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ACRONYMS 
The following acronym list is provided as a comprehensive resource for those reading this plan. 

ACHD    Ada County Highway District 
 
BMP    Best Management Practice 
 
CASQA  California Stormwater Quality Association 
 
CGP    Construction General Permit 
 
CSDC   Construction Site Discharge Control 
 
CSSRC   Construction Site Source Runoff Control 
 
CWA   Clean Water Act 
 
EPA    Environmental Protection Agency 
 
FTE   Full Time Equivalent (position) 
 
IDDE   Illicit Discharge Detection Elimination 
 
IDEQ    Idaho Department of Environmental Quality 
 
LA   Load Allocation 
 
MEP   Maximum Extent Practicable 
 
MS4    Municipal Separate Storm Sewer System 
 
NPDES  National Pollution Discharge Elimination System 
 
PCSM    Post Construction Stormwater Management 
   
PoC    Pollutants of Concern 
  
ROW    Right of Way 
 
SIC    Standard Industrial Classification 
 
SWMP   Storm Water Management Plan 
 
SWPPP   Storm Water Pollution Prevention Plan 
 
TMDL    Total Maximum Daily Load 
 
TSS    Total Suspended Solids 
 
UA    Urbanized Area 
 
WLA    Waste Load Allocation  
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1. Introduction 

1.1 Purpose  

The mission of the Ada County Highway District (ACHD) is to “Provide the best public 
highway system for the safe and efficient movement of people and goods throughout Ada 
County ".  This mission involves planning, designing, constructing, and maintaining local 
transportation facilities (roadways, bridges, bike lanes, sidewalks, and park and ride lots). 
ACHD is responsible for accomplishing this mission in compliance with public policy and 
applicable regulations. 

 
Environmental Protection Agency, Region 10 (EPA) issued a Phase II National Pollutant 
Discharge Elimination System (NPDES) Municipal Separate Storm Sewer System (MS4) 
Permit (Permit) (No.IDS-028185) to ACHD on October 15, 2009.  The Permit authorizes 
ACHD to discharge stormwater from ACHD’s MS4 outfalls to waters of the United States 
in accordance with the conditions and requirements of the Permit.  The permit covers the 
cities of Eagle, Meridian, and urbanized unincorporated Ada County (urbanized Ada 
County).  The Permit expired on October 14, 2014 and has been administratively 
extended per letter received from EPA Region 10 dated October 2, 2014. The permit is 
expected to be reissued in five year cycles.  A copy of the current Permit is included in 
Appendix A. 

 
This document represents ACHD’s Stormwater Management Plan (SWMP) for the Phase 
II permit area of Meridian, Eagle, and urbanized Ada County. The Permit requires ACHD 
“to develop and implement a comprehensive storm water management program designed 
to reduce the discharge of pollutants from the MS4 to the maximum extent practicable 
(MEP), and to protect the water quality of receiving waters.”  This SWMP outlines ACHD’s 
Stormwater Management Program (Program) and its priorities and activities for the years 
2009-2018.  The SWMP will be updated as needed.  This SWMP establishes the 
foundation on which ACHD will continue to build as best management practices are 
identified and implemented. Through the Permit required annual reporting process, 
ACHD will assess and report annually on the activities implemented, their effectiveness, 
recommend enhancements to the program, and implement changes as necessary to 
ensure continued permit compliance.   Annual reports will be submitted annually to EPA 
Region 10 no later than January 15th of each year.   

1.2  Scope 

This SWMP describes the procedures and practices ACHD currently uses or will use 
throughout the planning, design, construction, operation and maintenance of the 
transportation infrastructure to limit the discharge of pollutants from ACHD’s storm 
drainage systems. Newly developed procedures to comply with each of the six minimum 
measures (listed below) stated in the Permit (hereinafter referred to as measures) will be 
submitted to EPA, Region 10 as part of the annual reporting process. 
  
A discussion of each of the measures supported by multiple activities currently taking 
place or to be implemented during the initial five-year permit cycle is included in the 
SWMP. The measures addressed include: 
 • Education and outreach on stormwater impacts 
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 • Public involvement/participation 
 • Illicit discharge elimination  
 • Post construction stormwater management for new development and   
   redevelopment projects 
 • Construction stormwater runoff control 
 • Pollution prevention/good housekeeping for ACHD operations 
 
Each SWMP activity is defined by the overall objective, specific actions, timeframe for 
implementation and the expected measurable goals. Some activities are tailored to meet 
the requirements of a single element while others play a role in multiple elements. Implicit 
in the discussion of each element of this SWMP is an administrative activity to assess the 
plan and submit annual progress reports to EPA on the status of SWMP implementation 
(Permit requirement IV.C.2).  
 
