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Definitions 

The following definitions are terms used throughout the Program Monitoring and Evaluation Plan to 
describe different aspects of the program.  

Acceptance Criteria: An aspect of data quality objectives, acceptance criteria are the specifications 
intended to evaluate the adequacy of one or more existing sources of information or data as being 
acceptable to support the project’s intended use through the comparison of data or information to the 
five EPA General Assessment Factors. (Guidance on Systematic Planning Using the Data Quality 
Objective Process EPA QA/G-4, US EPA, 2006) 

Assessment: For the purposes of this plan, assessment refers to examining and making judgments on 
the effectiveness of each element of the storm water management program (SWMP). 

Data Quality Indicators (DQI):  An aspect of performance and acceptance criteria; the principle indicators 
of data quality are precision, bias, accuracy, representativeness, completeness, and sensitivity. 
(Guidance for Quality Assurance Project Plans EPA QA/G-5, US EPA, 2002) 

Data Quality Objectives (DQO): The acceptable quantitative criteria established for the quality and 
quantity of data to meet usability goals for the program (i.e. acceptable uncertainty level or tolerable 
limits on probability of erroneous decisions). Data Quality objectives are developed specific to the 
chosen effectiveness assessment methods. (Guidance on Systematic Planning Using the Data Quality 
Objective Process EPA QA/G-4, US EPA, 2006) 

Evaluation: For the purposes of this plan, evaluation is applied to the overall evaluation of the SWMP 
based on the results of the effectiveness assessments.  

General Assessment Factors: Five factors used to determine acceptability of data sets or information 
sources for use in a specific assessment or evaluation. The five factors are soundness, applicability and 
utility, clarity and completeness, uncertainty and variability, and evaluation and review. (Guidance on 
Systematic Planning Using the Data Quality Objective Process EPA QA/G-4, US EPA, 2006) 

Level of Service (LOS):  Goals and objectives of the services provided to the community associated with 
storm water management. 

Outcome Levels:  Outcome Levels present the goals and objectives of the PMEP. Through the use of 
Outcome Levels the Permittees can evaluate the effectiveness of stormwater monitoring programs. 

Performance Criteria: An aspect of data quality objectives; performance criteria are the full set of 
specifications that are needed to design for information collection effort such that, when implemented, 
generate newly-collected data that are of sufficient quality and quantity to address the project’s goals. 
(Guidance on Systematic Planning Using the Data Quality Objective Process EPA QA/G-4, US EPA, 2006) 
Terms not specifically defined herein or referred to in the List of Abbreviations shall have the meaning as 
set forth in the NPDES Phase 1 Permit issued effective February 1, 2013. 
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Executive Summary 
The National Pollutant Discharge Elimination System (NPDES) Phase I Permit No. IDS-027561 (“Permit”) 
was issued effective on February 1, 2013, to Ada County Highway District, Boise State University, City of 
Boise, City of Garden City, Drainage District #3, and the Idaho Transportation Department District #3, 
referred to as the “Permittees.” Under this Permit, the Permittees are required to establish a Monitoring 
and Evaluation Plan to act as uniform guidance for all storm water monitoring activities. This document 
is the Program Monitoring and Evaluation Plan (PMEP) for the Permittees associated with this Permit. 

The Permit recommends Permittees develop monitoring plans for each stormwater monitoring program. 
The Permit requires that all of these programs be evaluated and assessed according to the goals and 
objectives of the Permit and the SWMP. These goals and objectives are referred to in this document as 
Outcome Levels. Outcome Levels are used to assess the effectiveness of the monitoring requirements 
as they are compared to water quality objectives for the Lower Boise River watershed. The impact of 
meeting the Outcome Levels on the priorities and expectations established by the Permittees and the 
community are referred to as Levels of Service (LOS). The PMEP creates the framework for evaluating 
and assessing the monitoring programs through water quality Outcome Levels. This document then 
creates the framework for relating these Outcome Levels to the LOS expectations and priorities of the 
Permittees and the community. 

The PMEP describes the establishment of the LOS expectations and priorities and how they relate to the 
Outcome Levels that are used to evaluate and assess the monitoring plans. The document provides 
guidance that establishes a framework for the development of monitoring plans. The monitoring plans 
that are to be developed using this document include: Stormwater Outfall Monitoring, Structural Control 
Monitoring, LID Monitoring, Dry Weather Monitoring, and In-stream Water Quality Monitoring. 

Four guidance documents were used to support development of the PMEP. These documents provide 
varying approaches to developing and implementing a successful SWMP. The guidance documents are 
general in nature and provide techniques and approaches designed to answer management questions 
and provide the necessary effectiveness assessment results to inform future activities in the dynamic 
and iterative process of storm water management. 

The PMEP has been developed using specific components of the approaches outlined in these 
documents to develop a plan that reflects the goals and objectives of the SWMP. The guidance 
documents used include:  
• “Model Monitoring Program for Municipal Separate Storm Sewer Systems in Southern California,” a 

report from the Stormwater Monitoring Coalition’s Model Monitoring Technical Committee (August, 
2004) 

• “Municipal Stormwater Program Effectiveness Assessment Guidance,” published by the California 
Stormwater Quality Association (May, 2007) 

• “Evaluating the Effectiveness of Municipal Stormwater Programs,” bulletin # EPA 833-F-07-010 
published by the US EPA (January, 2008) 

• “Urban Stormwater Management in the United States – Advance Copy,” a report of the National 
Research Council (October, 2008)
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Section 1 

Introduction 
In part IV.A.2, the Permit describes the contents and objectives of a PMEP. A monitoring workgroup was 
established to help guide the development of this plan. The PMEP has been developed in accordance 
with the Permit requirements defined in the Permit issued on February 13, 2013. 

The monitoring workgroup is composed of the 
Permittees. Ada County Highway District (ACHD) is 
the monitoring lead for the Permit and assumes the 
same role in the monitoring workgroup. As the 
monitoring lead for the Permittees, ACHD provides 
leadership and oversight of the effort to establish 
the PMEP and subsequent monitoring plans. The 
remainder of the team is assisting in general 
directional guidance and application for each Permittee’s programs and plans. Brown and Caldwell 
assists as a process facilitator and technical advisor to the development of the PMEP, outfall monitoring 
plan, and the Quality Assurance Program Plan (QAPP).  

The Permit directs the Permittees to begin to integrate and add new monitoring program elements. In 
response to this direction, the Permittees established storm water management expectations and 
priorities called LOS. The LOS expectations are based on larger community values and objectives and 
serve as a tool to integrate storm water program decisions with these expectations.  

The PMEP connects the goals and objectives of the monitoring program with the LOS expectations and 
priorities. Combined with individual monitoring plans (i.e., outfall, dry weather, in-stream monitoring, and 
structural controls or Best Management Practices [BMP] and Low Impact Development [LID] 
performance), the PMEP establishes a structure that supports meeting Permit requirements and LOS 
expectations. Section 2 identifies the expectation priorities of LOS and how the PMEP relates specifically 
to these goals and objectives or Outcome Levels. 

LOS expectations and priorities are presented in Section 2 through 2.3. The Outcome Levels are 
introduced in Section 2.4 and identify the goals and objectives for the PMEP. Section 2.5 identifies the 
method for evaluating and assessing programs with the outcome levels and the LOS expectations and 
priorities. Section 3 provides guidance on how to integrate the Outcome Levels with the individual 
monitoring plans covered under the PMEP. Guidance for the individual monitoring plans is provided in 
Section 4. The individual monitoring plans include, but are not 
limited to, outfall monitoring, dry weather monitoring, in-
stream monitoring, structural control/BMP monitoring, and 
LID monitoring. 

The graphic to the right is located throughout the PMEP. The 
graphic demonstrates what part of the process is being 
described and how it fits into the larger picture of managing 
stormwater as presented in the PMEP. The bullet that is 
highlighted in light blue is the component being addressed in 
the text. In this graphic all three components are being 
addressed in the introduction so all three bullets are highlighted in light blue.  

Acronyms 
• PMEP – Program Monitoring and Evaluation Plan 
• QAPP – Quality Assurance Program Plan 
• LOS – Level of Service 
• BMP – Best Management Practices 
• LID – Low Impact Development 
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Permit Requirements 

The following text is Part IV.A.2 from the Permit and outlines the specific Permit requirements of the 
PMEP. Minimum control measures discussed in Section II of the Permit contain some additional 
monitoring requirements which address runoff from construction sites and industrial facilities.  

The Permittees must conduct a wet weather monitoring and evaluation program, or contract with 
another entity to implement such a program. This storm water monitoring and evaluation 
program must be designed to characterize the quality of storm water discharges from the MS4, 
and to evaluate overall effectiveness of selected storm water management practices.  

a) No later than September 30, 2014, the Permittees must develop a storm water 
monitoring and evaluation plan that includes the quality assurance requirements, outfall 
monitoring, in-stream and/or fish tissue monitoring (as appropriate), evaluation of 
permanent storm water controls and evaluation of LID pilot project effectiveness as 
described later in this Part. In general, the Permittees must develop and conduct a storm 
water monitoring and evaluation program to:   

(i) Broadly estimate reductions in annual pollutant loads of sediment, bacteria, 
phosphorus and temperature discharged to impaired receiving waters from the 
MS4s, occurring as a result of the implementation of  SWMP activities;  

(ii) Assess the effectiveness and adequacy of the permanent storm water controls 
and LID techniques or controls selected for evaluation by the Permittees and 
which are intended to reduce the total volume of storm water discharging from 
impervious surfaces and/or improve overall pollutant reduction in storm water 
discharges; and  

(iii) Identify and prioritize those portions of each Permittee’s MS4 where 
additional controls can be accomplished to further reduce total volume of storm 
water discharged and/or reduce pollutants in storm water discharges to waters 
of the U.S.  

b) The final, updated storm water monitoring and evaluation plan must be submitted to 
Environmental Protection Agency (EPA) with the 2nd Year Annual Report. 

