogate) 05/04/11 05/22/11  19:171% 62 - 106  (LCL - UCL)123 S09EPA-525.2

Triphenylphosphate (Surrogate) 05/04/11 05/22/11  19:171% 69 - 143  (LCL - UCL)135EPA-525.2

NDDibromoacetic acid ug/L 1.0 05/09/11 05/10/11  23:501EPA-552.3

NDDichloroacetic acid ug/L 1.0 05/09/11 05/10/11  23:501EPA-552.3

NDMonobromoacetic acid ug/L 1.0 05/09/11 05/10/11  23:501EPA-552.3

NDMonochloroacetic acid ug/L 1.0 05/09/11 05/10/11  23:501EPA-552.3

NDTrichloroacetic acid ug/L 1.0 05/09/11 05/10/11  23:501EPA-552.3

NDTotal HAA's (Summation) ug/L 5.0 05/09/11 05/10/11  23:501EPA-552.3

2,3-Dibromopropionic acid (Surrogate) 05/09/11 05/10/11  23:501% 70 - 130  (LCL - UCL)104EPA-552.3

2.6Total Recoverable Calcium mg/L 0.10 05/09/11 05/09/11  16:171EPA-200.7

0.74Total Recoverable Magnesium mg/L 0.050 05/09/11 05/09/11  16:171EPA-200.7

4.0Total Recoverable Sodium mg/L 0.50 05/09/11 05/09/11  16:171EPA-200.7

NDTotal Recoverable Potassium mg/L 1.0 05/09/11 05/09/11  16:171EPA-200.7

13Total Dissolved Solids @ 180 C mg/L 5.0 06/15/11 06/15/11  10:000.500 S05SM-2540C

1.0Color Color 

Units

1.0 05/04/11 05/04/11  07:301SM-2120B

No Obs OdorOdor Odor Units 1.0 05/04/11 05/04/11  07:301SM-2150B

NDTotal Cyanide mg/L 0.0050 05/05/11 05/06/11  08:231EPA-335.4

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Palomar Mountain Premium Springs

1270 W. Mission Rd.

Escondido, CA 92029

Project:

Project Number:

Project Manager:

Annual Title 21

Product Water

Conrad Pawelski

Reported: 06/17/2011  10:02

BCL Sample ID: 1106835-05  Client Sample Name:

Prep

Constituent Result Units PQL Date Date/Time

Run

Method Dilution BW-MCL
Lab

Quals

Distilled, 5/3/2011   1:25:00PM

Inorganics

NDChloride mg/L 0.50 05/03/11 05/03/11  18:531 250EPA-300.0

NDFluoride mg/L 0.050 05/03/11 05/03/11  18:531 2.0EPA-300.0

NDNitrate as N mg/L 0.10 05/03/11 05/03/11  18:531 10EPA-300.0

NDSulfate mg/L 1.0 05/03/11 05/03/11  18:531 250EPA-300.0

NDNitrate + Nitrite as N mg/L 0.10 05/06/11 05/11/11  11:071 10Calc

0.14Turbidity NT Units 0.10 05/04/11 05/04/11  07:301 5EPA-180.1

NDNitrite as N mg/L 0.050 05/04/11 05/04/11  08:561 1EPA-353.2

Metals

NDTotal Recoverable Aluminum mg/L 0.050 05/09/11 05/09/11  16:201 0.2EPA-200.7

NDTotal Recoverable Antimony mg/L 0.0020 05/09/11 05/10/11  02:401 0.006EPA-200.8

NDTotal Recoverable Arsenic mg/L 0.0020 05/09/11 05/10/11  02:401 0.010EPA-200.8

NDTotal Recoverable Barium mg/L 0.010 05/09/11 05/09/11  16:201 2EPA-200.7

NDTotal Recoverable Beryllium mg/L 0.0010 05/09/11 05/10/11  02:401 0.004EPA-200.8