In addition to addressing the six minimum measures, there are two additional elements to 
this Plan: Pollutants of Concern (PoC) Guide and Phase II Stormwater Monitoring Plan.  
The PoC Guide is a standalone document specifically developed to explain and direct 
activities related to minimizing PoC, phosphorous, sediment and bacteria, discharged 
from the MS4 (Section 4).  The Phase II Stormwater Monitoring Plan is a standalone 
document that describes ACHD’s Phase II stormwater monitoring activities (Section 5). 

1.3 Ada County Highway District Jurisdiction and Organization 

Established in 1972 as an independent government entity, the Ada County Highway 
District (ACHD) is responsible for all short-range planning, construction, maintenance, 
operations, rehabilitation and improvements to Ada County's urban streets, rural 
roadways (excluding state highways) and bridges. Geographically, the ACHD’s 
jurisdiction includes Boise, Eagle, Garden City, Kuna, Meridian, Star and the 
unincorporated areas of Ada County; it is the only consolidated countywide highway 
district in the State of Idaho.  

 
 ACHD maintains and operates approximately 2,924 center lane miles of roads and 

streets in Ada County, with an estimated value of three billion dollars. This infrastructure 
includes facilities that range from multi-lane, arterial streets with a computerized signal 
system, to narrow, farm-to-market roadways.  To protect public safety and prevent 
property damage, ACHD designs and operates its stormwater drainage systems to 
prevent standing water on traveled areas.  Roadways in urban settings typically have 
curbs and gutters that direct storm water runoff to enclosed drainage systems, whereas 
stormwater from rural roadways typically flow to roadside ditches and swales. 
 
Five Commissioners govern the ACHD. Together, they are responsible for guiding the 
planning, development and implementation of transportation facilities throughout the 
county.  Elections are held every two years on a rotating basis, and each Commissioner 
represents a separate sub-district.  A Commission appointed Director, who serves as 
chief administrator, manages the ACHD on a day-to-day basis. The Director is 
responsible for managing three divisions:  Maintenance, Planning and Projects, and 
Engineering. 

1.4 Description of Phase II Permit Area 

The Phase II Permit area covers an area of approximately 62 square miles and consists 
primarily of suburban landscapes.  The largest city in the state, Boise, is to the east and 
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adjacent to the Phase II Permit area.  The area has experienced rapid population growth 
along with residential and commercial construction over the last ten years.   

1.4.1 Physical Setting and Climate 

Ada County is part of the Treasure Valley and is located in the Snake River Plain 
of southwest Idaho.  The Treasure Valley is bound by the Boise Mountains to the 
north and the Owyhee Mountains to the south.  The Boise River runs 
approximately east to west in the northern half of the county while the Snake River 
bounds the county’s southern border. The physical setting of the county is a semi-
arid high mountain desert, characterized by cold wet winters and hot dry 
summers.  Annually the area receives an average of 12 inches of precipitation 
with the majority received between the months of November through May.   

1.4.2 Population 

Approximately one-third of Ada County’s population (421,920) (COMPASS, 2014) 
reside in the Phase II Permit area of Meridian, Eagle and unincorporated 
urbanized Ada County.  Since 2000 the cities of Meridian and Eagle have 
experienced rapid growth at the rates of 244% and 211% respectively 
(COMPASS, 2014).  

1.4.3 Existing Land Use/Zoning and Growth 

Meridian, Eagle and Ada County are suburbs to the larger populated Boise, 
located to the east. Meridian’s area is zoned 69% residential development, 31% 
mixed use, commercial, industrial, and office.  Meridian also has civic (public 
spaces, schools, parks, etc.) zoning (Meridian, 2014).  Currently, Meridian has 
over 17,000 acres within its boundaries and anticipates build out to be 
approximately 39,000 acres (Meridian, 2014.   Eagle’s land use composition is 
predominately residential (62%) followed by commercial, mixed use, business, 
and industrial (8%), with 30% parks/open space (Eagle, 2011).  Urbanized 
unincorporated Ada County’s land use is composed primarily of residential 
development.   

1.4.4 Economic Base 

The economic base of the Phase II Permit area is composed primarily of service 
and retail based businesses, and technology. Meridian is home to employers such 
as Blue Cross of Idaho, Crucial Technology, Western Electronics, Food Services 
of America, United Heritage, and T-Mobile (Meridian, 2014).  