Background 

The Permittees were issued an NPDES Phase I Permit in 2000 (2000 Permit) for storm water emanating 
from the Boise and Garden City Municipal Storm Sewer System (MS4). Under the 2000 Permit, the 
Permittees conducted storm water monitoring and characterization efforts through 2012. The following 
is a summary of the types of data collected and presented in past annual reports to the EPA.  

Storm Water Outfall Monitoring 

Data collection efforts under the storm water outfall monitoring program were focused on storm water 
discharge characterization. Monitoring consisted of the collection of field parameter data, analytical first-
flush grab samples for analysis of pollutants of concern, analytical composite samples for analysis of 
pollutants of concern, flow data, precipitation data, and land use delineations. Data collection was 
accomplished at five monitoring stations that were selected to be representative of the major land uses 
within the MS4 Permit area. The goal for monitoring frequency under the Permit was three complete 
monitoring events at each monitoring station per water year (October 1 through September 30).  

Sediment/Decant Monitoring 

Data collection efforts for the sediment/decant monitoring program were focused on characterization of 
sediments trapped in BMPs for the purpose of evaluating effectiveness of structural BMPs and refining 
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existing maintenance and disposal practices. Monitoring consisted of collection of analytical samples 
from the inlet of five sand and grease traps dispersed throughout the MS4 Permit area on a semi-annual 
basis. Grab samples were collected from the standing water in the trap as well as the sludge. Sludge 
samples were allowed to settle and partition into sediment and decant allowing the sediment and the 
decanted water to be analyzed separately for pollutants of concern.  

Floatables Monitoring 

Data collection efforts for the floatables monitoring program were focused on the collection and 
characterization of floatable debris collected in structural BMPs. Floatable material was removed from 
three sites at a minimum frequency of semi-annually. Data pertaining to floatables removal included a 
description of the floatable materials removed and estimates of the volume of material removed. 

Dry Weather Screening 

Data collection efforts for the dry weather screening program were focused primarily on screening major 
outfalls for illicit discharges. Specific outfall data collected includes photographs, GPS location data, 
visual observations, flow presence/absence evaluation, field parameter, and analytical sample collection 
of flows when present. Dry weather flows were tracked to identify the source and characterize the 
discharge. Over the cycle of the 2000 Permit all major outfalls were screened with up to 20 percent of 
outfalls being screened in any one year. 

BMP Monitoring 

Data collection efforts for BMP monitoring were focused on evaluating the effectiveness and efficiency of 
various storm water structural BMPs. To the extent possible, BMP monitoring followed the same 
schedule as storm water outfall monitoring. Three BMPs were evaluated over the 2000 Permit cycle, 
including a sand and grease trap, a Vortechnics Hydrodynamic Separator unit, and a biofiltration system. 
Monitoring consisted of the collection of field parameter data, first-flush analytical grab samples, and 
analytical composite samples.  Monitoring targeted pollutants the BMP was designed to treat by 
evaluating flow data, analytical results and precipitation data. Analytical and field parameter data was 
collected from the influent and effluent of each BMP.  
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Section 2 

Integrated Approach 
Using the LOS approach, the workgroup will assess the impact of monitoring activities performed under 
this plan with permit and program requirements and community expectations. The intent is that key 
decisions for each monitoring plan meet Permit and program requirements, and the LOS is a measure of 
the impact of those decisions and how they support meeting larger strategic goals and values of the 
surrounding community. This section details the components of the LOS approach and how this 
approach is applied and evaluated through the program. 

2.1 LOS  
The monitoring workgroup identified and defined LOS 
expectations and priorities. LOS is the type, quality, and 
expectation of storm water services provided to the 
community. The impacts of storm water decisions can be 
assessed through public health and safety impacts, funding 
and financial impacts, performance of the MS4 in conveyance 
and treatment of storm water, sustainability of storm water 
management solutions, and social and economic impacts.  

2.2 Application of LOS to the Program 
The LOS determined and defined above allows the Permittees to make program management and 
implementation decisions with the impacts to the community and overall goals and objectives of the 
program in mind. Although the initial intent of the PMEP is to meet Permit requirements, by applying LOS 
expectations the Permittees are committing to a storm water management approach that is more 
holistic and inclusive. All efforts toward the implementation of Permit requirements will be related to the 
LOS defined above. 

2.3 Measuring LOS  
A matrix has been established to assist in the evaluation and documentation for each major decision 
point in the monitoring and evaluation program. Through the use of this tool, Permittees evaluate each 
major decision based on its application to Permit requirements and the LOS expectations introduced in 
Section 2.1 and detailed in Section 2.3.1 below.  

2.3.1 LOS Priorities 
The monitoring workgroup identified and prioritized the following topics that make up the intended LOS 
priorities. Table 1 identifies the LOS priorities and how each relates to storm water monitoring. 
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Table 1. Level of Service Priorities 

Level of Service Priority Area Components 

Regulatory Compliance 

Effectively integrate Permit-specified components 

Meet minimum Permit requirements 

Consider future requirements and trends 

Evaluate existing and new regulatory requirements  

Meet water quality standards 

Health and Safety 

Promote good drainage to avoid hazards which include: 
1. Roadway flooding 
2. Standing water 
3. Property damage 
4. Exposure to hazardous materials 

Demonstrate that water quality improvements correlate with 
supporting beneficial uses  

Funding/Financial 

Utilize cost effective solutions that consider costs over the project life 
cycle that include: 

1. Capital      
2. Maintenance and Operations       
3. Risks      
4. Benefits 

 Identify and define long-term funding strategy 

System Performance 

Ease of maintenance and operations 

System function 

Early identification of risks and critical constraints 

Identify areas where potential upgrades/improvements have the 
highest impact 

Sustainability 

Promote LID (required under Permit) 

Identify and implement long-term controls (20-30 year life cycles) 
Utilize risk and benefit cost analysis in control selection 

Use monitoring data to assess LID effectiveness 
1. Assess effectiveness of three pilot projects 
2. Observe and assess LID performance expectations for 

new and redevelopment projects 

Promote social, economic, and environmental improvement 

Social and Economic Impact 

Identify and consider the influence of storm water controls on 
improving home values and encouraging economic development in 
the vicinity through: 

1.  Recreation      
2. Aesthetics     
3. Flood Control 

Assess multi-use and multifunctional storm water controls with 
respect to economic and social impacts 

Feasibility, funding, and schedule for retrofitting existing devices 
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Appendix A describes the LOS definitions and expectations agreed upon by the monitoring workgroup. 
Detailed support for each description above is provided in the appendix. 

2.4 Outcome Assessment and Evaluation 
The graphic below illustrates the six Outcome Levels resulting from implementation of the SWMP. The 
results of program assessment and evaluation efforts tie monitoring results and Permit-mandated 
activities with LOS expectations. Results of assessments throughout the program are compared to the 
desired outcomes, as described below, in order to evaluate the effectiveness of the overall program. 
Evaluating the progress of the program at each Outcome Level will help to ensure that LOS goals are 
being met and key questions are being answered effectively.  
 

 
 

Figure 1. Outcome Levels 

 

Outcome Level 1: Outcomes at level 1 include documentation of program activities across almost all 
minimum control measures. Level one outcomes are not typically a direct measurement of impact on the 
watershed or the environment. Rather, level one outcomes provide Permittees a record of control 
measures that have been implemented and document compliance with Permit mandated efforts such as 
number of outfall inspections or monitoring events completed. Additional examples might include 
number of construction site inspections completed or frequency and volume of street sweeping activities 
or volume and site identification of sand and grease trap maintenance. 

 

 

 

 

 

 

OUTCOME  LEVEL 6:  
Protecting receiving water quality 

OUTCOME  LEVEL 5: 
Improving runoff quality 

OUTCOME  LEVEL 4: 
Reducing loads from sources 

OUTCOME  LEVEL 3: 
Changing behavior 

OUTCOME  LEVEL 2: 
Raising awareness 

OUTCOME  LEVEL 1: 
Document Activities 
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Outcome Level 2: Level 2 outcomes are those associated with efforts that raise public awareness about 
storm water issues. Minimum control measures producing results at outcome level 2 include tracking 
progress of education, outreach, and public involvement efforts. Results of these assessments provide 
feedback as to the effectiveness of control measures at affecting the level of awareness and 
understanding of the community. Results of surveys, inspection reports, and a measurable increase in 
calls to the stormwater pollution prevention hotline can all be used to quantify measurable outcomes at 
level 2.  

Outcome Level 3: The goal of level 3 outcomes is to change behaviors in target audiences such as 
increasing awareness of the different types and benefits of structural controls used in the community. 
Outcomes at this level provide Permittees with feedback on how well program elements or control 
measures motivate target audiences to change behaviors contributing to pollution of storm water 
discharges. Similar to level 2 outcomes, results of level 3 assessments are often presented as a percent 
increase or decrease in a specific activity or opinion.  

Outcome Level 4: Outcomes at level 4 assess effectiveness at reducing pollutant loads entering the 
storm water system from specific sources. Specific pollutants reduced might include sediment from 
construction sites or debris removed during street sweeping. Outcomes may include estimates or direct 
measurements of the amounts of material being removed/retained.  

Outcome Level 5: The goal of outcomes at level 5 is to improve stormwater discharge quality from the 
MS4. The assessment of monitoring efforts including trend analyses, load reductions through storm 
water controls, and threshold comparisons are all examples of level 5 outcomes.  

