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1. Project Title: Paired Urban Small Stream Watershed Restoration Effectiveness Study
2. Effectiveness Study Question Answered: How are collective installations of stormwater retrofits working to protect receiving waters at the receiving water scale?
3. Local Government: City of Redmond (lead), Kitsap County, King County 
4. Tax ID number: 91-6001492
5. Staff/project manager and contact information: Andy Rheaume, City of Redmond Watershed Planner,  ajrheaume@redmond.gov, (425) 556-2741
6. Certification and signature: Linda De Boldt, City of Redmond Director of Public Works, ledeboldt@redmond.gov, (425) 556- 2733. Signed certification attached.

Abstract:
The Washington State Department of Ecology (Ecology) issues Municipal Stormwater General Permits (municipal stormwater permit) to regulate discharges from separated storm sewers owned or operated by Phase I and Phase II cities and counties.  The municipal stormwater permits establish the minimum requirements for permittees to address existing and future impacts to receiving waters from urbanization. Municipal stormwater permits require cities and counties to execute programmatic (non-structural) activities and establishes design standards for stormwater structural controls triggered by development (runoff application, low impact development, and flow control facilities). In theory, if all developed land in a watershed is equipped with stormwater controls and non-structural controls, the receiving water would be protected from hydrologic and water quality impacts caused by urbanization. While the effectiveness of non-structural and structural controls has been well-documented on the site scale, limited data exists nationally on the effectiveness of these controls in aggregate for actually improving conditions in receiving waters.  This study is designed to quantify the effect of using a watershed approach to rehabilitate urbanized streams. In February 2014, Ecology approved Redmond’s Watershed Management Plan (WMP) that allows the City to use a watershed approach for stormwater management pursuant to the municipal stormwater permit, Section 303(d) of the Clean Water Act, and salmon recovery. The City will focus efforts in priority watersheds that are moderately impacted by urbanization and therefore expected to respond quickly to focused rehabilitation efforts. This provides a unique opportunity to conduct a watershed-based study in an accelerated time frame on the effectiveness of stormwater infrastructure design standards, retrofitting urbanized areas using a watershed approach, and targeted non-structural practices. This study will be implemented with a “paired watershed” experimental design that will involve routine and continuous measurement of various hydrologic, chemical, physical, and biological in-stream indicators in application streams (“moderately impacted streams”), reference streams (“pristine streams”), and control streams (“heavily impacted streams”). This study will provide valuable feedback to federal, state and local governments regarding the benefits of using a watershed approach for restoring urbanized streams.  


Work Plan:
1. Purpose
This study is designed to quantify the cumulative in-stream effects of using a watershed approach for implementing structural and non-structural controls to rehabilitate small urbanized streams. Redmond’s WMP allows the City to focus private and public investments in moderately impacted stream watersheds to expedite the stream’s recovery. As it is implemented over an extended timeframe, this study will provide valuable feedback regarding the benefits of taking a watershed planning approach for recovering urbanized streams relative to what can be achieved through the default municipal stormwater permit requirements.  It will also provide valuable information for the region on the efficacy of structural and non-structural controls in aggregate and individually.  

2. Project Description
2.1 Project Objectives
The objective of this study is to address the following Effectiveness Study question: How are collective installations of stormwater retrofits working to protect receiving waters at the receiving water scale? A related objective will be to evaluate the benefits of using a watershed based approach for stream restoration in urbanized areas relative to what can be achieved through the default municipal stormwater permit requirements. This study will examine this question using a paired-basin experimental design, using in-stream data collected over a 10-year timeframe (this proposal covers only the first 3.5 years of the study). 

2.2 Project Activities and Tasks
This study will involve routine and continuous measurement of various hydrologic, chemical, physical, and biological in-stream indicators in application streams (“moderately impacted streams”), reference streams (“pristine streams”), and control streams (“heavily impacted streams”).  To control for the confounding effects of natural variability, this study will be implemented with a “paired watershed” design that will involve the collection of measurements in reference and control streams that are not receiving focused structural and non-structural stormwater controls in their watersheds. Specific tasks associated with the study are outlined in Table 1 with a tentative schedule.  A full explanation of these tasks is provided in section 3.0 (Scope of Work). Note that this study is expected to be implemented over at least a 10-year timeframe; this schedule outlines only the work to be performed in the first 3.5 years (the extent of the current municipal stormwater permit cycle).