NDTotal Recoverable Cadmium mg/L 0.0010 05/09/11 05/10/11  02:401 0.005EPA-200.8

NDTotal Recoverable Chromium mg/L 0.010 05/09/11 05/09/11  16:201 0.1EPA-200.7

NDTotal Recoverable Copper mg/L 0.010 05/09/11 05/09/11  16:201 1.0EPA-200.7

NDTotal Recoverable Iron mg/L 0.050 05/09/11 05/09/11  16:201 0.3EPA-200.7

NDTotal Recoverable Lead mg/L 0.0010 05/09/11 05/10/11  02:401 0.005EPA-200.8

NDTotal Recoverable Manganese mg/L 0.010 05/09/11 05/09/11  16:201 0.05EPA-200.7

NDTotal Recoverable Mercury mg/L 0.00020 05/04/11 05/12/11  13:251 0.002EPA-245.1

NDTotal Recoverable Nickel mg/L 0.010 05/09/11 05/09/11  16:201 0.1EPA-200.7

NDTotal Recoverable Selenium mg/L 0.0020 05/09/11 05/10/11  02:401 0.05EPA-200.8

NDTotal Recoverable Silver mg/L 0.010 05/09/11 05/09/11  16:201 0.1EPA-200.7

NDTotal Recoverable Thallium mg/L 0.0010 05/09/11 05/10/11  02:401 0.002EPA-200.8

NDTotal Recoverable Zinc mg/L 0.050 05/09/11 05/09/11  16:201 5.0EPA-200.7

Organics

ND1,2-Dibromo-3-chloropropane ug/L 0.010 05/11/11 05/11/11  22:200.929 0.2EPA-504.1

NDEthylene dibromide ug/L 0.010 05/11/11 05/11/11  22:200.929 0.05EPA-504.1

NDAldrin ug/L 0.0050 05/06/11 05/21/11  16:331EPA-508

NDalpha-BHC ug/L 0.0050 05/06/11 05/21/11  16:331EPA-508

NDbeta-BHC ug/L 0.0050 05/06/11 05/21/11  16:331 V11EPA-508

NDdelta-BHC ug/L 0.0050 05/06/11 05/21/11  16:331EPA-508

NDgamma-BHC (Lindane) ug/L 0.0050 05/06/11 05/21/11  16:331 0.2EPA-508

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Palomar Mountain Premium Springs

1270 W. Mission Rd.

Escondido, CA 92029

Project:

Project Number:

Project Manager:

Annual Title 21

Product Water

Conrad Pawelski

Reported: 06/17/2011  10:02

BCL Sample ID: 1106835-05  Client Sample Name:

Prep

Constituent Result Units PQL Date Date/Time

Run

Method Dilution BW-MCL
Lab

Quals

Distilled, 5/3/2011   1:25:00PM

Organics

NDChlordane (Technical) ug/L 0.50 05/06/11 05/21/11  16:331 2EPA-508

ND4,4'-DDD ug/L 0.0050 05/06/11 05/21/11  16:331EPA-508

ND4,4'-DDE ug/L 0.0050 05/06/11 05/21/11  16:331EPA-508

ND4,4'-DDT ug/L 0.0050 05/06/11 05/21/11  16:331 V11EPA-508

NDDieldrin ug/L 0.0050 05/06/11 05/21/11  16:331EPA-508

NDEndosulfan I ug/L 0.0050 05/06/11 05/21/11  16:331EPA-508

NDEndosulfan II ug/L 0.0050 05/06/11 05/21/11  16:331EPA-508

NDEndosulfan sulfate ug/L 0.0050 05/06/11 05/21/11  16:331EPA-508

NDEndrin ug/L 0.0050 05/06/11 05/21/11  16:331 V112EPA-508

NDEndrin aldehyde ug/L 0.010 05/06/11 05/21/11  16:331 V11EPA-508

NDHeptachlor ug/L 0.0050 05/06/11 05/21/11  16:331 0.4EPA-508

NDHeptachlor epoxide ug/L 0.0050 05/06/11 05/21/11  16:331 0.2EPA-508

NDMethoxychlor ug/L 0.0050 05/06/11 05/21/11  16:331 40EPA-508

NDToxaphene ug/L 2.0 05/06/11 05/21/11  16:331 3EPA-508

NDPCB-1016 ug/L 0.20 05/06/11 05/21/11  16:331EPA-508

NDPCB-1221 ug/L 0.20 05/06/11 05/21/11  16:331EPA-508

NDPCB-1232 ug/L 0.20 05/06/11 05/21/11  16:331EPA-508

NDPCB-1242 ug/L 0.20 05/06/11 05/21/11  16:331EPA-508

NDPCB-1248 ug/L 0.20 05/06/11 05/21/11  16:331EPA-508

NDPCB-1254 ug/L 0.20 05/06/11 05/21/11  16:331EPA-508

NDPCB-1260 ug/L 0.20 05/06/11 05/21/11  16:331EPA-508

NDTotal PCB's (Summation) ug/L 0.20 05/06/11 05/21/11  16:331 0.5EPA-508

TCMX (Surrogate) 05/06/11 05/21/11  16:331% 30 - 129  (LCL - UCL)68.3EPA-508

Dibutyl chlorendate (Surrogate) 05/06/11 05/21/11  16:331% 52 - 190  (LCL - UCL)102EPA-508

NDBentazon ug/L 0.80 05/04/11 05/10/11  06:131EPA-515.1

ND2,4-D ug/L 0.40 05/04/11 05/10/11  06:131 70EPA-515.1

NDDalapon ug/L 5.0 05/04/11 05/10/11  06:131 200EPA-515.1

NDDicamba ug/L 0.080 05/04/11 05/10/11  06:131EPA-515.1

NDDinoseb ug/L 0.20 05/04/11 05/10/11  06:131 7EPA-515.1

ND2,4,5-TP (Silvex) ug/L 0.070 05/04/11 05/10/11  06:131 50EPA-515.1

2,4-Dichlorophenylacetic acid (Surrogate) 05/04/11 05/10/11  06:131% 43 - 136  (LCL - UCL)114EPA-515.1

NDBenzene ug/L 0.50 05/05/11 05/05/11  16:511 5EPA-524.2

NDBromobenzene ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

NDBromochloromethane ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

NDBromodichloromethane ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Palomar Mountain Premium Springs

1270 W. Mission Rd.

Escondido, CA 92029

Project:

Project Number:

Project Manager:

Annual Title 21

Product Water

Conrad Pawelski

Reported: 06/17/2011  10:02

BCL Sample ID: 1106835-05  Client Sample Name:

Prep

Constituent Result Units PQL Date Date/Time

Run

Method Dilution BW-MCL
Lab

Quals

Distilled, 5/3/2011   1:25:00PM

Organics

NDBromoform ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

NDBromomethane ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

NDn-Butylbenzene ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

NDsec-Butylbenzene ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

NDtert-Butylbenzene ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

NDCarbon tetrachloride ug/L 0.50 05/05/11 05/05/11  16:511 5EPA-524.2

NDChlorobenzene ug/L 0.50 05/05/11 05/05/11  16:511 100EPA-524.2

NDChloroethane ug/L 0.50 05/05/11 05/05/11  16:511 V11EPA-524.2

NDChloroform ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

NDChloromethane ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

ND2-Chlorotoluene ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

ND4-Chlorotoluene ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

NDDibromochloromethane ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

ND1,2-Dibromo-3-chloropropane ug/L 1.0 05/05/11 05/05/11  16:511 0.2EPA-524.2

ND1,2-Dibromoethane ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

NDDibromomethane ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

ND1,2-Dichlorobenzene ug/L 0.50 05/05/11 05/05/11  16:511 600EPA-524.2

ND1,3-Dichlorobenzene ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

ND1,4-Dichlorobenzene ug/L 0.50 05/05/11 05/05/11  16:511 75EPA-524.2

NDDichlorodifluoromethane ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

ND1,1-Dichloroethane ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

ND1,2-Dichloroethane ug/L 0.50 05/05/11 05/05/11  16:511 5EPA-524.2

ND1,1-Dichloroethene ug/L 0.50 05/05/11 05/05/11  16:511 7EPA-524.2

NDcis-1,2-Dichloroethene ug/L 0.50 05/05/11 05/05/11  16:511 70EPA-524.2

NDtrans-1,2-Dichloroethene ug/L 0.50 05/05/11 05/05/11  16:511 100EPA-524.2

ND1,2-Dichloropropane ug/L 0.50 05/05/11 05/05/11  16:511 5EPA-524.2

ND1,3-Dichloropropane ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

ND2,2-Dichloropropane ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

ND1,1-Dichloropropene ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

NDcis-1,3-Dichloropropene ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

NDtrans-1,3-Dichloropropene ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