Outcome Level 6: The level 6 outcome represents the overall goal and desired end result of the SWMP, 
which is protection of receiving water quality. Level 6 outcomes assess compliance with water quality 
standards, attainment of beneficial uses, and protection of biological integrity. It is important to note that 
assessment at this outcome level is often the most complex due to the extent that other factors 
influence receiving water quality, including agricultural and/or irrigation discharges, groundwater effects, 
and other non-point source discharges.  

Evaluating the individual programs with the Outcome Levels will assist the Permittees in trying to meet 
the Permit purpose of protecting receiving water quality. Through this process, the Permittees will have 
the opportunity to tie the Outcome Levels to the LOS expectations identified in 2.3. These two methods 
for applying the results of monitoring programs support Permittees in decision making processes. 

2.5  Decision Evaluation and Documentation 
A decision matrix has been developed to aid in identifying the most advantageous course of action for 
program elements based on how participants evaluate each potential action for alignment with each 
LOS. To use the matrix, each alternative is first evaluated based on how well it answers the program 
questions (defined in detail in Section 3.1.1). The alternative being evaluated is scored using a points 
system of one to three.  
• One point is assigned if the alternative is not applicable or has little or no relevance to the question.  
• Two points are assigned if the alternative can answer the question for the most part but includes one 

or more restrictions or limitations.  
• Three points are assigned if the alternative answers the question absolutely.  

Alternatives are then evaluated against the LOS. If the alternative being evaluated meets the LOS it is 
assigned one point. If the alternative does not meet the LOS, no points are assigned for that particular 
LOS for that alternative. After each alternative is evaluated against all questions and LOS, the scores are 
totaled, and the highest score should present the option that aligns best with the goals of the program.  
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This approach provides a systematic way to relate all major decisions in the program with the LOS 
expectations outlined in Section 2.3.1. In some cases, it is expected that the LOS evaluation will result in 
a zero and the alternative may still be selected. In these cases, the workgroup understands that it 
compared the value of the alternative with the priorities and expectations of the entire program and the 
impact of those decisions in the community.  

The matrix approach can be used by the workgroup as a tool to evaluate or support an approach. The 
matrix approach also helps the workgroup to evaluate all decisions keeping the general goals and 
objectives of the program in mind. Finally, the matrix approach provides a systematic approach to 
support decisions for management staff on funding requests or requirements. 

An example of the general layout of the matrix is provided as Appendix B.
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Section 3 

Monitoring Evaluation 
The PMEP is a guidance document that ties together all of the 
monitoring requirements identified in the Permit and pursued 
by the Permittees as a whole. The LOS discussion in Section 2 
identifies program implementation measures for project 
approaches. The PMEP ties the LOS expectations through the 
use of the Assessment and Evaluation Outcome Levels 
identified in Section 2.5 to the monitoring programs covered 
under this document in Section 4.  

3.1 Goals and Implementation 
The Permit requires the Permittees to set specific and measurable program goals and objectives. The 
PMEP has been developed to assist the program managers in meeting the goals and objectives through 
the implementation of the strategies set forth in this plan and in evaluating these results as they relate 
to LOS priorities. The final step of the plan is identifying an approach to evaluate the results of the 
effectiveness assessments. The findings from the evaluation will result in potential plan and program 
modifications that will be documented in the SWMP each year. Figure 2 illustrates the dynamic and 
iterative nature of the SWMP and the PMEP process. 
 

  

Figure 2. Planning Process for development of 
the PMEP and supporting plans  

REVISE PLAN 
Revise SWMP/PMEP 

EVALUATE PLAN 
Review and Evaluate Results of Assessments 

IMPLEMENT PLAN 
1. Monitoring and other permit activities 
2. Effectiveness Assessments 

DEVELOP PLAN 
1. Goals and objectives 
2. Effectiveness assessment strategy 
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3.1.1 Program Monitoring and Evaluation Driving Questions 
To take a holistic approach to managing Permit compliance, a series of questions were derived by the 
monitoring workgroup to solidify a consistent approach to monitoring and evaluation under this Permit. 
The following list of questions is included in the decision matrix associated with program assessment. 
The questions may not be exclusive but should assist in the evaluation of the program. 
• Question 1: Do discharges from the MS4 cause or have reasonable potential to cause or contribute to 

an excursion outside of the Idaho water quality standards? 
• Question 2: How does implementation of the SWMP prevent adverse impacts on water quality? 
• Question 3: How will storm water discharges be characterized? 
• Question 4: How will the effectiveness of existing and new storm water controls be evaluated? 
• Question 5: How will reductions in pollutant loading be characterized and evaluated? 
• Question 6: Will data collected be comparable across the program? 
• Question 7: What are the ongoing practices for gathering, tracking, maintaining, and using 

information to set priorities and evaluate Permittees, SWMPs, and Permit compliance? 
• Question 8: How will data consistency be evaluated? 
• Question 9: What guidance will be referenced or established for outfall monitoring, in-stream 

monitoring, storm water control evaluation, LID evaluation, illicit discharge, and dry weather 
monitoring. 

3.1.2 Principles and Framework for a Monitoring Program 
The PMEP is an approach to focus decision making efforts associated with the program and Permit 
compliance. This will help the Permittees determine the appropriate type of data required to answer the 
program questions as outlined above. The framework of this document will assist the developers of 
individual monitoring programs with a consistent approach to evaluating program effectiveness with the 
Permit requirements. Throughout the Permit, there is a reference to demonstrating the effectiveness of 
storm water controls through the use of pollutant load reductions. In considering this key component of 
the Permit, the storm water managers can follow the framework in this plan to help demonstrate 
potential or real reduction in pollutant loads. 

3.1.3 Level of Effort and Potential Impact 
A focused approach to permit compliance can assist program managers in allocating monitoring efforts 
to locations with the highest potential for impact. Monitoring methods that can yield the most beneficial 
information should be identified. When selecting and evaluating potential monitoring sites and 
approaches, it is critical to consider larger program goals and objectives. These efforts will ultimately 
contribute to a greater understanding of pollutant sources and effective reduction efforts at the 
watershed level. Monitoring program components that are found to not yield results useful for watershed 
assessment will require modification. In order to support this initiative, monitoring approaches need to 
have an adaptive component that allows program managers to make adjustments to support initiatives 
that have the greatest value and impact to the watershed. 

3.1.4 Adaptive Monitoring 
Flexibility in the monitoring programs may be required in order to make necessary changes based on 
preliminary findings during the course of monitoring. Annual reports prepared at the end of each water 
year will be used to assess the strengths and weaknesses of the monitoring program. This includes a 
review of the implications of monitoring data on the overall program. These reviews will show whether 
the established monitoring approaches are providing data that enables the Permittees to make 
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decisions at a watershed level and to continuously assess the impacts of storm water controls on 
pollutant reduction.  

There are numerous methods for determining the effectiveness of storm water controls. This plan aims 
to identify specific guidance documents to assist the Permittees in establishing effective monitoring 
programs. For example, this plan identifies the 2002 Urban Storm Water BMP Performance Monitoring 
to serve as the guiding reference for setting up specific storm water control monitoring programs. This 
type of monitoring should be conducted upstream of the facility and downstream of the facility at a 
minimum. In the event the program manager would like to evaluate the impacts to in-stream water 
quality monitoring, a sample must be collected at the discharge location, upstream of the discharge 
location and downstream of the discharge location from the facility to the receiving water body. Specifics 
for each type of environmental monitoring activity are identified in Section 4 of the PMEP and are 
detailed in the associated monitoring plan and QAPP.  

As part of the iterative process of storm water management, if monitoring or analysis approaches are not 
leading to clear results, the program allows the flexibility to modify the monitoring approach to maximize 
the impact of each program component.  

3.2 Effectiveness Assessment Strategy 
The program questions identified in Section 3.1.1 tie each component of the monitoring program 
together. In this approach, evaluating the different components will allow the Permittees to compare and 
utilize data collected in different programs with one another in the annual report and SWMP.  

In order to normalize the effectiveness assessment of the program, the following general guidance 
should be followed for the components of the program. Each section identifies the Permit requirements 
and some potential additional efforts that may help in this assessment.  

3.2.1 Evaluating Effectiveness 
Each monitoring plan will specifically address how it will conduct an effectiveness assessment of the 
program. This effectiveness assessment will tie directly to the requirements identified in this plan.  

Permit Requirements: The Permit requires each Permittee to evaluate SWMP effectiveness to control 
the pollutants of concern in each annual report beginning with the second year. Assessing the 
effectiveness of SWMP controls at improving water quality is a main point and goal of reporting. Permit 
reporting requirements include a discussion and interpretation of data collected from storm water 
discharge (outfall) monitoring and in-stream water quality monitoring. Annual reports must also include a 
discussion of the SWMP as implemented and a discussion of any additional information collected and 
analyzed in support of the assessment. 

Additional Efforts: Periodic assessment of data or information that is not used in support of the Permit 
required effectiveness assessment of SWMP controls should follow similar strategies. These efforts 
could include preliminary assessment of monitoring results or other information for which a clear 
connection to effects on water quality has yet to be established. It is important for additional 
assessments to follow a similar strategy so that the information and conclusions can be used later if 
connections to water quality are established.  

3.2.2 Site Selection 
The monitoring site selection process should consider a watershed approach to monitoring. Each site 
selected for monitoring should be able to be tied to a pollutant reduction component identified 
somewhere else in the program. The intent of this approach is to work collectively as Permittees to 
identify monitoring sites that will assist the workgroup in meeting common goals and objectives through 
the site selection process. 
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Permit Requirements: Each monitoring component has varying site selection requirements.  
Requirements for each monitoring minimum control measure are listed below. 
• Storm Water Outfall Monitoring: Permit Requirements include a minimum of five outfall sample 

locations with additional or alternate locations identified as needed. Outfalls at the Sites selected 
must be identified as representative of all major land uses occurring within the Permit area. 