Table 1. Activities and Tasks

	Task
	Description
	Schedule

	Task 1.0
	Project Management
	August 2014 – July 2018

	Task 2.0
	Team Coordination
	August 2014 – July 2018

	Task 3.0
	Quality Assurance Project Plan
	August 2014 – October 2014

	Task 4.0
	Site Selection 
	August 2014 – September 2014

	Task 5.0
	Monitoring Implementation
	October 2014 – July 2018

	Task 5.1
	Water Quality Monitoring
	October 2014 – July 2018

	Task 5.2
	Sediment Quality Monitoring
	October 2014 – July 2018

	Task 5.3
	Hydrologic Monitoring
	October 2014 – July 2018

	Task 5.4
	Biological Monitoring
	September 2015 and March 2016

	Task 5.5
	Physical Habitat Monitoring
	October 2015

	Task 6.0
	Data Management and Quality Assurance
	October 2014 – July 2018

	Task 7.0
	Data Analysis
	January 2015 – July 2018

	Task 8.0
	Reporting
	January 2015 – July 2018

	
	Semi-annual reports
	July 2015, January 2016, July 2016, January 2017, July 2017, January 2018

	
	Final Report
	July 2018



2.3 Project Outcomes
This project aims to quantify the receiving water response to  structural and non-structural stormwater controls when applied through a focused, watershed approach. Due to the scale of this project and the anticipated lag between the application of stormwater controls and resultant changes in stream health, the objective of quantifying a cause and effect relationship between these events may take many years.  To provide a point of reference for quantifying long-term changes in stream health, a primary outcome of this phase of the project will be to establish baseline conditions among application, control, and reference watersheds through monitoring at fixed in-stream stations.  

With an existing multi-million dollar capital budget, Redmond is actively planning and designing strategies for implementing stormwater controls in application watershed within the 2014-2015 timeframe. King County is similarly budgeting for the application stream in King County. A secondary outcome of this phase of the project will be to quantify the effectiveness of specific control measures for improving stream health through monitoring at roving stations in streams. 

2.4 Project Deliverables
· Monthly progress reports
· Quality Assurance Project Plan
· Robust dataset for quantifying stream health based on physical, chemical, and biological indicators
· Semi-annual data reports
· Final report

2.5 Overall Project Schedule
See Table 1.

3. Scope of Work

Task 1.0 Project Management
The City and its consultant team will be responsible for ongoing management and contract administration of this project, including tracking and updating the project schedule, preparing invoices, and coordinating work efforts with Ecology’s project manager. Andy Rheaume (City of Redmond’s Watershed Planner) will manage the project team and will be responsible for coordinating study efforts among the team partners.  
Deliverables: routine progress reports
Cost: $82,836
	Task 2.0 Team Coordination
The core team members for this study consist of Redmond, Ecology, King County, and Kitsap County.  It is also anticipated that consultant support may be needed for some aspects of the project. For this study to be successful, close coordination among study team members will be essential. During the first six months of the study, monthly team meetings will be held to coordinate start-up activities including: establishment of roles and responsibilities, refinement of the study design, monitoring station reconnaissance and selection, and equipment installation. Thereafter, semiannual team meetings will be held to review the compiled data and address/discuss the study.  It is anticipated that the first meeting will be held in August 2014.  By the end of the municipal stormwater permit funded first phase of the study in July 31, 2018, approximately 12 team meetings will have been held.
Deliverables: No deliverables for this task.
Cost: $21,973
Task 3.0 Site Selection 
To implement this study, seven fixed monitoring stations will be established at in-stream locations near the mouths of streams within Redmond and unincorporated King County.  Seven additional fixed monitoring  stations will established at in-stream locations near the approximate mid-point within each watershed. Each watershed will be assigned to one of three categories: application (3 streams), control (2 streams), and reference (2 streams). Control Watersheds have been selected based on the likelihood of significant changes/redevelopment not occurring. Reference watersheds have been selected based on the near pristine, fully forested watersheds and the streams are likely as healthy as can be expected in lowland western Washington. Table 2 presents the specific watersheds that have been identified for this purpose. All the watersheds are located within Redmond except the Evans Creek 108 watershed, which is located in unincorporated King County (the headwater of Evans Creek is located within Redmond but the majority of the watershed is located in unincorporated King County).  In total, 14 fixed monitoring stations will be established in connection with this study (2 monitoring stations per watershed x 7 watersheds) 
Table 2. Study Watersheds and watershed characteristics
	Watershed Type
	Watershed Name
	Dominant Land use/cover
	Watershed Area (acres)