NDTotal 1,3-Dichloropropene ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

NDEthylbenzene ug/L 0.50 05/05/11 05/05/11  16:511 700EPA-524.2

NDHexachlorobutadiene ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

NDIsopropylbenzene ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Palomar Mountain Premium Springs

1270 W. Mission Rd.

Escondido, CA 92029

Project:

Project Number:

Project Manager:

Annual Title 21

Product Water

Conrad Pawelski

Reported: 06/17/2011  10:02

BCL Sample ID: 1106835-05  Client Sample Name:

Prep

Constituent Result Units PQL Date Date/Time

Run

Method Dilution BW-MCL
Lab

Quals

Distilled, 5/3/2011   1:25:00PM

Organics

NDp-Isopropyltoluene ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

NDMethylene chloride ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

NDMethyl t-butyl ether ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

NDNaphthalene ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

NDn-Propylbenzene ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

NDStyrene ug/L 0.50 05/05/11 05/05/11  16:511 100EPA-524.2

ND1,1,1,2-Tetrachloroethane ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

ND1,1,2,2-Tetrachloroethane ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

NDTetrachloroethene ug/L 0.50 05/05/11 05/05/11  16:511 5EPA-524.2

NDToluene ug/L 0.50 05/05/11 05/05/11  16:511 1000EPA-524.2

ND1,2,3-Trichlorobenzene ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

ND1,2,4-Trichlorobenzene ug/L 0.50 05/05/11 05/05/11  16:511 70EPA-524.2

ND1,1,1-Trichloroethane ug/L 0.50 05/05/11 05/05/11  16:511 200EPA-524.2

ND1,1,2-Trichloroethane ug/L 0.50 05/05/11 05/05/11  16:511 5EPA-524.2

NDTrichloroethene ug/L 0.50 05/05/11 05/05/11  16:511 5EPA-524.2

NDTrichlorofluoromethane ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

ND1,2,3-Trichloropropane ug/L 1.0 05/05/11 05/05/11  16:511EPA-524.2

ND1,1,2-Trichloro-1,2,2-trifluoroethane ug/L 0.50 05/05/11 05/05/11  16:511 V11EPA-524.2

ND1,2,4-Trimethylbenzene ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

ND1,3,5-Trimethylbenzene ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

NDVinyl chloride ug/L 0.50 05/05/11 05/05/11  16:511 2EPA-524.2

NDTotal Xylenes ug/L 1.0 05/05/11 05/05/11  16:511 10000EPA-524.2

NDTotal Trihalomethanes ug/L 2.0 05/05/11 05/05/11  16:511 10EPA-524.2

NDt-Amyl Methyl ether ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

NDt-Butyl alcohol ug/L 10 05/05/11 05/05/11  16:511EPA-524.2

NDEthyl t-butyl ether ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

NDp- & m-Xylenes ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

NDo-Xylene ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

1,2-Dichloroethane-d4 (Surrogate) 05/05/11 05/05/11  16:511% 76 - 114  (LCL - UCL)97.7EPA-524.2

Toluene-d8 (Surrogate) 05/05/11 05/05/11  16:511% 88 - 110  (LCL - UCL)100EPA-524.2

4-Bromofluorobenzene (Surrogate) 05/05/11 05/05/11  16:511% 86 - 115  (LCL - UCL)86.2EPA-524.2

NDAcenaphthylene ug/L 0.10 05/04/11 05/22/11  19:401EPA-525.2

NDAlachlor ug/L 0.20 05/04/11 05/22/11  19:401 2EPA-525.2

NDAnthracene ug/L 0.10 05/04/11 05/22/11  19:401EPA-525.2

NDAtraton ug/L 0.50 05/04/11 05/22/11  19:401EPA-525.2

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Palomar Mountain Premium Springs

1270 W. Mission Rd.

Escondido, CA 92029

Project:

Project Number:

Project Manager:

Annual Title 21

Product Water

Conrad Pawelski

Reported: 06/17/2011  10:02

BCL Sample ID: 1106835-05  Client Sample Name:

Prep

Constituent Result Units PQL Date Date/Time

Run

Method Dilution BW-MCL
Lab

Quals

Distilled, 5/3/2011   1:25:00PM

Organics

NDAtrazine ug/L 0.30 05/04/11 05/22/11  19:401 3EPA-525.2

NDBenzo[a]anthracene ug/L 0.20 05/04/11 05/22/11  19:401EPA-525.2

NDBenzo[b]fluoranthene ug/L 0.30 05/04/11 05/22/11  19:401EPA-525.2

NDBenzo[k]fluoranthene ug/L 0.30 05/04/11 05/22/11  19:401EPA-525.2

NDBenzo[a]pyrene ug/L 0.10 05/04/11 05/22/11  19:401 0.2EPA-525.2

NDBenzo[g,h,i]perylene ug/L 0.30 05/04/11 05/22/11  19:401EPA-525.2

NDBenzyl butyl phthalate ug/L 4.0 05/04/11 05/22/11  19:401EPA-525.2

NDdelta-BHC ug/L 0.20 05/04/11 05/22/11  19:401EPA-525.2

NDgamma-BHC (Lindane) ug/L 0.10 05/04/11 05/22/11  19:401 0.2EPA-525.2

NDBromacil ug/L 0.50 05/04/11 05/22/11  19:401EPA-525.2

NDChrysene ug/L 0.30 05/04/11 05/22/11  19:401EPA-525.2

NDDiazinon ug/L 0.20 05/04/11 05/22/11  19:401EPA-525.2

NDDibenzo[a,h]anthracene ug/L 0.30 05/04/11 05/22/11  19:401EPA-525.2

NDDi(2-ethylhexyl)adipate ug/L 1.0 05/04/11 05/22/11  19:401 400EPA-525.2

NDDimethoate ug/L 2.0 05/04/11 05/22/11  19:401EPA-525.2

NDDimethyl phthalate ug/L 1.0 05/04/11 05/22/11  19:401EPA-525.2

NDDi-n-butyl phthalate ug/L 1.0 05/04/11 05/22/11  19:401EPA-525.2

NDFluorene ug/L 0.20 05/04/11 05/22/11  19:401EPA-525.2

NDHexachlorobenzene ug/L 0.10 05/04/11 05/22/11  19:401 1EPA-525.2

NDHexachlorocyclopentadiene ug/L 1.0 05/04/11 05/22/11  19:401 50EPA-525.2

NDIndeno[1,2,3-cd]pyrene ug/L 0.30 05/04/11 05/22/11  19:401EPA-525.2

NDMethoxychlor ug/L 0.30 05/04/11 05/22/11  19:401 40EPA-525.2

NDMetolachlor ug/L 0.50 05/04/11 05/22/11  19:401EPA-525.2

NDMetribuzin ug/L 0.50 05/04/11 05/22/11  19:401EPA-525.2

NDMolinate ug/L 0.50 05/04/11 05/22/11  19:401EPA-525.2

NDPhenanthrene ug/L 0.10 05/04/11 05/22/11  19:401EPA-525.2

NDPrometon ug/L 0.50 05/04/11 05/22/11  19:401EPA-525.2

NDPrometryn ug/L 0.50 05/04/11 05/22/11  19:401EPA-525.2

NDPyrene ug/L 0.10 05/04/11 05/22/11  19:401EPA-525.2

NDSecbumeton ug/L 0.50 05/04/11 05/22/11  19:401EPA-525.2

NDSimazine ug/L 0.30 05/04/11 05/22/11  19:401 4EPA-525.2

NDTerbutryn ug/L 0.50 05/04/11 05/22/11  19:401EPA-525.2

NDThiobencarb ug/L 0.50 05/04/11 05/22/11  19:401EPA-525.2

Perylene-d12 (Surrogate) 05/04/11 05/22/11  19:401% 50 - 116  (LCL - UCL)108EPA-525.2

NDEndothal ug/L 20 05/04/11 05/20/11  00:041 100EPA-548.1

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Palomar Mountain Premium Springs

1270 W. Mission Rd.

Escondido, CA 92029

Project:

Project Number:

Project Manager:

Annual Title 21

Product Water

Conrad Pawelski

Reported: 06/17/2011  10:02

BCL Sample ID: 1106835-05  Client Sample Name:

Prep

Constituent Result Units PQL Date Date/Time

Run

Method Dilution BW-MCL
Lab

Quals

Distilled, 5/3/2011   1:25:00PM

Organics

NDDiquat ug/L 4.0 05/10/11 05/16/11  22:521 20EPA-549.2

Uncategorized

NDPentachlorophenol ug/L 0.050 05/04/11 05/10/11  06:131EPA-515.1

NDPicloram ug/L 0.050 05/04/11 05/10/11  06:131EPA-515.1

NDDiisopropyl ether ug/L 0.50 05/05/11 05/05/11  16:511EPA-524.2

NDbis(2-Ethylhexyl)phthalate ug/L 3.0 05/04/11 05/22/11  19:401EPA-525.2

1,3-Dimethyl-2-nitrobenzene (Surrogate) 05/04/11 05/22/11  19:401% 62 - 106  (LCL - UCL)115 S09EPA-525.2

Triphenylphosphate (Surrogate) 05/04/11 05/22/11  19:401% 69 - 143  (LCL - UCL)108EPA-525.2

NDDibromoacetic acid ug/L 1.0 05/09/11 05/11/11  00:181EPA-552.3

NDDichloroacetic acid ug/L 1.0 05/09/11 05/11/11  00:181EPA-552.3

NDMonobromoacetic acid ug/L 1.0 05/09/11 05/11/11  00:181EPA-552.3

NDMonochloroacetic acid ug/L 1.0 05/09/11 05/11/11  00:181EPA-552.3

NDTrichloroacetic acid ug/L 1.0 05/09/11 05/11/11  00:181EPA-552.3

NDTotal HAA's (Summation) ug/L 5.0 05/09/11 05/11/11  00:181EPA-552.3

2,3-Dibromopropionic acid (Surrogate) 05/09/11 05/11/11  00:181% 70 - 130  (LCL - UCL)101EPA-552.3

0.12Total Recoverable Calcium mg/L 0.10 05/09/11 05/09/11  16:201EPA-200.7

NDTotal Recoverable Magnesium mg/L 0.050 05/09/11 05/09/11  16:201EPA-200.7

NDTotal Recoverable Sodium mg/L 0.50 05/09/11 05/09/11  16:201EPA-200.7

NDTotal Recoverable Potassium mg/L 1.0 05/09/11 05/09/11  16:201EPA-200.7

NDTotal Dissolved Solids @ 180 C mg/L 5.0 06/15/11 06/15/11  10:000.500 S05SM-2540C

1.0Color Color 

Units

1.0 05/04/11 05/04/11  07:301SM-2120B

No Obs OdorOdor Odor Units 1.0 05/04/11 05/04/11  07:301SM-2150B

NDTotal Cyanide mg/L 0.0050 05/05/11 05/06/11  08:231EPA-335.4

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Palomar Mountain Premium Springs

1270 W. Mission Rd.

Escondido, CA 92029

Project:

Project Number:

Project Manager:

Annual Title 21

Product Water

Conrad Pawelski

Reported: 06/17/2011  10:02

BCL Sample ID: 1106835-06  Client Sample Name:

Prep

Constituent Result Units PQL Date Date/Time

Run

Method Dilution BW-MCL
Lab

Quals

Fluoridated, 5/3/2011   1:39:00PM

Inorganics

0.56Fluoride mg/L 0.050 05/03/11 05/03/11  19:061 2.0EPA-300.0

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Subcontract Report  for 1106835    PDF File Name:  wo_1106835_sub_BABLK.pdf    Page 1 of 9

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Conrad Pawelski
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Notes And Definitions

MDL Method Detection Limit

ND Analyte Not Detected at or above the reporting limit

PQL Practical Quantitation Limit

S05 The sample holding time was exceeded.

S09 The surrogate recovery on the sample for this compound was not within the control limits.

V11 The Continuing Calibration Verification (CCV) recovery is not within established control limits.

BW-MCL = MCLs for Title 21 Bottled Water
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