1.4.5 Description of Phase II MS4  

As stated previously, the Phase II MS4 is located in the cities of Meridian, Eagle, 
and unincorporated urbanized Ada County.  The current inventory of stormwater 
facilities in the Phase II Permit area are detailed in Table 1. 
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Table 1  Phase II Area Stormwater Facility Inventory 

Structure Type Inventory (December 2017) 

Storm Drain Pipe (miles) 153 

Catch Basins  7179 

Sand and Grease Traps 2,870 

Seepage Beds 1,658 

ACHD-owned Basins 38 

ACHD-owned Outfalls
1
 247 

1
2017 Outfall inventory  

 
ACHD owns and operates 38 stormwater ponds in the Phase II Permit area.  
There are 269 basins that are privately-owned where ACHD is responsible for 
heavy maintenance activities, e.g. dredging, while the homeowner’s association or 
other private party(s) is responsible for the regular, light maintenance activities, 
e.g. landscape maintenance.     

1.4.6 Jurisdiction of Drainage Systems 

The stormwater drainage system within the Phase II Permit area is comprised of 
the ACHD owned and operated MS4 and privately owned on-site drainage 
facilities.  To add complexity, numerous irrigation/drainage conveyance systems 
are connected to the MS4 and conversely, the MS4 is connected to the 
irrigation/drainage systems.  The irrigation and drainage districts are privately 
owned and operated and are not subject to NPDES MS4 permitting regulations.   
 
Water does not follow natural drainage paths in much of the lower Boise valley. 
Historically, most natural waterways in the valley were deepened, lengthened, 
straightened, and diverted to serve primarily as irrigation conveyances to water 
agricultural crops and provide flood control.  Drains, laterals, and canals were also 
constructed for agricultural purposes. Today, these conveyance systems are used 
and managed in much the same way as in the past with the exception that much 
of the water is now used to irrigate urban landscapes instead of agricultural fields 
and cropland.  

1.5  Regulations and Regulatory History  

Numerous activities performed and facilities operated by ACHD are regulated by local, 
state, and/or federal authorities in some form or fashion.  Major stormwater regulatory 
and ACHD stormwater management milestones are depicted in Figure 1.  Regulatory 
information associated with stormwater management is discussed in this section. 
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Figure 1 Regulatory and Program Milestones 

 
Major Stormwater Regulatory and ACHD Stormwater Program Milestones 

 
  Regulatory Milestones 
 

 
Year 

 
ACHD Program Milestones 

Congress enacts the Clean Water Act 
 

1972  

Congress amends the Clean Water Act to require EPA to 
promulgate stormwater regulations in two phases 
 

1987 

 

 

EPA promulgates Phase I Stormwater regulations 1990  

 
1992 

ACHD submits Phase I Part I Permit Application with Ada County 
Drainage District 3, Settlers Irrigation District, and ITD District 3 

 

 

1994 

ACHD submits Phase I Part II Permit Application with co-applicants 
City of Boise, ITD District 3, Boise State University, and Ada County 
Drainage District 3 

 

 
1997 

ACHD hires first two FTEs to implement anticipated stormwater 
quality requirements 

 

EPA Promulgates Phase II Stormwater regulations 1999 ACHD begins Stormwater Monitoring Program 
 

 

2000 

EPA issues Phase I Permit on November 29, 2000 to ACHD and its 
five copermittees: City of Boise, Ada County Drainage District 3, 
Garden City, BSU, and ITD District 3 

 

 2003 ACHD submits Phase II Permit application to EPA  
 

 2004 ACHD and copermittees submit Phase I Permit reapplication to EPA 
 

 2009 EPA issues ACHD Phase II Permit on October 15, 2009 
 

New CGP issued 
 

2012  

New MSGP proposed  
 

2013 

Second Cycle Phase I permit is issued by EPA to ACHD and 
Boise/Garden City area permittees (City of Boise, Garden City,  ITD 
District 3, BSU, and Ada County Drainage District 3) 

EPA discontinues new national stormwater rulemaking  2014 ACHD’s Phase II permit is administratively extended by EPA  

New MSGP Issued 2015  

MS4 General Permit Remand Rule finalized 2016  

New CGP issued 2017  

     

1.5.1 Clean Water Act 

The federal Clean Water Act (CWA) enacted in 1972 requires states and tribes to 
restore and maintain the chemical, physical, and biological integrity of the nation's 
waters and to adopt water quality standards necessary to protect fish, shellfish, 
and wildlife while providing for recreation in and on the waters whenever possible 
(33 USC § 1251.10). 