	Reference
	Colin
	forest
	90

	Reference
	Seidel
	forest
	615

	Application
	Monticello
	residential/commercial
	315

	Application
	Tosh
	residential/commercial
	299

	Application
	Evans 108
	residential
	398

	Control
	Villa Marina
	residential/commercial
	589

	Control
	Country
	residential/commercial
	212



In addition to the fixed monitoring stations, two additional “roving stations” will be established to evaluate hydrologic and water quality treatment performance of specific stormwater control measures that are applied in Application Watersheds. The timing for establishing the roving station and specific locations within the watershed will be determined based on the implementation strategy that is being developed for Redmond’s WMP. 
Monitoring equipment will also be installed under this task after the Quality Assurance Project Plan is complete (Task 4.0) and approved by Ecology. Continuous real-time stream gauges with telemetry will be installed at all fourteen of the fixed monitoring stations.  These 14 gauges will be installed with consultation from USGS personnel following standard operating procedures. In addition, the City will install two additional gauges at roving stations. Stage will be logged on a 15-minute time scale and the data will be accessible via cellular telemetry.  Physical habitat and biological monitoring locations will extend 30 bankfull widths upstream from each of the 14 fixed monitoring stations.  These monitoring locations will contain at least one pool and one riffle segment.  Cross section locations will be staked and located with GPS, as will locations for periphyton and aquatic macroinvertebrates collection. 
Deliverables: equipment purchase and installation; site selection summary memorandum including maps and photographs; memorandum detailing watershed and in-stream conditions for each stream.
Cost: $193,831
Task 4.0 Quality Assurance Project Plan
Once monitoring stations are selected, but before equipment is installed, the project team will prepare a draft and final Quality Assurance Project Plan (QAPP) in accordance with the Washington State Department of Ecology’s Guidelines for Quality Assurance Project Plans (Ecology 2004) to describe the monitoring and analysis procedures that will be used to evaluate the data collected as part of this study. The QAPP will provide a detailed description of the monitoring procedures that will be employed to meet the study objectives for the project including sampling frequencies, analytical methods, method quality objectives, quality control procedures, data handling protocols, and data assessment procedures. Base maps will be provided to show the locations of the monitoring stations relative to their contributing areas. Detailed information on the watershed characteristics (e.g., size and predominant land uses) will be provided. Finally, the QAPP will describe the specific sampling stations to be established in connection with the study and the associated flow monitoring and water quality sampling procedures and quality assurance measures.
Deliverables: Draft and final Quality Assurance Project Plan.
Cost: $20,364
Task 5.0 Water Quality Monitoring
At each fixed monitoring station, biological, physical habitat, sediment quality, physical water quality, and water chemistry will be monitored to gauge overall stream health.  The specific monitoring parameters and frequency of monitoring are presented in Table 2. These parameters were selected to be consistent with the status and trends monitoring in small streams that will be implemented pursuant to the Regional Stormwater Monitoring Program (RSMP) (Ecology 2011). 


