Project Title:  Rainbow Creek Wet and Dry Weather Mass Loading Project (2004 - 2005)
Originator:  County of San Diego Dept. of Public Works Watershed Protection Program

Contact:  Jo Ann Weber;  e-mail:  joann.weber@sdcounty.ca.gov; tel. 858-495-5317
Publication Info.: Published as part of the Santa Margarita River Watershed Urban Runoff Management Program Annual Reports.  Prepared for the California Regional Water Quality Control Board San Diego Region 9 by the County of San Diego.  

Coordinate System:  NAD83
Project Background and Objectives:  The goal of this project was to provide a better understanding of the relative concentrations and loadings of constituents in Rainbow Creek during dry and wet weather.  This information is essential in order to effectively manage the County’s urban runoff contribution to Rainbow Creek.  In 2004, mass loading stations were installed at two locations along Rainbow Creek (Table 1).  The stations were utilized during two wet and two dry weather events to collect flow-weighted composite samples.  

Geographical Setting/ Sampling Locations:  There were two monitoring locations in the main stem of Rainbow Creek (Table 1).  The first location, RBC04, was half way down the creek.  The second, SMG06 was set at the downstream end of the creek.
Table 1: Rainbow Creek Monitoring Locations

	Site ID
	Site Description
	Latitude
	Longitude

	902RBC04
	Rainbow Creek at Old Highway 395
	33.41272
	-117.15853

	902SMG06
	Rainbow Creek at Stage Coach Lane
	33.41056
	-117.21477


Project/ Task Description:  Sampling was conducted during the fall of 2004 and spring and summer of 2005 at two locations along Rainbow Creek (Table 1).  Two wet weather and two dry weather events were monitored for constituents outlined in Table 2 below.  Flow-weighted composite samples were collected at both locations simultaneously using automated equipment during two storms (October 27, 2004 and March 18 -19, 2005) and two 24-hour dry weather periods (October 12, 2004 and June 8-9, 2005).  

The October 2004 storm had a total rainfall of 2.69 while the March 2005 storm totaled only 0.54 in of rain.  Nevertheless, during both storm events, water flow in Rainbow Creek exceeded 40 cfs, a “very high” level of flow that, according to the Basin Plan Amendment and Technical Report for Total Nitrogen and Total Phosphorus Total Maximum Daily Loads For Rainbow Creek (CRWQCB,  2005), was not used in TMDL calculations because it was classified as due to “extreme weather conditions.”   

Sample and Field Data Collection:  At both stations, flow-weighted composite samples were collected into laboratory protocol-cleaned 19-liter Borosilicate jars.  Rainfall data were collected using an American Sigma tipping bucket rain gauge, connected to the flowmeter.  The flow-weighed composite samples were analyzed at the CRG Analytical Laboratory.   Equipment installation, flow measurements, and sample collections were performed for the County of San Diego by MACTEC Engineering and Consulting, Inc. (MACTEC, 2005).

Table 2: Constituents Monitored
	
	Constituent
	Method
	Units
	MDL
	RL
	No. Samples Analyzed

	General Physical and Inorganic Non-Metals
	
	
	
	
	

	
	Total Dissolved Solids (TDS)
	SM 2540C
	mg/l
	0.1
	0.2
	9

	
	Total Suspended Solids (TSS)
	SM2540D
	mg/l
	0.5
	0.5
	9

	
	Turbidity
	SM 2130A-B
	NTU
	1
	2
	11

	
	Total Hardness as CaCO3
	SM 2340B
	mg/l
	1
	5
	16

	
	Dissolved Phosphorus as P
	SM 4500PE
	mg/l
	0.016
	0.05
	8

	
	Total Phosphorus as P
	SM 4500PE
	mg/l
	0.016
	0.05
	8

	
	Nitrate as N 
	SM4500 NO3 E 
	mg/l
	0.02
	0.05
	10

	
	Nitrite as N
	SM4500 NO2 B
	mg/l
	0.02
	0.05
	10

	
	Total Kjeldahl Nitrogen (TKN)
	SM4500C
	mg/l
	0.05
	0.5
	9

	
	Ammonia
	SM 4500NH3D
	mg/l
	0.01
	0.05
	8

	
	Biochemical Oxygen Demand, 5-day (BOD)
	EPA 405.1
	mg/l
	1
	5
	9

	Metals, Dissolved
	
	
	