• In-stream Monitoring: Permit requirements include monitoring conducted within the lower Boise River 
watershed. In-stream monitoring will also give the Permittees the ability to evaluate the desired 
outcome 6 of protecting receiving water quality. 

• Structural Controls: The Permit requires that two different types of structural controls be evaluated at 
new development or redevelopment sites that discharge into impaired waterways. Impaired 
waterways include: the Boise River from the Diversion Dam to the mouth, Ten Mile Creek below 
Blacks Creek Reservoir, and Five Mile Creek first through third order (Idaho Department of 
Environmental Quality (IDEQ) assessment units are included in Permit Table II.C). . 

• Green Infrastructure/Low Impact Development: The Permit requires an effectiveness evaluation of 
LID facilities at three pilot project locations that meet at least one of the following criteria: 1) manage 
at least 3,000 square feet of impervious surface, 2) serve a transportation related location (i.e. 
parking lots), 3) receive flow from a drainage area of 5 acres or more, or 4) involve mitigation of storm 
water discharges into impaired waterways. 

Additional Efforts: Where possible, monitoring sites will be selected within the same subwatershed to 
better characterize and understand the interactions between BMPs, outfall, and in-stream water quality. 

Several additional considerations have been identified for evaluating potential monitoring sites. 
• Access (private vs. public) 
• Land use 
• Canopy 
• Location within watershed 
• Mobile vs. static monitoring 
• Total maximum daily load (TMDL) waterway 
• Site improvements necessary to accommodate sample collection 
• ACHD roadway projects in the area 
• Travel time to site 
• Pipe size and configuration 
• Water quality treatment 
• Allows for estimation of target pollutant loads 
• Obtains necessary data for assessing effectiveness of storm water controls and LID 
• Outfall contributing area is amenable to additional controls 

3.2.3 Monitoring Type Selection  
The two major types of water quality monitoring used for this program are discrete grab samples and 
composite samples. The following guidance will assist the Permittees to identify the appropriate sample 
type for each study including both the site location and the type of monitoring activity. Sample collection 
techniques chosen should consider residence times through BMPs and other controls, first flush 
conditions, analytical methods, and any other site specific factors or limitations that may arise. The 
repeatability of data for comparison between events and for analysis of pollutant reduction is critical to 
successful assessment of the storm water management program. This section identifies the specific 
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permit requirements.  In order to support the permit requirement this Plan identifies three different types 
of monitoring that can be used to characterize stormwater; flow-weighted monitoring, time-weighted 
monitoring, and discrete grab sampling.  Any additional efforts that may be applicable under this Plan 
are identified following the sampling descriptions. 

Permit Requirements: The Permit does not specify when to use any particular sampling method. The 
Permit does state that “Samples and measurements must be representative of the nature of the 
monitored discharge or activity.” Therefore, each individual monitoring component is evaluated to select 
the most appropriate monitoring type. Each monitoring type can be accomplished manually or with 
programmable automatic sampling equipment.  
• Flow-weighted composite: This composite sample is comprised of the total of flow weighted sample 

aliquots collected over the course of a storm event. Using this method, a specific sample volume 
(typically 0.5 to 1 liter) is collected from the storm water discharge after a predetermined discharge 
volume has been recorded. The sampling interval is the quotient of the expected total discharge 
volume for the targeted storm event divided by the number of sample aliquots planned. Flow-
weighted composite sampling may be accomplished by a programmable automatic sampler or by 
designated sampling personnel. This method typically requires that a semi-permanent flow meter or 
gauge be installed at the monitoring location in order to accurately track discharge volume 
throughout the storm event. 

• Time-weighted composite: Like the flow-weighted composite, a time-weighted composite sample is 
comprised of several individual sample aliquots collected over the course of a storm event. However, 
the sampling interval in this case is based upon a predetermined constant time interval, rather than 
discharge volume. This approach differs from the flow-weighted approach, and the results are not 
necessarily comparable.  

• Discrete grab: Discrete grab sampling is an instantaneous sample collected at a specific point in 
time during the storm event. The sample is collected by completely filling the sample container 
either in the discharge stream or from the discharge tubing of an automated sampler or other pump. 
A discrete grab sample is representative only of the conditions and quality of the storm water 
discharge at the time the sample is collected. There are inherent biases with this type of sampling. 
These biases should be considered when implementing this type of water quality monitoring, and 
limitations should be expressed in the monitoring plan. 

Additional Efforts: Monitoring efforts will utilize a combination of monitoring types in order to collect data 
sufficient to characterize and monitor pollutant loads and pollutant reduction. Ideally the combination 
approach can provide information that can be utilized by program managers and should be identified in 
the monitoring plan before monitoring begins. 

3.2.4 Monitoring Frequency 
The Permit defines frequencies for monitoring for specific programs identified under this plan. The 
frequency and, more importantly, the synoptic component to monitoring will offer a snapshot of the 
watershed. This will allow Permittees to identify bottlenecks and areas of further study. It will also help 
the Permittees relate data collected in the field to the rest of the watershed. 

Permit Requirements: 
• Storm Water Outfall Monitoring: A minimum of three storm water outfall samples must be collected 

annually during wet weather storm events in each reporting year of the Permit. 
• Dry Weather Monitoring: Dry weather monitoring frequency is based on percentages of total outfalls 

over specified time periods. Twenty percent of Permittee outfalls must be visually inspected annually. 
One third of the inspections are required to occur between June 1 and September 30 each year. The 
total outfalls monitored each year must include 20 percent of outfalls discharging to impaired water 
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ways: Boise River from Diversion Dam to the mouth, Ten Mile Creek below Blacks Creek Reservoir, or 
Five Mile Creek, first through third order (IDEQ assessment units are included in Permit Table II.C). 
Additionally, previously documented flows attributable to groundwater seepage or irrigation flows 
must be monitored to ensure that the discharge is not a source of pollution in accordance with Permit 
Part 1.D. If the discharge is found to be in compliance with Permit Part 1.D, further monitoring is not 
required.  

Monitoring frequency for the remaining monitoring components will be based on data quality objectives 
for completeness and sufficiency.  

Additional Efforts: Additional monitoring may be undertaken in order to meet data quality objectives for 
completeness and sufficiency where Permit required minimum frequencies do not provide adequate 
data for tracking pollutant reduction. 

There are no specific monitoring frequency requirements for in-stream or structural controls monitoring.  

3.2.5 Storm Selection Criteria 
In order to optimize monitoring efforts and reduce budgetary impacts, specific storm selection criteria 
have been developed to assist the storm event coordinator in organizing and executing monitoring 
events. When a forecast suggests that a storm satisfies the selection criteria, preparation for the 
sampling event will begin. Storm selection criteria include: 
• Each sampling event will be separated by at least 30 days (optional and at the program managers 

discretion). 
• Each sampling event will be preceded by a minimum of 72 hours of dry weather. 
• The predicted precipitation should be at least 0.11 inch within a 24 hour period. 
• The probability of precipitation should be 60 percent or greater. 

The storm selection criteria have also been established as performance criteria to meet the data quality 
objectives for samples collected in support of Permit required monitoring efforts. The selection criteria 
are explained in greater detail below.  

Permit Requirements: The Permit defines a storm event as “a precipitation event that results in an 
actual discharge from the outfall and which follows the preceding measurable storm event by at least 48 
hours”. Based on historical monitoring data associated with the 2000 Permit, storm events producing 
between 0.08 inch and 0.10 inch of precipitation represent the threshold precipitation amount where 
stormwater discharge becomes representative for potential stormwater monitoring. Therefore, the 
performance criterion for precipitation depth is 0.11 inch to ensure that the volume of runoff is 
measureable. Rain gauges are in use at several outfall monitoring stations as well as the National 
Weather Service (NWS) office located near the Boise Airport. 

The 2000 Permit stipulated the requirement of a 72 hour antecedent dry period to account for variability 
in the timing of storm events recorded at each monitoring station in meeting storm separation criteria.  

Separating sampling events by at least 30 days reflects the effort to capture seasonal variability in 
sampling data. 

Targeting storms with a forecasted probability of precipitation of 60 percent or greater decreases the 
likelihood that a targeted event will fail to produce adequate precipitation depths. 

Selection criteria may be relaxed with the approval of the ACHD program coordinator. 

Additional Efforts: Monitoring activities conducted outside of the Permit requirements will follow the 
established selection criteria when possible. However, if relaxing the criteria does not appear as though 
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it will compromise the quality or utility of the data, the criteria may be redefined by the program 
manager. 

3.2.6 Appropriate Analysis 
All monitoring conducted under this Permit should tie to other monitoring programs to ensure 
consistency in data. Each monitoring effort should be tied directly to the Permit required analyses 
identified in the following table. In addition, flow measurements should be taken with each type of 
monitoring. This will allow the data collected to be tied to pollutant loads.  

Permit Requirements: The Permit specifies required analyses for storm water outfall monitoring and dry 
weather screening. Required analyses are included in Table 3. 
 