Table 2. Monitoring parameters and frequency.
	Parameter
	Frequency

	Biological

	Aquatic macroinvertebrates
Periphyton
	Annually

	Fish diversity, abundance
	Once every five years

	Physical Habitat

	Slope and bearing, Longitudinal profile, Wetted width, Bankfull width, Bar width, Residual depth, Channel geometry, Bank stability, Bed scour/deposition, Substrate size, Pool/riffle spacing, Shade, Human influence, Riparian vegetation, Large woody debris
	Once every five years

	Sediment Quality

	Metals (Cu, Zn, As, Cd, Hg), PAHs, Total organic carbon, Grain Size, Pesticides, Phthalates, PBDEs, PCBs
	Annually

	Chemistry and Physical Water Quality

	Total phosphorus, Orthophosphate, Total Kjeldahl nitrogen, Nitrate + Nitrite Nitrogen, Ammonia, Total suspended solids, Chloride, Dissolved Cu, Dissolved Zn, Hardness, Dissolved organic carbon, Fecal coliform bacteria, Temperature, Dissolved oxygen, pH, Specific conductance, Turbidity
	4 base, 8 storm / year
(1 base and 2 storm per quarter)

	Temp, Dissolved oxygen, pH, Specific conductance, Turbidity
	Continuous

	Hydrology

	Flow
	Continuous



As the WMP is implemented, stormwater structural and non-structural controls designed to fully restore beneficial uses will be focused in the Application Watersheds. At the same time, the Reference Watersheds will be protected from development, while the Control Watersheds will be managed so that in-stream conditions are not further degraded.  Data will be collected to determine if a clear inter-annual trend in the measured parameters can be detected in the Application Watersheds relative to the Control and Reference Watersheds.  The study is designed with enough flexibility that either the Control or Reference Watersheds can be compared with the Application Watersheds.  Monitoring will begin at least one year prior to the implementation of the first major structural and/or nonstructural stormwater controls in the Application Watersheds. This one-year will provide baseline data to facilitate a trend analysis.
According to the schedule provided in Table 2, biological, physical habitat, and sediment quality will be assessed over a defined reach length upstream of each monitoring station either annually or once every five years. Because water quality and flow characteristics of the streams are more responsive to upstream activities and are expected to exhibit a high degree of variability, more frequent assessment of these parameters is required. Water quality data sondes will be deployed at each of the 7 fixed monitoring stations located at the mouth of the study watersheds to collect measurements for temperature, dissolved oxygen, pH, conductivity, and turbidity data on a 15-minute time step. 
In addition to the continuous water quality monitoring, one base flow grab sample and two storm flow grab samples will be collected during each quarter from all 16 of the monitoring stations and assessed for the parameters listed in Table 2. These data will be used in conjunction with the flow data and the continuous water quality data (where available) to estimate pollutant loading from each watershed. 
Deliverables: lab reports and for data inclusion in semiannual data reports
Cost: $168,496
Task 5.1 Sediment Quality Monitoring
Sediment quality data will be collected by grab sample from the 14 fixed stations on an annual basis. The sediment will be analyzed for the parameters listed in Table 2.  
Deliverables: lab reports and data for inclusion in semiannual reports
Cost: $110,092
Task 5.2 Hydrologic Monitoring
Gauging stations will be installed at the 14 fixed stations to continuously monitor stream flow on a 15-minute time step.  The gauges will be installed with consultation from USGS personnel following standard operating procedures. Rating curves will be developed for each fixed gauge so that water level measured at each station can be converted to estimates of stream discharge.  Rating curve development will require estimates of discharge using a handheld velocity meter.  These data points will be collected during water quality grab sample visits.
Deliverables: data records data inclusion in semiannual reports	
Cost: $126.782
Task 5.3 Roving Stations
While the 14 fixed stations will be monitored to detect changes in stream health within the receiving water, monitoring at the roving stations will be used to determine if specific stormwater control measures within the Application Watersheds are constructed properly and performing as designed.  The roving stations will specifically be used to verify project effectiveness at the reach or site scale.  Hydrology and water quality will be measured at the roving stations and the stations may be moved from one year to the next as new projects are built or once effectiveness has been verified.  These sites are essential to the study as the explanation of the signal observed within the receiving waters must be tied to the efficacy of retrofit application within the watersheds.
Only water quantity and quality will be monitored at the roving stations. The specific monitoring parameters and frequency of monitoring are presented in Table 2. Hydrologic monitoring of the 2 roving stations will be conducted by the City and the type of flow monitoring will be site-dependent.  Depending upon the size of the tributary, a flume or a weir may be installed; if a BMP is being monitored, then the flow gauging may occur within a piped system. Water quality data sondes will also be deployed at two roving monitoring stations to collect measurements for temperature, dissolved oxygen, pH, conductivity, and turbidity data on a 15-minute time step.
Deliverables: data records and data for inclusion in semiannual reports
Cost: $43,951
Task 5.4 Biological Monitoring
Aquatic macroinvertebrates will be collected annually from each of the 14 fixed stations in accordance with procedures that have been developed for the RSMP (Ecology 2011). Electrofishing surveys for juvenile fish will be conducted at the 7 downstream fixed stations in March of 2016.  Field crews will count and identify fish in the study reach upstream of each fixed station following standard protocols.