The CWA consists of the following primary programs:  
1) Water quality standards – designated uses, antidegradation, and water quality 

criteria  

http://www4.law.cornell.edu/cgi-bin/htm_hl?DB=uscode33&STEMMER=en&WORDS=1251+COLOUR=Red&STYLE=s&URL=/uscode/33/1251.html#muscat_highlighter_first_match
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2) Waterbody monitoring and assessment and reports on condition of the nation’s 
waters (Section 305b)  

3) Total maximum daily loads (TMDLs) (Section 303d)  
4) NPDES permit program for point sources (Section 402) 
5) Wetland delineation, filling (Section 404) 
6) Nonpoint source program (Section 319) 
7) State water quality certification (Section 401) 
8) Spill prevention control and counter measures (Section 311) 
 
ACHD stormwater management activities are regulated under the NPDES permit 
program.  TMDLs and wetland permitting also play a role in how ACHD manages 

stormwater runoff.   TMDLs and NPDES permitting are discussed in more detail in 

this SWMP.  

1.5.2 TMDLs 

Section 303(d) of the Clean Water Act establishes requirements for states and 
tribes to identify and prioritize water bodies that do not meet water quality 
standards. The Idaho Department of Environmental Quality (IDEQ) is required to 
conduct a comprehensive analysis of Idaho's water bodies every two years to 
determine if they meet water quality standards. This analysis is published and 
submitted to the EPA in a document called an "Integrated Report." IDEQ must 
develop a water quality plan, called a total maximum daily load (TMDL), for those 
water bodies not meeting water quality standards.  

A TMDL is a pollutant budget. A TMDL is a calculation of the maximum amount of 
a pollutant that a water body can receive from human-caused sources and still 
meet water quality standards. This budget is expressed in terms of loads: the 
amounts of pollutants added to a water body during a given time or per a volume 
of water. For example, a load allocation to a water body might be 5 kilograms of 
phosphorus per day from a given source. 

A TMDL budget takes into account loads from point, nonpoint, and natural 
background sources. The load assigned to point sources is called a wasteload 
allocation (WLA); the load assigned to nonpoint sources is called a load allocation 
(LA). The budget is balanced at the point where water quality standards are just 
being met and is allocated among all the various sources. Like keeping money in 
the bank for a rainy day, some of the budget is set aside as a margin of safety. 
And, like cash flow in a business, the pollution budget must take into account the 
seasonal or cyclic nature of pollutant loads and the receiving water's capacity, so 
a temporary exceedance does not occur.  

In addition to being a pollutant load, "TMDL" also refers to the written, quantitative 
assessment of water quality problems and contributing pollutant sources. IDEQ 
has the authority and the responsibility to ensure that TMDLs are completed and 
submitted for EPA approval. The EPA has the responsibility to approve or 
disapprove all TMDLs. If the EPA formally disapproves a state TMDL, it is 
obligated under the Clean Water Act to issue a new TMDL within 30 days. 
 

http://www.epa.gov/owow/watershed/laws.html
http://www.deq.state.id.us/water/data_reports/surface_water/monitoring/integrated_report.cfm
http://www.deq.state.id.us/water/data_reports/surface_water/tmdls/overview.cfm#Pollutants
http://www.deq.state.id.us/water/data_reports/surface_water/monitoring/standards.cfm#natural
http://www.deq.state.id.us/water/data_reports/surface_water/monitoring/standards.cfm#natural
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There is currently a Boise River TMDL for sediment and bacteria.  A phosphorous 

TMDL was completed in August 2015 and has been submitted to EPA Region 10 for 

approval.  Sediment and bacteria TMDLs were approved by EPA Region 10 in 

September 2015 for tributaries of the Boise River including Fivemile Creek, Tenmile 

Creek, Ninemile Creek, and Indian Creek.   

 

1.5.3 NPDES Municipal Stormwater Permits 

Section 402 of the CWA addresses direct discharges into navigable waters. Direct 
discharges or "point source" discharges are from sources such as pipes and 
sewers. NPDES permits, issued by either EPA or an authorized state/tribe contain 
industry-specific, technology-based and/or water-quality-based limits, and 
establish pollutant monitoring and reporting requirements. EPA has authorized 40 
states to administer the NPDES program; Idaho is not an EPA authorized state. In 
Idaho, EPA Region 10 administers the NPDES permitting program.  A 
facility/entity that intends to discharge into the nation's waters must obtain a 
permit before initiating a discharge. A permit applicant must provide quantitative 
analytical data identifying the types of pollutants present in the facility's effluent. 
The permit will then set forth the conditions under which a facility may make a 
discharge.  
 