Table 3. Analytical Methods for Constituents of Concern 

Constituent Analytical Method Monitoring Type Sample Collection Type 

Ammonia (NH3) SM 4500 NH3-D SW C 

Total Kjeldahl Nitrogen (TKN) Perstorp PAI-DK01 SW C 

Nitrite plus Nitrate (NO2+NO3) EPA 353.2 SW C 

Total Phosphorus EPA 200.7 SW, DW C 

Dissolved Orthophosphate EPA 365.1 or SM 4500-P E SW C 

E. coli IDEXX Colilert SW, DW G 

5-Day Biological Oxygen Demand (BOD5) SM 5210 B SW C 

Chemical Oxygen Demand (COD) Hach 8000 SW C 

Total Suspended Solids (TSS) SM 2540 D SW, DW C 

Total Dissolved Solids (TDS) SM 2540 C SW C 

Dissolved Oxygen SM 4500 G SW G,C,f 

Turbidity (NTU) EPA 180.1 SW, DW G,f 

Temperature EPA 170.1 SW, DW G,f 

pH EPA 150.1 SW, DW G,f 

Flow/Discharge Volume Non Specific SW f 

Arsenic - Total EPA 200.7 SW C 

Cadmium – Total and Dissolved EPA 200.7 SW C 

Copper – Dissolved EPA 200.7 SW C 

Lead – Total and Dissolved EPA 200.7 SW C 

Mercury – Total EPA 245.2 SW C 

Zinc – Dissolved EPA 200.7 SW C 

Hardness (as CaCO3) SM 2340 B SW C 

Conductivity EPA 120.1 SW G,f 

Total Chlorine EPA 330.5 DW G,f 

Detergents as Surfactants EPA 425.1 DW G 

Total Phenols EPA 420.1 DW G,f 
G – Constituent analysis will be conducted using a grab sample. 
C – Constituent analysis will be conducted using a composite sample. 
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f – Analysis will be conducted in the field. 
SW – Storm water constituent  
DW – Dry weather monitoring constituent 

 

Additional Efforts: Discharges to any impaired waterway will be analyzed for the pollutant of concern 
causing impairment as listed in the Permit Table II.C. In addition, in-stream water quality monitoring 
efforts are associated with an existing program that is required from a different NPDES permit. The 
analytes reported in that program are not included in Table 3.  The results of the in-stream monitoring 
effort present a water quality assessment of the receiving waters of the MS4. The analysis associated 
with the in-stream monitoring program is identified in the QAP for that program. The in-stream monitoring 
QAP is included as an appendix to the Permit QAPP. 

3.2.7 Data Quality Objectives 
Data Quality Objectives (DQOs) define the quality of data collected and reported. The DQOs defined in 
this program offer the general DQOs; however, the QAPP defines in detail the DQOs for the program.  

It is critical to evaluate existing data being considered for use against acceptance criteria defined in the 
QAPP for this program. In some cases, existing data may be assimilated into the program data set for 
use in various applications including baseline and/or threshold comparisons, and statistical analyses 
can be used for trend analysis and model inputs. In order to maintain a consistent and reliable level of 
quality across the program, existing data is evaluated against the same data quality indicators (DQIs) 
and objectives that new data is subject to. Existing data that does not meet data quality objectives 
consistent with the intended use for the program may produce misleading results.  

DQIs are described fully in the QAPP. A brief description of each DQI is included in the list below. 
• Project Required Detection Limits: Achieving appropriate reported constituent concentration results 

at values that allow for comparison to baseline data and water quality standards. 
• Accuracy: The accuracy of the data is a measure of the extent to which a measured value represents 

the true value. 
• Precision: Precision is a measurement of the reproducibility of the analytical data. 
• Bias: Bias is minimized by using standard data collection and analytical methods and protocols as 

well as standard sample preservation, transport, and storage procedures. 
• Representativeness: Representativeness is a measure of the degree to which data accurately and 

precisely indicate environmental conditions. 
• Comparability: The comparability of a data set is the extent to which data accurately and precisely 

indicate environmental conditions. 
• Completeness: Completeness is a comparison between the amount of usable data collected versus 

the total amount of data collected. 
• Sufficiency: Data set sufficiency is the amount of data required to perform the level or type of 

analysis necessary for each monitoring element.  

Review Metadata of Existing Data Set 

A review of the Permittees’ existing dataset was completed at the conclusion of the 2000 Permit. The 
findings of the review include the limitations of the existing data set, original intended use, 
measurement error tolerances, use of detection limits, and impact of the data management approach 
including handling and processing procedures. As a result of this review, the recommendation was made 
that Quality Control (QC) sample results be reviewed, validated, and included in each annual report in the 
future. This practice will be carried forward for QC sample results associated with this Permit.  
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In order to ensure that the new program can draw from this dataset, the newly collected data must meet 
specific performance criteria, data quality goals, and a sufficient number of data points collected for a 
reasonable amount of confidence and power for statistical analysis. In the event that the Permittees 
choose to model the data in the future, the data should reflect this potential. Depending on the modeling 
approach, certain inputs or model parameters may be extraneous to the data obtained through the 
minimum monitoring requirements of the Permit.  

In 2010, Millennium Science and Engineering, Inc. (MSE) completed a review of the utility of all 
parameters historically monitored for the storm water program and provided recommendations for which 
parameters should be continued and discontinued in future storm water monitoring activities. This 
information was used in comments for the draft of the current Permit. As a result of these 
recommendations, several changes were made to the outfall monitoring requirements. 

Establish Reference or Baseline Conditions 
The use of the historical dataset allows the Permittees to establish reference or benchmark conditions of 
specific subwatersheds for water quality assessment at Outcome Levels 5 and 6. The Permittees’ 2008 
Annual Report included benchmark conditions for selected constituents that were established through 
the review of several Idaho Department of Environmental Quality and United States Environmental 
Protection Agency (EPA) studies, plans, and Permits. These benchmark concentrations have been used 
to evaluate monitoring results in the absence of numeric effluent limits in the Permit. 

Additionally in 2008, the historical data set was compared to the Nationwide Stormwater Quality 
Database (NSQD). Most of the historical data associated with this program were similar to national 
medians summarized in the NSQD. A quality assurance assessment of historical data (summarized in 
the previous section) was conducted in response to the limited deviations found to exist between the two 
data sets.  

Reference conditions for the implementation assessment (Outcome Levels 1-4) have not been 
established. Data at these levels has been quantified and included in NPDES annual reports and will be 
reviewed and used to establish benchmark conditions for the program moving forward. 

Establishing appropriate data management solutions is critical to the consistency and comparability of 
data sets. Since the 2000 Permit data was evaluated and characterized it is appropriate to use this data 
in evaluations associated with this Permit. It is important to identify similar data management standard 
operating procedures for this program.  

Statistical evaluation of datasets, including non-detects, will utilize the EPA’s ProUCL statistical support 
software. The handling of non-detect data will be in accordance with the requirements established by 
ProUCL. Specific information on these requirements is identified in the QAPP. 

In the event that the Permittees decide to model storm water, a consistent approach to collecting and 
evaluating calibration data points will be required. Therefore there is an additional component to the 
PMEP that includes the general guidance for modeling calibration.  

3.3 Effectiveness Assessments 
Effectiveness assessments are divided into three categories 
to accommodate the type of program data/results being 
assessed. Outcomes at levels 1-4 are represented by the 
implementation assessment. The implementation 
assessment is an analysis of the effectiveness of control 
measures and outreach efforts at answering program driving 
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PMEP Driving Questions (Section 3.1.1) 

1: Do discharges from the MS4 cause or have 

reasonable potential to cause or contribute to an 

excursion outside of the Idaho water quality 

standards? 

2: How does implementation of the SWMP prevent 

adverse impacts on water quality? 

3: How will storm water discharges be characterized? 

4: How will the effectiveness of existing and new 

storm water controls be evaluated? 

5: How will reductions in pollutant loading be 

characterized and evaluated? 

6: Will data collected be comparable across the 

program? 

7: What are the ongoing practices for gathering, 

tracking, maintaining, and using information to set 

priorities and evaluate Permittees, SWMPs, and 

Permit compliance? 

8: How will data consistency be evaluated? 

9: What guidance will be referenced or established for 

outfall monitoring, in-stream monitoring, storm water 

control evaluation, LID evaluation, illicit discharge, 
and dry weather monitoring. 

questions. The next category is the water quality assessment, which is aimed at Outcome Levels 5 and 
6. The water quality assessment uses monitoring and other environmental data and information to 
characterize the quality of runoff and of receiving waters.  

Finally, the integrated assessment is used to evaluate whether the storm water controls and outreach 
efforts (Outcome Levels 1 through 4) are resulting in the protection or improvement of water quality as 
assessed by Outcome Levels 5 and 6 (all questions in 3.1.1). The approach to each assessment is 
described in further detail in the sections below. 

3.3.1 Implementation Assessment  
Evaluating programs at the appropriate outcome level is 
critical to tying data to the decision making process. The 
following specific Outcome Levels should be addressed 
by the identified corresponding program questions. 

Outcome Level 1: Documenting Activities 
In order to evaluate documentation activities, the 
program should consider questions 2 and 7. In order to 
answer these questions the program must quantify and 
track activities over time to demonstrate effort, impact, 
or progress. 

Outcome Level 2: Raising Awareness 
Raising awareness can be addressed through answering 
questions 2 and 7. These questions drive to determine 
how effective the various controls and outreach efforts 
are at increasing awareness and spreading knowledge to 
target audiences. This will help the program managers 
quantify awareness or knowledge regarding the specific 
issues.  

Outcome Level 3: Changing Behavior 
Changing behavior can be measured by answering 
questions 2 and 7. This can be quantified by evaluating 
and quantifying the tracked changes throughout a target 
system associated with outreach efforts and control 
measures. 

Outcome Level 4: Reducing Loads from Sources 
Reduction of loads from sources can be evaluated by answering questions 5 and 7. Through these 
questions program managers should be able to measure and estimate load reduction from a specific 
source or a specific type of source. This can be evaluated by quantifying direct pollutant loading 
estimates in runoff, retention and detention capacities, and infiltration capacity and rates. Comparing 
this data with historical datasets can also offer the program managers a tool for assessment of load 
reduction. 

