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A.  Monitoring Objectives

WSDOT shall implement a monitoring program to evaluate best management practice (BMP) effectiveness at facility and highway monitoring sites. A byproduct of effectiveness monitoring includes enriching the highway and facility characterization data set. WSDOT shall design and implement the monitoring program to:

1.   Produce scientifically credible and representative data;

2.   Provide information that WSDOT can use for designing and implementing effective stormwater management strategies for WSDOT’s highways and facilities; and

3.   Provide information WSDOT can use to refine requirements, guidelines, and procedures contained in the Highway Runoff Manual (HRM).

B.  Monitoring the Effectiveness of Stormwater Treatment and Hydrologic Management BMPs at Facility and Highway Monitoring Sites

1. WSDOT shall develop and implement a monitoring program to evaluate the effectiveness of stormwater treatment and hydrologic management BMPs at rest areas, maintenance facilities, and ferry terminals.

2. Stormwater BMPs selected for monitoring shall address concerns identified from water year 2012 (WY12) and WY13 rest area, maintenance facility, and ferry terminal monitoring data. WSDOT shall evaluate BMPs at three facilities:
a. two facilities in western Washington, and
b. one facility in eastern Washington.

3. WSDOT shall continue to evaluate the effectiveness of its vegetated filter strip (VFS) and modified-VFS stormwater treatment and hydrologic management BMPs for highway applications. BMP monitoring shall continue until statistical goals in the Guidance for Evaluating Stormwater Treatment Technologies, Technology Assessment Protocol (TAPE) (Ecology 2011) are met.

4. Upon completion of the VFS studies, WSDOT in consultation with Ecology shall identify the next highway BMPs for effectiveness evaluation. The selection of highway BMP effectiveness studies shall be based on research priorities and the stormwater treatment needs of the agencies.

5. For BMPs with short detention times, WSDOT shall use appropriate sections of TAPE (Ecology 2011) to prepare, implement, and report results. 

https://fortress.wa.gov/ecy/publications/summarypages/1110061.html

For operational BMPs and BMPs with long detention times, WSDOT shall work with Ecology to identify the portions of TAPE that would apply and/or define alternative monitoring protocols.
WSDOT shall use USEPA’s Urban Stormwater BMP Performance Monitoring (USEPA 2009) as additional guidance for preparing the BMP evaluation.

6. Reporting requirements for BMP effectiveness monitoring.
WSDOT shall prepare and submit BMP effectiveness monitoring reports with each Annual Stormwater Report by October 31, as follows:

	Report Year
	Data Required

	2014
	
· Provide a detailed report on data collected from October 1, 2012 through September 30, 2013 for BMP effectiveness monitoring sites in S7.B.3 including a status report on preparations for new monitoring sites in S7.B.2, as appropriate.

· The BMP effectiveness monitoring report shall include the following information for each sampling event from each site.

a. Sample event identification (date, time, location);

b. Tabular water quality data and summary results for each monitored parameter;

c. Antecedent dry period, inter-event period and total precipitation depth; 

d. A graphical representation of storm hyetograph and hydrograph for both the influent and effluent, with each aliquot collection point spatially located throughout the hydrograph; the sampling time period (percent of hydrograph sampled), total runoff period and total runoff volume, as appropriate.

· BMP effectiveness monitoring reports shall include the following information for each site:

a. Status of implementing the program and a description of the BMP monitoring programs still in progress at the end of the reporting year;

b. Cumulative (including previous years) performance data for each treatment BMP test site consistent with guidelines in appropriate sections of Ecology’s TAPE (2011) and USEPA’s Urban Stormwater BMP Performance Monitoring (2009);

c. Status of cumulative (including previous years) performance data in terms of statistical goals for each test site;

d. Status of performance data concerning flow reduction performance for any hydrologic reduction BMP; and

e. Proposed changes to the monitoring program that could affect future data results.

f. Specific recommendations regarding BMP design. 


	Annually thereafter as long as the permit is in effect
	
· Provide detailed reports on data collected from October 1 through September 30 for BMP effectiveness monitoring sites (S7.B.1-4, as appropriate) including a status report on preparations for new monitoring sites in S7.B.2 and S7.B.4, as appropriate.

· BMP effectiveness monitoring reports shall include the following information for each sampling event from each site.

a. Sample event identification (date, time, location);

b. Tabular water quality data and summary results for each monitored parameter;

c.  Antecedent dry period, inter-event period and total precipitation depth; 

d. A graphical representation of storm hyetograph and hydrograph for both the influent and effluent, with each aliquot collection point spatially located throughout the hydrograph; the sampling time period (percent of hydrograph sampled), total runoff period and total runoff volume, as appropriate.

· BMP effectiveness monitoring reports shall include the following information for each site:

a. Status of implementing the program and a description of the BMP monitoring programs still in progress at the end of the reporting year;

b. Cumulative (including previous years) performance data for each treatment BMP test site consistent with guidelines in appropriate sections of Ecology’s TAPE (2011) and USEPA’s Urban Stormwater BMP Performance Monitoring (2009);

c. Status of cumulative (including previous years) performance data in terms of statistical goals for each test site;

d. Status of performance data concerning flow reduction performance for any hydrologic reduction BMP; and

e. Proposed changes to the monitoring program that could affect future data results.

f. Specific recommendations regarding BMP design.