In 1987 the CWA was amended to require EPA to establish a program to address 
stormwater discharges. In 1990, EPA promulgated rules establishing Phase I of 
the National Pollutant Discharge Elimination System (NPDES) stormwater 
program. Polluted stormwater runoff is often transported to municipal separate 
storm sewer systems (MS4s) and ultimately discharged into local rivers and 
streams without treatment. A MS4 is a conveyance or system of conveyances that 
is: owned by a state, city, town, village, or other public entity that discharges to 
waters of the United States.; designed or used to collect or convey stormwater 
(including storm drains, pipes, ditches, etc.); not a combined sewer; and not part 
of a publicly owned treatment works (sewage treatment plant). 

The Phase I Program for MS4s requires operators of “medium” and “large” MS4s, 
that is, those that generally serve populations of 100,000 or greater, to implement 
a stormwater management program as a means to control polluted discharges 
from these MS4s. In 1999, the Stormwater Phase II Rule was promulgated.  
Phase II extends coverage of the NPDES stormwater program to certain “small” 
MS4s but takes a slightly different approach than the Phase I program in how the 
stormwater management program is developed and implemented. 

1.5.4 Phase II NPDES Permit Program 

EPA’s Stormwater Phase II Rule establishes an MS4 stormwater management 
program for small MS4s and is intended to improve the waterways of the United 
States by reducing the quantity of pollutants that stormwater picks up and carries 
into storm sewer systems during storm events.  
 
The Phase II Permit Program automatically covers on a nationwide basis all small 
MS4s located in “urbanized areas” (UAs) as defined by the Bureau of the Census 
(unless waived by the NPDES permitting authority or already a part of the Phase I 
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Permit Program), and on a case-by-case basis those small MS4s located outside 
of UAs that the NPDES permitting authority designates.  
 
In general, operators of regulated small MS4s are required to design a stormwater 
management program to: reduce the discharge of pollutants to the “maximum 
extent practicable” (MEP); protect water quality; and satisfy the appropriate water 
quality requirements of the Clean Water Act.   
 
The Phase II Permit Program defines a small MS4 stormwater management 
program as a program comprising six elements that, when implemented in 
concert, are expected to result in significant reductions of pollutants discharged 
into receiving waterbodies. The six MS4 program minimum control measures are: 

 • Public Education and Outreach; 
 • Public Participation/Involvement; 
 • Illicit Discharge Detection and Elimination (Illicit Discharge); 
 • Post Construction Runoff Control (New Development); 
 • Construction Site Runoff Control (Construction); and 
 • Pollution Prevention/Good Housekeeping (Good Housekeeping).  

2. Program Management  

2.1   Stormwater Management Responsibilities  

This SWMP describes specific actions ACHD will take to ensure compliance with Phase II 
stormwater NPDES permit requirements. The overall goal of the stormwater management 
program at ACHD is to ensure that pollutants in discharges from municipal separate 
storm sewer systems owned or operated by the ACHD are reduced to the MEP.  
Responsibility for meeting this overall goal rests with various departments within the 
ACHD organization.   

 
 Within the ACHD organization, the Stormwater Section provides primary administrative 

oversight of ACHD’s NPDES Phase II Permit.  The Stormwater Section is also 
responsible for implementing portions of this SWMP.  Divisions such as Maintenance 
Operations also play a significant role in ACHD’s stormwater management activities.  
ACHD also works with other agencies to implement permit requirements. Stormwater 
Phase II Permit responsibilities within ACHD are detailed in Table 2. 
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Table 2  ACHD Stormwater Management Program Responsibilities 

ACHD Division/ 
Department/Section 

Summary of Activities 
Minimum Control 

Measure
1
 

 Stormwater 
 

Administration of ACHD’s NPDES Phase I and Phase II 
stormwater permits; review and inspection of 
construction controls for ACHD projects and private 
work in ACHD right-of-way; educational activities; 
stormwater, sediment/decant, and floatables 
monitoring; outfall delineation and inspection; illicit 
discharge inspection and response, stormwater bmp 
design standards  

Construction, Education and 
Outreach, Public Participation, 
New Development, Illicit 
Discharge, Good Housekeeping 

Development Services 
Management  
 Development Review 
 

Development project review, 
inspection of public roadways and storm drain 
system in private development e.g. subdivisions and 
developer sponsored roadway projects, 

New Development 

 Issuance of Work in ROW permits, collection of fees; 
private construction in ROW inspections; distribution 
pollution prevention educational brochures 

Construction, Education and 
Outreach, Illicit Discharge  

Engineering 
Management 
 Construction 

Inspection of ACHD projects for construction and new 
development controls 

Construction, New 
Development 

 Design 
 

Incorporation of construction and new development 
controls into roadway project plans 