Deliverables: lab records and data for inclusion in semiannual reports
Cost: $38,434
Task 5.5 Physical Habitat Monitoring
In October of 2015 and prior to any major retrofits within the Application Watersheds, physical habitat of each of the 14 fixed monitoring stations will be assessed.  Table 2 provides a list of the metrics which will be used to quantify the geomorphology of the reaches upstream of each station. Typically a reach which is 30 bankfull widths in length upstream of the monitoring station (including at least three pools and three riffles) will be selected for assessment and a longitudinal survey along the thalweg will be conducted.  Crews will measure and survey cross sections of the stream at regular intervals along the longitudinal profile.  Distances between cross-sections will be dependent on stream conditions (ranging between 25 and 50 meters depending on the characteristics of the reach and the degree of longitudinal-channel variability).  Pebble counts will be conducted at each cross section. Other geomorphic metrics will be assessed by walking the channel and conducting an overall assessment of the study reach.
Deliverables: Memorandum on physical habitat assessment	
Cost: $37,319
Task 6.0 Data Management and QA
	Data from stream gauges will be uploaded from each station on a 15-minute time step using remote cellular connections.  The uploaded data will be transferred to a SQL server using Aquarius data management software and checked for evidence of any equipment malfunction or other operational problem.  Post-processing of the data will also be performed to convert measured water levels to estimates of discharge based on the rating curves that will be developed for each station. 
The laboratory used for this project will report the analytical results within 30 days of receipt of the samples.  The laboratory will provide sample and quality control data in standardized reports that are suitable for evaluating the project data.  These reports will include all quality control results associated with the data.  The reports will also include a case narrative summarizing any problems encountered in the analyses, corrective actions taken, changes to the referenced method, and an explanation of data qualifiers. Audits performed for water quality data will occur within seven days of our receiving results from the laboratory.  This review will be performed to ensure that all data are consistent, correct, and complete, and that all required quality control information has been provided.  Specific quality control elements for the data will also be examined to determine if the method quality objectives for the project have been met.  Results from these audits will be documented in quality assurance worksheets that will be prepared for each batch of samples.  
Laboratory data will subsequently be entered into a SQL database for all subsequent data management and archiving tasks.  The project quality assurance officer will perform an independent review to ensure all the data were entered without error.  
Deliverables: No deliverables for this task.
Cost: $81,651
Task 7.0 Data Analysis
A seasonal Kendall-Tau trend analysis will be performed on each dataset to determine if conditions in the Application Watersheds are varying through time independent of the Control and Reference Watersheds. In addition, the trend analysis will be performed to determine if conditions in the Application Watersheds are improving over the years such that they more closely resemble those in the Reference Watersheds.  The dataset will also be used to assess that conditions in the Control Watersheds are not worsening through time. Though many parameters will be monitored, the B-IBI will be used as the primary criterion to determine if beneficial uses are being restored in the Application Watersheds. 
Deliverables: No deliverables for this task.
Cost: $19,135
Task 8.0 Reporting
Reporting for this project will involve preparation of semi-annual data summaries and a final project report.  The semi-annual data summaries will consist of graphical representations of the compiled monitoring data that compare collected data among the watersheds.  A brief memorandum will also be provided with each semi-annual data summary to document any associated quality assurance issues based on results from the audits described in Task 6.  These reports will be submitted half way through the rainy season (i.e., January) and at the end of the rainy season (i.e., June). 
The final report will present and summarize all hydrologic, water quality, biologic, and physical habitat data that were collected during this study.  This report will begin by identifying the specific goals of the monitoring program and then describe the monitoring procedures that were implemented to achieve those goals.  It will then present and evaluate the compiled monitoring data using supporting graphical and/or tabular representations of the data as necessary.  Results from any statistical analyses that were performed on these data will also be presented and discussed in detail.  Finally, major conclusions from the monitoring program will be presented at the end of the report.  Appendices to the report will include tabular compilations of all raw monitoring data, field data sheets, laboratory analytical reports, chain of custody documentation, and data validation memoranda.  This report will be submitted to Ecology for review, comment, and approval.
Deliverables: Six semi-annual reports. Draft and Final Project Report including memos identified in Task 5.
Cost: $63,509
4. Project Management
4.1 Project Team Structure and Internal Controls
The project team, including contact information and roles and responsibilities is presented in Table 3. 
Table 3. Project Team Roles and Responsibilities
	Entity
	Roles and Responsibilities
	Contact