3.3.2 Water Quality Assessment 
Water quality assessment measures the impact Outcome Levels 1 through 4 have on runoff water 
quality and watershed water quality. 
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Outcome Level 5: Improving Runoff Quality 
Improving runoff quality can be quantified through answering questions 1, 3, 4, 5, and 6. It is important 
to measure effectiveness at a variety of scales ranging from site-specific to programmatic. This approach 
should quantify specific metrics of reduction in pollutant loads identified in section 3.2. This can be 
quantified through the direct quantity reduction, modeled load reduction or by proxy reduction methods 
including a decrease in volume of storm water discharges, BMP/LID performance, or estimates of 
reduced sediment loads based on decreased turbidity. A comparison to baseline data may be applicable 
and necessary in some cases.  

Outcome Level 6: Protecting Receiving Water Quality 
Protecting receiving water quality can be evaluated through questions 1, 3, 4, and 5. These questions 
evaluate if receiving water quality is protected from adverse impacts caused by storm water runoff 
discharges. Evaluation will require comparison to water quality standards in receiving waters. It is 
important to also consider sources other than storm water runoff that may affect receiving water quality 
(rising groundwater, agricultural runoff, irrigation influence, etc.). 

3.3.3 Integrated Assessment  
Review and evaluate assessment results with an integrated assessment. This assessment will help 
identify relationships between program activities and water quality improvements. This will assist 
program managers in assessing and prioritizing which control measures or outreach efforts are resulting 
in changes to water quality, and to what degree. This evaluation should be addressed in the SWMP 
effectiveness assessment. The following flow chart serves as graphic presentation of how the 
assessment process works. 
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It is important to also evaluate the LOS implications of the program annually. This can be addressed in 
the SWMP or the annual report. 

3.3.4 Revise SWMP 
The results of the program assessment should be used to inform decisions and identify practical 
changes to the management, monitoring, and evaluation strategies. This assessment should be included 
in the SWMP to evaluate the programs as a whole.
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Section 4 

Monitoring Plan Summaries 
The PMEP is a document that directly relates all stormwater 
monitoring efforts to the goals and objectives of the SWMP and 
the stormwater program under this Permit through the use of 
Outcome Levels introduced in Section 2.5. Section 4 identifies 
specific guidance for the evaluation of the different stormwater 
monitoring associated with the Permit. Since the PMEP was 
developed in year one of the permit, some of the monitoring 
plans have not been developed. In this situation the permit 
requirements and some general guidance for evaluation are 
presented under that section. Adjustments will be required in 
this portion of the PMEP as the monitoring programs are developed and become active.   

Permit Requirements 
This section of the PMEP defines specific guidance for meeting the following permit requirements: 

In general, the Permittees must develop and conduct a stormwater monitoring and evaluation 
program to (Part IV.A.2):   

(i) Broadly estimate reductions in annual pollutant loads of sediment, bacteria, 
phosphorus and temperature discharged to impaired receiving waters from the MS4s, 
occurring as a result of the implementation of  SWMP activities;  

(ii) Assess the effectiveness and adequacy of the permanent  storm water controls and 
LID techniques or controls selected for evaluation by the Permittees and which are 
intended to reduce the total volume of storm water discharging from impervious surfaces 
and/or improve overall pollutant reduction in stormwater discharges; and  

(iii) Identify and prioritize those portions of each Permittee’s MS4 where additional 
controls can be accomplished to further reduce total volume of storm water discharged 
and/or reduce pollutants in storm water discharges to waters of the U.S. 

4.1 Storm Water Outfall Monitoring 
As directed by the Permit the Permittees are required to conduct stormwater outfall monitoring as 
described in Section 4.1.1. In addition, this section identifies how the monitoring data can be evaluated 
in accordance with the Outcome Levels and LOS identified in the PMEP. 

4.1.1 Permit requirements 
In addition to meeting the requirements described above the Permit requires that the Storm Water 
Outfall Monitoring Program must at a minimum: 
 
Part IV.A.7 

Describe five outfall sample locations, and any additional or alternative locations, as defined by 
the Permittees. The outfalls selected by the Permittees to be monitored must be identified as 
representative of all major land uses occurring within the Permit area. 
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The Permittees must begin monitoring discharges from the identified five storm water outfalls 
during wet weather events at least three times per year.  The specific minimum monitoring 
requirements are outlined in Table IV.A, but may be augmented based on the Permittees’ 
updated stormwater monitoring and evaluation plan required by Part IV.A.2. The Permittees must 
include any additional parameters to be sampled in an updated Table IV.A within the final 
updated stormwater monitoring and evaluation plan submitted to EPA with the 2nd Annual 
Report.  

4.1.2 Monitoring Approach 
The storm water outfall monitoring approach consists of the data collection at monitoring stations 
selected as representative subwatersheds throughout the MS4 to present a realistic picture of the 
impact of pollution prevention efforts and the potential for pollutant loading reduction in the permit area. 
Monitoring consists of site-specific continuous rainfall data, continuous flow data from background 
sources as well as storm water discharges, water quality data, and drainage area demographics 
including: land use, hydrology of the drainage, storm water controls, and storm water infrastructure. 

Data collection at each monitoring station will be facilitated by a combination of automated sampling 
and flow measurement equipment and manual sampling, observation, and characterization activities.  

4.1.3 Evaluation Approach 
Evaluation efforts for stormwater outfall monitoring will contribute to management outcomes at levels 1 
through 5 (document activities, raising awareness, changing behavior, reducing loads from sources and 
improving runoff quality). The SWMP will relate monitoring efforts to the relevant outcome levels. 

Storm water monitoring data is focused on analysis of pollutant loading as a method to estimate yearly 
reduction in the target pollutant loads as a result of SWMP implementation. Pollutant loading will be 
evaluated by site and land use in each watershed identified in the monitoring plan. Pollutant loading 
results will also be used in the assessment of structural controls and LID techniques. 

Pollution prevention efforts currently applied or applied during the monitoring period in the drainage area 
are also expected to contribute to a reduction in pollutant loads. For example, street sweeping and 
public outreach efforts or installation of new permanent structure are trackable and offer quantifiable 
data to assist in the assessment of the overall impact these practices have on the quality of storm water 
discharges. 

Storm water outfall monitoring and evaluation efforts will help to guide the Permittees in setting goals 
and priorities for additional structural controls, public outreach efforts, and administrative and regulatory 
controls. Additionally, annual assessments of program effectiveness will aid in identifying any 
modifications that may be necessary to optimize program effectiveness moving forward.  

4.2 In-stream Monitoring 
In-stream water quality monitoring is recommended as an option in the Permit (Section 4.2.1).  In-stream 
water quality monitoring is currently conducted by the City of Boise to comply with NPDES permit 
sampling and monitoring requirements in NPDES permit #ID-002398-1. Monitoring is currently 
conducted at three locations, Veteran’s Parkway, Glenwood and South channel of Boise River at Eagle 
Road. At each sample location the City collects continuous monitoring for five parameters and episodic 
(e.g. weekly, monthly, quarterly…) monitoring for 26 additional parameters. 

The monitoring workgroup has agreed to include City’s monitoring program in the PMEP but will not 
evaluate the data in conjunction with other monitoring activities at this time.  In order to use the data to 
augment the stormwater monitoring program a monitoring plan and an approach defining the evaluation 
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of the data will be required.  At a later date the monitoring workgroup may reassess in-stream monitoring 
data collection and evaluation.  An evaluation of the application of this monitoring program to the PMEP 
is presented in a matrix provided in Appendix B. 

4.2.1 Permit Requirements 
Part IV.A.8.   

At the Permittees’ option and to augment the storm water discharge data collection required in 
Part IV.A.7, one or more of the Permittees may conduct, or contract with others to conduct, water 
quality monitoring and/or fish tissue sampling within the Lower Boise River Watershed. 

Since the Permittees elected to include the City of Boise’s in-stream water quality monitoring data within 
the Lower Boise River Watershed, the Permittees must define the approach to using this data in the 
PMEP and QAPP for stormwater monitoring.  

The permit additionally identifies the following in-stream water quality monitoring requirements.  

If the Permittees elect to conduct in-stream water quality monitoring and/or fish tissue sampling 
within the Lower Boise River Watershed, the Permittees must revise the stormwater monitoring 
and evaluation plan and QAP to describe the monitoring and/or sampling effort(s) per Part IV.A.2 
and IV.A.5, no later September 30, 2014. 

The documentation of the Permittees’ intended in-stream water quality monitoring and/or fish 
tissue sampling activities must be included in the final updated stormwater monitoring and 
evaluation plan submitted with the 2nd Year Annual Report as required in Part IV.A.2.b.  

Currently, the in-stream data are collected for NPDES purposes using USGS methods and field 
monitoring QAPPs required in the City of Boise wastewater permits.   

4.2.2 Site selection process 
The City of Boise currently collects data at three locations associated with the MS4. They will continue to 
monitor at these locations at the frequency required in their wastewater permit. If additional in-stream 
sites are considered than an approach to evaluate and select these sites needs to be added to this 
section.  

4.2.3 Quality Assurance Plan 
The City of Boise currently manages this program and has developed a specific QAPP for in-stream water 
quality monitoring. If the information is to be used in the evaluation of stormwater then a specific 
monitoring plan will need to be developed that ties the results of the monitoring effort to the Outcome 
Levels presented in Section 2.4.  