· A final report on each BMP shall be submitted once the monitoring statistical goals are met. The final report should include an analysis of the performance data collected on the BMPs as described in the appropriate sections of Ecology’s TAPE (2011).




Data in stormwater monitoring reports shall be submitted in the following formats:

a. Excel format

b. Reports shall be submitted in both paper and electronic format

C.  Quality Assurance Project Plans

1.   WSDOT shall prepare Quality Assurance Project Plans (QAPP) in accordance with Ecology’s Guidelines for Preparing Quality Assurance Project Plans for Environmental Studies (Ecology 2004). WSDOT shall prepare QAPPs, or have Ecology-approved QAPPs already prepared, for all components of its monitoring program.

2.   WSDOT may combine any required QAPPs if a single site is used to meet one or more permit monitoring requirements. The QAPPs and monitoring programs shall be developed by qualified staff or contractors with experience in writing QAPPs in accordance with Ecology’s QAPP Guidelines

3.   WSDOT shall obtain Ecology approval for each QAPP prior to implementation.
 
D.  Collaborative and Independent Programs
WSDOT may independently develop any or all of the components of the monitoring program, conduct the monitoring, and report results; or WSDOT may choose to develop any or all of the components of the monitoring program, conduct the monitoring, and report results through an integrated, long-term, water quality monitoring program in collaboration with other entities. Collaborative Monitoring Programs may be developed by a third party (or parties) provided that WSDOT complies with the provisions of Special Condition S3.B and S7 (relying on another entity to meet permit requirements). WSDOT shall meet the schedule for the development of monitoring programs depending on whether the programs are independent or collaborative.

1.   Collaborative and independent monitoring programs.

a.   If WSDOT intends to meet all or part of the monitoring requirements outlined in Section S7.B through a collaborative process with other entities, WSDOT shall submit a statement to Ecology explaining their commitment to the collaborative process.
b.   For both independent and collaborative monitoring, WSDOT shall submit all required QAPPs to Ecology. WSDOT shall submit monitoring QAPPs in both paper and electronic form.

c.   Approved or final QAPPs shall be completed for BMP effectiveness monitoring at rest areas, maintenance facilities or the ferry terminal no later than March 6, 2016, provided that this deadline shall be extended by the number of days by which Ecology exceeds 90 days for QAPP review.

d.   WSDOT shall begin full implementation of the facilities BMP effectiveness monitoring program no later than October 1, 2016.

S8.  REPORTING REQUIREMENTS

F.  Stormwater Monitoring Report
1. A Stormwater Monitoring Report shall be prepared and submitted with each Annual Report by October 31 per S7.B.6.


2.   A Final Water Quality Monitoring Report for each monitoring program outlined in S7 shall be submitted within one month prior to the end of the permit effective date. This report shall include all Stormwater Monitoring Report required information from S7 of this permit in addition to the following:

a.   An estimated cost for each monitoring program component;

b.   Stormwater management actions taken or planned to reduce pollutants from WSDOT
land uses;

c.   A description of the monitoring programs still in progress;

d.   A cumulative water quality and sediment quality results summary for each site;

e.   An estimated water quality loading from highway runoff sites for each pollutant based on precipitation and runoff volume;

f.	Evaluation of monitoring sites; and

g.   A cumulative analysis of parameters of concern from each of WSDOT’s land use
monitoring sites.



Attachment K


GENERAL CONDITIONS


G9.	MONITORING

A.  Representative Sampling:  Samples and measurements taken to meet the requirements of this permit shall be representative of the volume and nature of the monitored discharge, including representative sampling of any unusual discharge or discharge condition, including bypasses, upsets, and maintenance-related conditions affecting effluent quality.

B.  Records Retention:  WSDOT shall retain records of all monitoring information, including all calibration and maintenance records and all original recordings for continuous monitoring instrumentation, copies of all reports required by this permit, and records of all data used to complete the application for this permit, for the life of this permit plus three years.  This period of retention shall be extended during the course of any unresolved litigation regarding the discharge of pollutants by WSDOT or when requested by Ecology. On request, WSDOT shall provide monitoring data to Ecology.

C.  Recording of Results:  For each measurement or sample taken, WSDOT shall record the following information:

· The date, exact place and time of sampling;
· The individual who performed the sampling or measurement;
· The dates the analyses were performed;
· Who performed the analyses;
· The analytical techniques or methods used; and
· The results of all analyses.
D.  Test Procedures:  All sampling and analytical methods used to meet the monitoring requirements specified in the approved stormwater management program shall conform to the Guidelines Establishing Test Procedures for the Analysis of Pollutants contained in 40 CFR Part 136, unless otherwise specified in this permit or approved in writing by Ecology.