Construction, New 
Development 

Traffic Management 
 Traffic Operations 

Implementation of pollution prevention activities in 
traffic operations e.g. roadway stripping, signal 
construction/installation 

Good Housekeeping 

Maintenance 
Operations 
 Administration 
 

Administration and implementation of 
pollution prevention and good housekeeping at 
ACHD facilities and operation yards 

Good Housekeeping  

 Cloverdale  
 

Maintenance of MS4 system including 
detention and retention ponds (ACHD and HOA-
owned); illicit discharge response 

Good Housekeeping, Illicit 
Discharge 

 Adams  
 

Maintenance of MS4 system; street sweeping; illicit 
discharge response 

Good Housekeeping, Illicit 
Discharge 

Planning and Project 
Management 
 Capital Projects 

Incorporation of construction and new development 
controls into ACHD roadway project plans 

Construction, New 
Development  

1
 See Section 1.5.4 of this Plan for list of minimum measures 

2.2 Legal Authority  

ACHD is the governing agency responsible for construction and maintenance of all local 
roads, including the storm drain system, in Ada County, Idaho.  ACHD's legal authority is 
based upon the laws of the State of Idaho. Specific authority is found in Title 40, Idaho 
Code, Chapters 13 and 14 (Appendix B).  Because of the limited purpose of ACHD, as 
defined by the State Code, such legal authorities and provisions are interpreted as 
intended for facilities and operation and maintenance within the jurisdictional right-of-way 
of ACHD.  ACHD does not provide police or enforcement power and must rely on the 
powers of municipal government.    
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Specific legal authority granted to ACHD through state code includes the following: 
  
 Powers – Ordinance Authority, Idaho Code 40-1406 
 ACHD Commissioners are empowered to pass ordinances, rules, and regulations 

as necessary for carrying into effect or discharging all powers and duties 
conferred to a countywide highway district by state code. 

 
 Drainage Authority, Idaho Code 40-1451(1)(d) 
 ACHD has authority over drainage where it is necessary for motorist safety or 

necessary for right-of-way maintenance.  This code provision limits the extent and 
nature of authority in which ACHD is empowered.   

 
 Subdivision Plat Review, Acceptance and Approval, Idaho Code 40-1415(6) 

Subdivision plats are required to be submitted to ACHD for acceptance and 
approval for highway design, drainage provisions, and traffic conditions. 
 
Common Law Authority 

 ACHD has certain common law authority to control discharges of stormwater into 
any storm drains which are located within the public right-of-way by means of 
ACHD’s control and owner’s interest in the public right-of-way. 

 
 Authority as a Municipal Corporation 
 ACHD may have certain inherent authority as a municipal corporation by virtue of 

its ordinance authority to regulate discharges of stormwater into ACHD’s 
stormwater system.   

 
At the present time, ACHD does not have ordinances regulating stormwater drainage.  
ACHD implements the following ACHD policy sections and provisions to address 
stormwater system design and construction site illicit discharges and erosion and 
sediment control (respectively): Section 8000 – Drainage, Section 6000 – Construction, 
and Section 8300 – Construction Site Discharge Control Program.   
 
The municipal governments of Meridian, Eagle and Ada County do not have specific 
stormwater ordinances related to illicit discharge and construction site discharge control.  
However, these entities do have general nuisance related ordinances that could be used 
to assist ACHD in addressing stormwater related issues.  ACHD currently works with the 
Ada County Sherriff’s department on issues such as mud tracking and the city of Meridian 
on issues related to mud tracking and illicit discharge.  

2.3 Staff and Fiscal Resources 

Stormwater Phase II Permit implementation is performed by numerous ACHD staff in 

various departments.  The Stormwater Quality Section is the point of contact and permit 

administrator for all MS4 NPDES permit activities (Phase I and Phase II).  The 

Stormwater Quality Section consists of seven full-time equivalent positions (FTEs) and 

one part-time student intern.  Stormwater Section FTE positions include: Stormwater 

Quality Supervisor (1), Stormwater Quality Coordinator (1), and Stormwater Quality 

Specialist (5).  The Maintenance Department performs countywide MS4 maintenance 
activities.  Stormwater related FTEs in the Maintenance Department include 12 FTEs 

dedicated to stormwater system cleaning and 21 FTEs dedicated to street sweeping activities. 



11 
ACHD Phase II Stormwater Management Plan  
December 2017 
 

Additional Maintenance and Operations staff perform stormwater system repairs along with 

other roadway repair activities.  