	
	

	
	Aluminum (Al)
	EPA 200.8
	mg/l
	0.001
	0.005
	8

	
	Antimony (Sb)
	EPA 200.8
	mg/l
	0.0001
	0.0005
	16

	
	Arsenic (As)
	EPA 200.8
	mg/l
	0.0001
	0.0005
	16

	
	Barium (Ba)
	EPA 200.8
	mg/l
	0.0001
	0.0005
	8

	
	Beryllium (Be)
	EPA 200.8
	mg/l
	0.0001
	0.0005
	8

	
	Cadmium (Cd)
	EPA 200.8
	mg/l
	0.0001
	0.0002
	16

	
	Chromium (Cr)
	EPA 200.8
	mg/l
	0.0001
	0.0005
	16

	
	Cobalt (Co)
	EPA 200.8
	mg/l
	0.0001
	0.0005
	8

	
	Copper (Cu)
	EPA 200.8
	mg/l
	0.0001
	0.0005
	16

	
	Iron (Fe)
	EPA 200.8
	mg/l
	0.001
	0.005
	8

	
	Lead (Pb)
	EPA 200.8
	mg/l
	0.0001
	0.0005
	16

	
	Manganese (Mn)
	EPA 200.8
	mg/l
	0.0001
	0.0005
	8

	
	Mercury (Hg)
	EPA 200.8
	mg/l
	0.00005
	0.0001
	8

	
	Molybdenum (Mo)
	EPA 200.8
	mg/l
	0.0001
	0.0005
	8

	
	Nickel (Ni)
	EPA 200.8
	mg/l
	0.0001
	0.0005
	16

	
	Selenium (Se)
	EPA 200.8
	mg/l
	0.0001
	0.0005
	16

	
	Silver (Ag)
	EPA 200.8
	mg/l
	0.0001
	0.0002
	12

	
	Strontium (Sr)
	EPA 200.8
	mg/l
	0.0005
	0.001
	8

	
	Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Vanadium (V)

Zinc (Zn)
	EPA 200.8

EPA 200.8

EPA 200.8

EPA 200.8

EPA 200.8
	mg/l

mg/l

mg/l

mg/l

mg/l
	0.0001

0.0001

0.0001

0.0001

0.0001
	0.0005

0.0005

0.0005

0.0005

0.0005
	8

8

8

8

16

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Quality Control: The more detailed description of methodology  employed in this project is provided in the County of San Diego, Dept. of Public Works Rainbow Creek Wet-Weather and Dry-Weather Sampling MACTEC Project No. 5012-04-0011 Report (attached).  The enclosed MACTEC Flow-Monitoring and Sampling Standard Operating Procedure document details procedures used during sample collection for this project. The enclosed CRG Marine Laboratories Quality Assurance Program Document describes quality control procedures employed by the analytical laboratory that conducted sample analysis for this project.

Enclosed Documents in Electronic Format:

County of San Diego, Dept. of Public Works Rainbow Creek Wet-Weather and Dry-Weather Sampling MACTEC Project No. 5012-04-0011 Report.  Electronic Folder Name:  COSD RC Mass Loading_Report
CRG Marine Laboratories Quality Assurance Program Document. Electronic Filename: CRG Marine Lab QAPP.pdf

MACTEC Flow-Monitoring and Sampling Standard Operating Procedure.  Electronic Filename:  MACTEC Flow Monitoring Sampling SOP.pdf
Enclosed Electronic Data File:

County of San Diego Rainbow Creek Wet and Dry Weather Mass Loading Project Data 2004 through- 2005.  Electronic Filename:  COSD RC Mass Loading_Data.xls.






















