E.  Lab Accreditation:  Where data collection is required by other conditions of this permit, WSDOT shall ensure that all monitoring data, except for flow, temperature, conductivity, pH, total residual chlorine, and other exceptions approved by Ecology, shall be prepared by a laboratory registered or accredited under the provisions of, Accreditation of Environmental Laboratories, Chapter 173-50 WAC.

F.  Flow Measurement:  Where flow measurements are required by other conditions of this permit, WSDOT shall select and use appropriate flow measurement devices and methods consistent with accepted scientific practices to ensure the accuracy and reliability of measurements of the volume of monitored discharges.  WSDOT shall install calibrate, and maintain the devices to ensure that the accuracy of the measurements is consistent with the accepted industry standard for that type of device.  WSDOT shall conform to the manufacturer's recommendations for calibration frequencies, or at a minimum frequency of at least one calibration per year.
WSDOT shall retain calibration records for the life of this permit plus three years.

G.  Additional Monitoring:  Ecology may establish specific monitoring requirements in addition to those contained in this permit by administrative order or permit modification.
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APPENDIX 5:	LABORATORY METHODS


Unless alternative methods are approved by Ecology in WSDOT’s QAPP the following analytical methods shall be used by WSDOT when analyzing stormwater and sediments collected from stormwater discharges as required by section S7 – Monitoring of this permit.  Any alternative method proposed by WSDOT must have similar reporting limits, or must be justified as adequate for the likely range of concentrations.  WSDOT is not guaranteed approval of their alternative methods or reporting limits.

A.  Methods for Water Samples


	
Analyte (or surrogate)
	
Method in Water (SM=Standard
Method, EPA=EPA Method)
	Reporting Limit
Target

	Total suspended solids
	SM 2540B or SM 2540D
	1.0 mg/L

	Particle Size Distribution (PSD)
	ASTM D3977 97/TAPE; Coulter Counter, Laser diffraction; or comparable method  - see attached method, or SM 2560B
	
NA

	pH
	EPA 150.2 or SM 4500H+
	0.2 units

	Hardness as CaCO3
	EPA 200.7, SM 2340B (ICP), SM
2340C (titration) or SM 3120B
	
1.0 mg/L

	Total Phosphorus (TP)
	EPA 365.3, EPA 365.4, SM 4500- P
E, or SM 4500 P F
	
0.01 mg/L

	Orthophosphate (OP)
	EPA 365.1, 365.3, SM 4500 P E or
SM 4500 P F, SM 4500-P G
	
0.01 mg/L

	Total Recoverable Zinc
	EPA 200.8 (ICP/MS), EPA 200.7 or
SM 3125 (ICP/MS)
	
5.0 ug/L

	Dissolved Zinc
	EPA 200.8 (ICP/MS) or SM 3125
(ICP/MS)
	
5.0 ug/L

	Total Recoverable Copper
	EPA 200.8 (ICP/MS) or SM 3125
	0.1 ug/L

	Dissolved Copper
	EPA 200.8 (ICP/MS) or SM 3125 (ICP/MS)
	0.1 ug/L

	Total Petroleum Hydrocarbons-Diesel (NWTPH-Dx)
	NWTPH-Dx - Ecology 1997, (Publication No. 97-602) or EPA SW-846 method 8015C(B)
	0.25 – 0.50 mg/L




Washington State Department of Transportation Municipal Stormwater Permit – March 7, 2012
Page 8

B.  Methods for Sediment Samples

	Analyte (or surrogate)
	Method in Sediment
	Reporting Limit
Target

	Total Solids (%)
	SM 2540G; SM 2540B
	NA

	Total Volatile solids
	EPA 160.4 or SM 2540E
	0.1%

	Particle Size (grain size)
	Ecology Method Sieve and Pipet
(ASTM 1997), PSEP 1986/2003, ASTM F312-97 or ASTM D422
	
N/A

	Total Recoverable Zinc
	EPA 200.8 (ICP/MS), EPA 200.7
(ICP), EPA SW-846 6010C, EPA SW-846 6020A or SM 3125 (ICP/MS)
	
5.0 mg/kg dry

	Total Recoverable Lead
	EPA 200.8 (ICP/MS), EPA SW-846 6010C, EPA SW-846 6020A or SM 3125 (ICP/MS)
	
0.1 mg/kg dry

	Total Recoverable Copper
	EPA 200.8 (ICP/MS),EPA SW-846 6010C, EPA SW-846 6020A or SM 3125 (ICP/MS)
	
0.1 mg/kg dry

	Total Recoverable Cadmium
	EPA 200.8 (ICP/MS), EPA SW-846 6010C, EPA SW-846 6020A or SM 3125 (ICP/MS)
	0.1 mg/kg dry

	Total Phosphorus
	EPA 200.7, SW-846 6020
	0.01 mg/kg dry

	Total Petroleum Hydrocarbons-Diesel (NWTPH-Dx)
	Ecology 1997 (Publication No. 97-
602) or EPA SW-846 method 8015C(B)
	25.0-100.0 mg/Kg dry
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