	Stormwater Work Group
	Oversee administration of the grant, review and approve deliverables, attend meetings and provide project guidance
	Karen Dinicola, PSEMP Stormwater Work Group, 360-407-6550

	Ecology
	Assure permit requirements are being met
	TBD

	City of Redmond
	Manage project and team members,  assure project milestones are achieved, act as lead watershed planner for the study basins (except Evans)
	Andy Rheaume, Watershed Planner, Redmond Public Works, 425-556-2741

	King County
	Act as lead watershed planner for Evans Creek
	Jenee Colton, Water Quality Planner, King County DNR, 206-477-4075

	Kitsap County
	Provide technical and planning level input
	Chris May, Senior Program Director, Kitsap County Department of Public Works, 360-337-7295

	USGS
	Assist with installation of 14 stream gauges
	Rich Sheibley, Research Hydrologist, USGS, 253-552-1611

	Consultant
	Deploy monitoring equipment, conduct monitoring, manage data, draft reports
	TBD

	Laboratory
	Analyze water and sediment quality data and report results
	Mark Harris, Project manager, Analytical Resources, Inc., 206-695-6200



4.2 Staff Qualifications and Experience
Table 4 presents the qualifications of staff selected for the project.  The project consultant and Ecology contact have yet to be identified so qualifications for those team members are not included herein.
Table 4. Project Team Members
	Team Member
	Qualifications
	Time Available for Project

	Andy Rheaume
	Stormwater management and urbanized watershed planning specialist with over 14 years’ experience
	30%

	Chris May
	Regional paired basin expert
	<5%

	Rich Sheibley
	Stormwater expert with over 10 years of stream gauging experience
	5%

	Mark Harris
	Project manager of Ecology certified laboratory
	5%

	Jenee Colton
	Ecotoxicologist with over 20 years’ experience in environmental monitoring and assessment
	5%