The primary funding mechanisms for obtaining operating funds for ACHD is property tax 
revenues and highway user revenues from the state of Idaho.  These two mechanisms 
represent the largest components of the income sources.  Other sources include special 
fees, revenue bonds, and impact fees. The Stormwater Section’s operating budget is 
funded through ACHD’s general fund.  There is no dedicated fund (e.g. stormwater utility) 
for stormwater management activities.  
 

ACHD’s fiscal year runs October 1 through September 30.  The Stormwater Quality 

Section budget includes funding and staffing Phase I and Phase II permit implementation.   

Table 3 includes the staffing, operational, and total budgets for 2010-2018. 
 

Table 3  Annual Stormwater Quality Budgets 2010-2018 

Budget Year Staff Operation Total Budget 

2010 $493,200 $300,400 $793,600 

2011 $529,900 $303,165 $833,065 

2012 $566,300 $273,500 $839,800 

2013
1
 $570,460 $259,462 $887,036 

2014
1
 $522,273 $250,824 $814,680 

2015
1
 $563,752 $380,111 $943,863 

2016 $599,600 $429,500 $1,029,100 

2017 $669,900 $362,500 $995,700 

2018 $733,200 $388,600 $1,121,800 
1Actual expenditures. 

2.4 Interaction and Coordination with Other Entities 

The work performed by ACHD requires coordination among multiple local, state, and 
federal government entities, service organizations, private irrigation and drainage 
districts, and individuals. The Phase II Permit includes requirements and potential 
situations where there is need for external coordination and cooperation.  The interest of 
most organizations in assisting ACHD activities varies depending on jurisdictional 
oversight and control and how directly the activities may affect them.  Specific entities 
and SWMP minimum measures in which interaction and coordination occur are detailed 
in Table 4.  
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Table 4  Interaction and Coordination Activities 

Agency Summary of Activities 
Minimum Control 

Measure
1
 

City of Meridian  Enforcement assistance in illicit discharge, erosion 
and sediment control 

Illicit Discharge, Construction 

Ada County Sheriff’s 
Department 

Enforcement assistance in illicit discharge, erosion 
and sediment control 

Illicit Discharge, Construction 

Idaho Department of 
Environmental Quality 

Enforcement assistance in illicit discharge response 
related to hazardous materials, dust control (air 
quality) 

Illicit Discharge, Construction 

Idaho Department of Water 
Resources  

Provide GIS coverage data and resources, 
information regarding irrigation/drainage districts 
and facilities, shallow/deep injection well program 

Illicit Discharge, New 
Development 

Idaho Department of 
Agriculture 

Enforcement assistance in illicit discharge response 
related to confined feeding operations waste in the 
right of way  

Illicit Discharge 

Environmental Protection 
Agency, Idaho Operations 
Office and Region 10 

Enforcement assistance in illicit discharge, erosion 
and sediment control; compliance assistance 

Illicit Discharge, Construction 

Irrigation and Drainage 
Districts  
 

Assist in locating drainage facilities, review roadway 
drainage plans  

Illicit Discharge, New 
Development 

ITD District 3 Assist in locating stormwater facilities and illicit 
discharge activities; erosion and sediment control 
on federally funded roadway projects 

Illicit Discharge, Construction 

Public Report illicit discharges, participate in education and 
activities 

Education and Outreach, 
Public Participation, Illicit 
Discharge 

Service Organizations Assist in storm drain marking, participate in 
education and activities 

Education and Outreach, 
Public Participation 

1
 See Section 1.5.4 of this Plan for list of minimum measures 

3. Program Assessment and Evaluation 

3.1 Effectiveness Assessment 

A Permit required element of the SWMP is to assess the effectiveness of the activities 
implemented to control pollutants to the maximum extent practicable.  Effectiveness 
assessment is a process that is used to evaluate whether stormwater management 
activities are resulting in desired outcomes. This SWMP adopts an effectiveness 
assessment approach based on the Municipal Stormwater Program Effectiveness 
Assessment Guidance (CASQA, 2007).   In this approach, a range of assessment 
methods are used to meet specific desired outcomes and goals.  The applicability of 
assessment methods to specific outcome levels are depicted in Table 3-1.   

3.1.1 Outcome Levels 

This SWMP uses six Outcome Levels (CASQA, 2007) to refer to the results of 
control measures and activities discussed in sections 4 and 5 of this SWMP. 
Outcome Levels help to categorize and describe the desired results or goals of 
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programs and activities.  For the purposes of this SWMP, Outcome Levels 1-4 are 
the primary focus.  As the Phase II SWMP matures, Outcome Levels 5 and 6 will 
become more relevant.  Each Outcome Level is described below: 
 
Level 1 – Documenting Activities 
Level one outcomes provide direct feedback on whether the activities or control 
measures are being developed and implemented as planned and on schedule. 
 