4.2.4 Evaluation  
In order to evaluate the impact of stormwater on the in-stream water quality measurements the program 
requires a direct relationship between the in-stream water quality or load and a specific stormwater 
outfall discharge water quality or load. Current in-stream monitoring efforts are not tied directly to 
monitored watersheds under this plan either in timing or in location. Therefore, evaluation of stormwater 
impacts on in-stream water quality is anecdotal and correlational but not causational at this time. In 
order to better evaluate the impacts of stormwater on in-stream water quality the evaluation of in-stream 
water quality should be directly related to outfall monitoring. 

There are two options for comparing in-stream water quality and outfall discharge water quality that 
would meet the expectations defined in the PMEP. The first option is to monitor in-stream water quality 
and loads both directly upstream and downstream of a specific stormwater outfall associated with a rain 
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event. Under this evaluation the measured water quality and load emanating from the outfall can be 
directly evaluated with the in-stream water quality and load. The second option is a modeling approach. 
As the program currently exists there is not enough information to evaluate this relationship. However, if 
this approach is the desire of the Permittees than the model will need to be calibrated with additional 
samples associated with in-stream water quality and outfall water quality.  

In-stream water quality evaluations included in the annual reports and SWMP will be used as data to 
present an overall watershed review of in-stream water quality or Outcome Level 6. 

It is possible that the data collected under the current City of Boise in-stream monitoring program could 
be used with stormwater monitoring efforts associated with this program if some of these requirements 
are already met through the existing in-stream monitoring program.  However, at this point the data has 
not been evaluated for these relationships and has not been approved by the Permittees. 

This section will require updates as more details on the inclusion of the in-stream monitoring data is 
determined by the Permittees. 

4.3 Stormwater Controls/BMP Evaluation and Assessment Monitoring 
The Permittees are required to evaluate and assess the effectiveness of stormwater controls or BMPs. 
The specific permit requirements include the evaluation of at least two different types of permanent 
structural controls. The 2000 Urban Storm BMP Performance Monitoring guidance document identified 
in the Permit will be used to guide the monitoring efforts for evaluating BMP performance.  

4.3.1 Permit Requirements 
Part IV.A.9  

Permittees must select and begin to evaluate at least two different types of permanent structural 
storm water management controls currently mandated by the Permittees at new development or 
redevelopment sites. For each selected control, this evaluation must determine whether the 
control is effectively treating or preventing the discharge of one or more of the pollutants of 
concern into water bodies listed in Table II.C. The results of this evaluation, and any 
recommendations for improved treatment performance, must be submitted to EPA in 
subsequent Annual Reports as the evaluation projects are implemented and completed. 

4.3.2 Evaluation and Assessment 
The Permit requires an evaluation to determine whether the stormwater control is effectively preventing 
or treating the discharge of one or more identified pollutants of concern. In order to evaluate and assess 
the effectiveness of stormwater controls the 2000 Urban Storm BMP Performance Monitoring guidance 
is used to develop monitoring plans. Through the use of this guidance, flow, concentration and load can 
be assessed through the system.  This section will be updated to include specific information identified 
in the monitoring plans, once developed.  

4.4 LID Evaluation and Assessment Monitoring 
The Permittees are required to evaluate the effectiveness of Green Infrastructure/Low Impact 
Development (GI/LID) Pilot projects. LID solutions mimic natural hydrology to reduce pollutant loads. 
These solutions are localized and assist in the efforts of reducing flow conveyed through the MS4.  

4.4.1 Permit Requirements 
Under this Section of the Permit the Permittees are required to establish a GI/LID incentive strategy. 

Part II.B.2.c  
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Permittees must develop a strategy to provide incentives for the increased use of LID techniques in 
private and public sector development projects within each Permittee’s jurisdiction. Permittees must 
comply with applicable State and local public notice requirements when developing this Strategy. 
Pursuant to Part IV.A.2.a, the Strategy must reference methods of evaluating at least three (3) Green 
Infrastructure/LID pilot projects as described below. Permittees must implement the Green 
Infrastructure/LID Incentive Strategy, and complete an effectiveness evaluation of at least three pilot 
projects, prior to the expiration date of this Permit. 

(i) As part of the 3rd Year Annual Report, the Permittees must submit the written Green 
Infrastructure /LID Incentive Strategy; the Strategy must include a description of at least three 
selected pilot projects, and a narrative report on the progress to evaluate the effectiveness of 
each selected LID technique or practice included in the pilot project. Each pilot project must 
include an evaluation of the effectiveness of LID technique(s) or practice(s) used for on-site 
control of water quality and/or quantity. Each Pilot Project must involve at least one or more of 
the following characteristics:   

– The project manages runoff from at least 3,000 square feet of impervious 
surface;    

– The project involves transportation related location(s) (including parking lots);    
– The drainage area of the project is greater than five acres in size; and/or  
– The project involves mitigation of existing storm water discharges to one or more 

of the water bodies listed in Table II.C.  

(ii) Consistent with Part IV.A.10, the Permittees must evaluate the performance of LID 
technique(s) or practice(s) in each pilot project, and include a progress report on overall strategy 
implementation in the 4th Annual Report. Final pilot project evaluations must be submitted in 
the 5th Year Annual Report. The Permittees must monitor, calculate, or model changes in runoff 
quantities for each of the pilot project sites in the following manner:  

– For retrofit projects, changes in runoff quantities shall be calculated as a 
percentage of 100 percent pervious surface before and after implementation of 
the LID technique(s) or practice(s).  

– For new construction projects, changes in runoff quantities shall be calculated for 
development scenarios both with LID technique(s) or practice(s) and without LID 
technique(s) or practice(s). 

The strategy and monitoring plans for GI/LID evaluation have not been completed at this time. Upon the 
completion of these documents this section will be updated accordingly. 

4.4.2 Evaluation and Assessment 
In order to relate the assessment and evaluation of GI/LID solutions pollutant load reductions must be 
characterized. Therefore, evaluation of this solution must measure or estimate both flow and 
concentration into and out of the stormwater control.  Since LID relies heavily on infiltration to treat 
stormwater, outfall monitoring may be difficult.  In these situations the evaluation can assume that flow 
reduction is a surrogate for pollutant load reduction.  If at some point in the program enough data has 
been collected to normalize reduction expectations for these solutions a modeling approach can be used 
to assess the pollutant reduction capacity of GI/LID solutions. 
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4.5 Dry Weather Monitoring 
4.5.1 Permit Requirements 
The Permit requires that the Permittees develop a Dry Weather Screening Program that emphasizes 
frequent, geographically widespread monitoring to detect illicit discharges and illegal connections, and to 
reinvestigate problem outfalls. The program must meet the following minimum criteria identified in Part 
II.B.5.d:  
• Keep an updated storm water outfall and identification plan describing reconnaissance activities 

including prioritization of targeted outfalls, field screening methodologies, and chemical and 
microbiological analysis. The plan must also outline trigger thresholds for follow-up actions; 

• Conduct annual field screening monitoring; 
• Maintain detailed records of screening activities including follow-up activities and resolutions. 

4.5.2 Monitoring Approach 
The dry weather monitoring approach is based on Permit requirements for percentages of total outfalls 
to be screened over specified time periods. Dry weather screening includes, but is not limited to, outfalls 
discharging to impaired waterways.  Monitoring will be conducted annually based on the following 
general schedule identified in Part II.B.5.d: 
• At least twenty percent of Permittee outfalls will be visually inspected annually.  
• One third of the inspections will occur between June 1 and September 30 each year.  
• The total outfalls monitored each year will include 20 percent of outfalls discharging to impaired 

water ways: Boise River from Diversion Dam to the mouth, Ten Mile Creek below Blacks Creek 
Reservoir, or Five Mile Creek, first through third order (IDEQ assessment units are included in Permit 
Table II.C).  

Additionally, previously documented flows attributable to groundwater seepage or irrigation flows will be 
monitored at least annually to ensure that the discharge is not a source of pollution in accordance with 
Permit Part 1.D. If the discharge is found to be in compliance with Permit Part 1.D, further monitoring will 
not be conducted.  

Field Screening data includes meteorological data describing weather conditions during the time field 
screening is conducted, including the length of the antecedent dry period. Site descriptive information 
will be recorded along with visual observations of flow, if present. If flow is present at the outfall, grab 
samples will be collected for laboratory and field analysis, and flow measurements will be recorded.  

4.5.3 Evaluation Approach 
Evaluation efforts for the Dry Weather Screening Program will contribute to management outcomes at 
levels one through five. 

Evaluation of dry weather monitoring data is focused on the detection and elimination of illicit discharges 
and illegal connections. Program effectiveness is assessed by the ability of the program to identify 
sources of illicit discharges or illegal connections and correct the activity. Effectiveness is also tied to 
pollutant load reduction. Where discharges are encountered during screening activities, analytical 
sample results and flow measurements will be used to estimate pollutant loading to the receiving 
waters. Each illicit discharge that is terminated results in a direct pollutant load reduction.  

Dry weather monitoring results will help the Permittees to prioritize areas for dry weather screening and 
to better understand the circumstances associated with illicit discharges in order to better manage 
efforts to identify, correct, and prevent illicit discharges as the program grows. 
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4.6 Fish Tissue Monitoring 
The Permit states the following guidance for establishing a fish tissue sampling program.  

Part IV.A.8 

At the Permittee’s option and to augment the stormwater discharge data collection required in 
Part IV.A.7., one or more Permittees may conduct, or contract with others to conduct, water 
quality monitoring and/or fish tissue sampling within the Lower Boise River Watershed.   