5. Data Management
Hydrologic data will be downloaded on a 15-minute time step and stored in a SQL server database.  The data will be hosted on the City’s website for easy sharing with project partners. Water quality, sediment quality, biological, and physical habitat data will be stored on a SQL server.  These data will be presented in tabular and graphical format to the SWG and permittees in semi-annual reports and in the final project report.
D. Budget:
Table 5 presents the budget estimate for this proposed project.  As mentioned previously, the monitoring associated with this project must take place over many years due to the anticipated lag between deployment of stormwater controls in the Application Watersheds and associated in-stream responses.  This proposal only covers the first 3.5 years of the project (the funding window for the current municipal stormwater permit cycle).  Consequently, the budget presented in Table 3 is limited to the first 3.5 years of the study.
The assumptions associated with the budget are itemized below by task:
Task 1.0 – Project management: 5% of the labor budget
Task 2.0 – Team Coordination: assumed 2 individuals for 4 hours per meeting for 12 meetings.
Task 3.0 – Site Selection: assumed 3 hours of reconnaissance per station (16 stations) for 2 individuals. Assumed two 4-hour coordination meetings for 2 individuals.  Assumed 9 hours per station (16 stations) for 2 individuals for equipment installation and cross section establishment.  Assumed 4 hours per station for 1 individual for equipment selection, purchase, inventory, and programming.
Task 4.0 – Quality Assurance Project Plan: assumed 60 hours for one primary author, 20 hours for review, and 22 hours for word processing, QA, and graphics.
Task 5.0 – Water Quality Monitoring: 12 samples annually from 14 stations for 3.5 years (588 samples total). Samples will be collected during hydrologic visits (see Task 5.2). Assuming additional sampling will be required due to field conditions:  2 trips annually, 0.75 hours per station (14 stations), 1 individual for a total of 73.5 hours.  Time for project/task oversight is also included. 
Task 5.1 – Sediment Quality Monitoring: 1 sample annually (14 stations) for 3.5 years (49 samples total).  Sediment sampling will require 1 trip annually, 0.5 hours per station (14 stations), 1 individual for a total of 24.5 hours. Time for project/task oversight is also included.
Task 5.2 – Hydrologic Monitoring: 12 trips annually, 0.75 hours per station (14 stations), 2 individuals for a total of 882 hours. Time for project/task oversight is also included.
Task 5.3 – Roving Stations: 12 trips annually, 0.75 hours per station (2 stations), 2 individuals for a total of 126 hours plus 21 hours for sample collection and delivery. Time for project/task oversight is also included.
Task 5.4 – Biological Monitoring: Macroinvertebrates: 1 trip annually, 2 hours per station (14 stations), 2 individuals for a total of 196 hours. Juvenile Fish: 1 trip, 2 hours per station (14 stations), 2 individuals for a total of 56 hours. Time for project/task oversight is also included.
Task 5.5 – Physical Habitat Monitoring: 1 trip every 5 years, 10.4 hours per station (14 stations), 2 individuals for a total of 294 hours. Time for project/task oversight is also included.
Task 6.0 – Data Management and Quality Assurance: 12 hours per station (16 stations) per year for managing and QAing water quality, sediment quality, hydrologic, biological, and physical data (672 hours).
Task 7.0 – Data Analysis: 2 hours per station (16 stations) per year for analyzing water quality, sediment quality, hydrologic, biological, and physical data (112 hours).
Task 8.0 – Reporting: 6 semi-annual reports, 40 hours each. 1 final report, 80 hours.  Total 320 hours plus time for word processing and graphics.
Table 5. Budget Summary
	Item
	August 2014 - July 2015
	August 2015 - July 2016
	August 2016 - July 2017
	August 2017 - July 2018
	Total

	Salaries
	
	
	
	
	$                     -

	Senior Planner
	$            9,204
	$            9,204
	$            9,204
	$            9,204
	$          36,816

	Contractual
	
	
	
	
	$                     -

	    USGS
	$         10,000
	
	
	
	$          10,000

	    Monitoring Support
	$       213,633
	$         74,993
	$         74,993
	$       119,993
	$       483,613

	    Analytical Laboratory
	$         91,548
	$         61,044
	$         61,044
	$         61,044
	$       274,679

	    Subtotal
	$       315,181
	$       136,037
	$       136,037
	$       181,037
	$       768,292

	Supplies
	
	
	
	
	$                     -

	Equipment
	$       134,559
	$            6,949
	$            6,949
	$            6,949
	$       155,406

	Travel
	$               946
	$               295
	$               295
	$               295
	$            1,831

	Other
	
	
	
	
	$                     -

	Indirect
	$         11,505
	$         11,505
	$         11,505
	$         11,505
	$          46,020

	Total
	$       471,396
	$       163,990
	$       163,990
	$       208,990
	$    1,008,366