An evaluation of potential fish tissue monitoring was discussed by the Monitoring Workgroup. Through 
the use of the matrix system the group decided not to support fish tissue monitoring at this time. 
Appendix B includes the matrix for evaluating this option. Included in the matrix are specific comments 
made by the different Permittees. In the event the workgroup decides to reopen the discussion or to 
implement a monitoring program, this section will require updates accordingly.
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Appendix A: Level of Service Priority Descriptions 



LOSLOSLOSLOS    Level of ServiceLevel of ServiceLevel of ServiceLevel of Service    PrioritiesPrioritiesPrioritiesPriorities How SW Program Impacts LOSHow SW Program Impacts LOSHow SW Program Impacts LOSHow SW Program Impacts LOS MonitorMonitorMonitorMonitoring Considerationsing Considerationsing Considerationsing Considerations 

1 Regulatory Compliance • Meeting  minimum requirements and integration of components 

• Consider future requirements  
• Evaluate if we meet monitoring requirements 

• Evaluate LIDs/BMPs and health and safety 
• Pollutant loading estimates 

• Prioritize/modify components of SWMP  
• Assess permit compliance 

2 Health and Safety • Promote good drainage to avoid hazards such as flooding including 
intersection flooding, standing water, property damage, exposure to 
hazardous materials 

• Good water quality can equate to support of beneficial uses 

• Quantify both quality and volume of runoff 
• Identify existing SW controls and evaluate performance 
• Prioritize and justify/validate capital improvements 
• Health and Safety of workforce and general public 
• Safe access 

3 Funding/Financial • Cost effective solutions that consider capital, O&M, risk, and benefit costs 
over project life cycle 

• Define long term funding strategy 
 

• Quantify and evaluate capital O&M, risk, and benefit costs net present value 
on a 20 year life cycle basis 

• Prioritize and validate capital improvements  

4 System Performance • Simplicity of Operations and Maintenance 
• System performs as intended 

• Identify risk and critical constraints (flooding, ineffective) 

• Quantify O&M requirements through equivalent workforce staffing 

• Prioritize and justify/validate capital improvements defined by risk 

• Life cycle costs (staffing and time) 
• Short term consistent themes 

5 Sustainability • Promoting LID (required by permit) 
• Identifying long term controls (consider 20 - 30 yr life cycle costs with risk 

and benefit costs), consider aesthetics as well 
• Promote social, economic, and environmental improvement 
• Address sustainability – pick three projects to look at performance 

standards for new development and redevelopment 
• Monitor to improve sustainability 
• Triple bottom line 

• Assess effectiveness of LID 

• Select LIDs considering 20 – 30 year life cycle 

• Prioritize and justify/validate capital improvements 

• Delete ‘Select LIDs considering 20 – 30 year life cycle’ 
• Social, environmental, and economic value 

• Characterize effectiveness of current system  

 

6 Social and Economic Impact • Good water quality can equate to support of beneficial uses 

• Stormwater controls could promote recreational opportunities 

• Stormwater controls could improve home values (recreation, aesthetic value, 
and/or flood control) 

• Recreational opportunities promote economic development in nearby areas 

• Determine retrofit requirements with most significant economic impact 
• Consider water quality standards 

• Assess multi use and multifunctional stormwater controls 

• Evaluate LIDs/BMPs that can enhance or hinder recreational opportunities 

• Prioritize and justify/validate capital improvements 

• Evaluate LIDs/BMPs that can impact economic and social development (e.g. 
wetlands) 
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Appendix B: Matrices 
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Does the plan evaluate if discharges from the MS4 cause or have reasonable potential to cause or contribute to an excursion above the Idaho water quality standards? 1 1 2 1 3 3 3

Is this plan designed to prevent adverse impacts on water quality? 2 2 2 2 3 3 3

Does it Characterize stormwater quality discharges? 1 3 3 1 2 3 3

Can we assess effectiveness of stormwater controls? 1 3 1 1 3 2 3

Can we estimate reductions in pollutant load? 1 2 3 1 2 2 3

Does the method selected allow for comparability of data across the program? 2 1 2 2 2 2 2

Does the plan help to establish an ongoing practice for gathering, tracking, maintaining, and using information to set priorities evaluation the SWMP and permit compliance? 2 1 2 2 3 3 3

Does the Plan evaluate Data Consistency? 2 1 2 2 2 2 2

Can it address: Outfall monitoring, instream monitoring, fish tissue monitoring, storm water control evaluation and LID evaluation, dry weather monitoring? 2 1 3 2 2 2 3

Applicability Score 14 15 20 14 22 22 25

LOS

Regulatory compliance 0 1 1 0 1 1 1

Health and Safety 0 1 0 0 1 0 1

Funding/Financial 1 1 1 1 1 0 0

System Performance 1 1 1 1 1 1 1

Sustainability 1 1 1 1 1 1 1

Social and Economic Impacts 1 0 1 1 1 1 1

LOS Score 4 5 5 4 6 4 5

Total Score 18 20 25 18 28 26 30

Comments:

Guidance documents with a total score of 20 or less are not directly applicable to this evaluation X X X

Guidance with a total score of greater than 20 are applicable and will be used in the process of establishing a monitoring and evaluation plan. X X X X

Monitoring and Evaluation Plan Guidance Document

Application Assessment

1 - Not applicable or little relevance

2 - Mention, but not the focus

3 - Focus or major aspect of guidance

LOS

0 - not applicable

1 - applicable
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Can monitoring results be used to evaluate if discharges from the MS4 cause or have reasonable potential to cause or 

contribute to an excursion above the Idaho water quality standards? 2 2 1 1 3 3 2 1 2 1 1 1

Can monitoring results help to prevent adverse impacts on water quality? 2 1 2 1 1 1 3 1 2 1 1 1

Can monitoring results help characterize stormwater quality discharges? 2 1 1 1 2 2 2 1 1 1 2 2

Can monitoring results help to assess effectiveness of stormwater controls? 1 1 1 1 3 3 1 1 2 1 1 1

Can monitoring results be used to help estimate reductions in pollutant load? 2 2 1 1 3 3 1 1 1 1 2 2

Do the monitoring approaches selected allow for comparability of data across the program? 2 1 1 1 3 3 2 1 1 1 2 1

Do the monitoring plans help to establish an ongoing practice for gathering, tracking, maintaining, and using 

information to set priorities evaluation the SWMP and permit compliance? 1 1 1 1 3 3 2 1 1 1 1 1

Does the Plan evaluate Data Consistency? 1 1 1 1 1 1 1 1 2 1 2 2

Can it address: Outfall monitoring, instream monitoring, fish tissue monitoring, storm water control evaluation and LID 

evaluation, dry weather monitoring? 2 2 1 1 2 2 3 3 2 1 1 1

Applicability Score 15 12 10 9 21 21 17 11 0 0 14 9 13 12

LOS

Regulatory compliance 1 1 1 0 1 1 1 1 1 0 0 1

Health and Safety 1 0 1 1 0 0 1 0 1 1 0 0

Funding/Financial 0 1 1 1 1 1 0 0 1 0 0

System Performance 0 0 0 0 1 1 0 0 0 0 0

Sustainability 1 0 0 0 1 1 1 0 1 0 1 1

Social and Economic Impacts 1 1 1 1 1 1 1 0 1 1 1 1

LOS Score 4 3 4 3 5 5 4 1 0 0 5 2 2 3

Total Score 19 15 14 12 26 26 21 12 0 0 19 11 15 15

Application Assessment

1 - monitoring is not related to the question

2 - monitoring is related but not critical to answering question

3 - monitoring directly addresses question

LOS

1 - LOS can be tied to monitoring

0 - LOS can not be tied to monitoring



Comments:
ITD Comment:  Our decision over all is that Boise River in-stream monitoring and fish tissue sampling, while useful in trending, does not necessarily 

characterize the MS4 and is not required at this time.  

BSU Comment: I think the general gist shows that Instream has more potential applicability and usefulness.

City of Boise Comment Re:  In-stream data usage:  Have significant concern with prejuding and wholesale discounting of continuous instream monitoring 

NTU data coupled with periodic instream TSS collection.  Is there analysis that demonstrates that the instream data is not representative of MS4 

discharges? USGS experience on Mason Creek proves how useful continuous NTU and routine sampling is in identification of sediment loads and 

variability.                                                                                                                                                      Suggest use of NTU data correlated with storm events of 

given magnitude/duration or for the entire annual period over the last 12 years to determine what load reductions have actually occurred.   We have real 

data, lets do some real analyses and stop pretending three samples from 5 sites provides better data than continuous instream data.  

Recommend working with Alex at USGS to use existing data to do analysis similar to Mason Creek.  How do outfall loads relate to E. coli instream wqs?  

Instream E. coli monitoring is the only way to tell if the wqs is met.  

Same for T and TP.  End of pipe tell one nothing concerning the attainment/non-attainment of wqs.  Suggest that the data already exist.  We have 

continuous NTU data since 1999 in the river, they could be correlated with storms to estimate the real sediment loads contributed by stormwater and 

the improvement of design storm MS4 loads over time or on an annual basis.  

City of Boise Comment Re: Fish Tissue sampling:  Watershed based mercury fish tissue monitoring is required in the 2012 Boise wastewater permits for 

the Lander and West Boise wastewater treatment facilities and other NPDES permittees in the watershed.  USGS was contracted to develop the 

monitoring plan and conduct the monitoring.  The City has submitted and EPA and IDEQ have approved the watershed based mercury fish tissue 

monitoring plan prepared by USGS.  The permit requires fish tissue monitoring of six sites ( three on the Boise, two on the Snake, and one in Brownlee 

Reservoir) in years 1, 3 and 5 and sampling of one site (Middleton) in years 2, 4 and 6.  Annual costs are estimated at approximately $18,500 per year in 

2013 dollars.  The watershed contains eleven municipal wastewater, nine MS4, and two industrial permitees. The City of Boise requested Boise Area MS4 

participation in the watershed based mercury fish tissue monitoring effort in the spring of 2013 and the co-permittees chose not to participate at this 

time.
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