Level 2 – Raising Awareness 
Level two outcomes provide feedback on how effective the various control 
measures have been in raising awareness and changing attitudes of the target 
audiences. 
 
Level 3 – Changing Behavior 
Level three outcomes provide feedback on how effective the activities and control 
measures have been in motivating target audiences to change their behaviors and 
implement appropriate BMPs. 
 
Level 4 – Reducing Loads from Sources 
Level four outcomes provide feedback regarding reductions in the amounts of 
pollutants associated with the specific sources resulting from the implementation 
or enhancement of a BMP. 
 
Level 5 – Improving Runoff Quality 
Level five outcomes may be measured as reductions in one or more specific 
pollutants, and may reflect effectiveness at a variety of scales ranging from site-
specific to programmatic.   
 
Level 6 – Protecting Receiving Water Quality 
Level six outcomes focus on compliance with water quality standards, protection 
of biological integrity, and beneficial use attainment.   

3.1.2 Assessment Methods  

Assessment methods are activities, actions or processes used to obtain and 
evaluate assessment data or information (CASQA, 2007).  The assessment 
methods used in this SWMP vary depending on control measure or activity.  Each 
of the assessment methods to be used by ACHD in determining program 
effectiveness is discussed below:   
 
Confirmation – consists of documenting whether an activity has been done.    
 
Tabulation – is the tracking and accounting of activities performed.  This method 
relies on good record keeping and can be used to document trends over time. An 
example of tabulation is the number of catch basin cleaned in a year.  
 
Surveys – can be done via different methods and are designed to determine the 
knowledge, awareness, and behaviors of a specific population (school children, 
residents, etc.).  For public education and involvement activities, surveys will be 
used to assess change in the public’s awareness and attitudes regarding 
stormwater management. 
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Inspections or site visits - include any method used to directly observe or assess 
practices used by a target audience.  They may be regulatory or part of an 
information gathering educational outreach effort.  ACHD will document 
inspections of activities that can be visually assessed.  
 
Quantification – consists of quantity tracking and pollutant load estimation.  
General loading estimates for specific activities will be combined with tabulation 
data to estimate load reductions. For example, load estimates for sediment and 
phosphorus may be calculated based on truck loads of sediment removed from 
detention/retention pond.   
 
Monitoring - collection of monitoring data to demonstrate effectiveness of activities 
is difficult due to the variability of stormwater runoff and the resource intensity 
needed to perform the monitoring. For this reason, the other effectiveness 
assessment methods discussed previously will be the primary focus of ACHD’s 
assessment efforts. ACHD is performing stormwater discharge characterization 
monitoring at two sites in the Phase II permit area. See Section 6 for additional 
information. 

 

Table 3-1.  Applicable Assessment Methods for Different Outcome Levels (CASQA, 2007) 

Assessment 
Methods 

Outcome Levels 
Level 1 

Document 
Activities 

Level 2 
Raise 

Awareness 

Level 3 
Change 
Behavior 

Level 4 
Reduce 

Loads from 
Sources 

Level 5 
Improve 
Runoff 
Quality 

Level 6 
Protect 

Receiving 
Water 
Quality 

Confirmation X      
Tabulation X X X    
Surveys  X X    
Inspections X X X X   
Quantification    X X X 
Monitoring    X X X 

4. Minimum Control Measures and Activities  

4.1.  Overview 

 This section describes minimum measures and associated activities and actions ACHD 
will implement to fulfill ACHD’s Permit requirements listed Section II.B.  The six minimum 
measures are:   

 Public Education and Outreach;  

 Public Involvement/Participation;  

 Illicit Discharge Detection and Elimination;  

 Construction Sites Storm Water Runoff Control;  

 Post Construction Storm Water Management for New Development and 
 Redevelopment Projects; and  

 Pollution Prevention/Good Housekeeping for ACHD Operations.  
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 The minimum measures listed in this SWMP consist of two or more permit requirements. 
For each permit-required minimum measure one or more activities to be implemented by 
ACHD are described. Each minimum measure and the associated activities and actions 
are described in Sections 4.2-4.8 of this Plan.  The following information is included for 
each activity: 

• Activity name 
• Parties affected or targeted by the activity 
• Objective of the activity 
• Assessment methods 
• Measurable goals  
• Outcome level 
• Implementation schedule or timeframe 
• Responsible party for implementing or follow up actions 

4.2.  Public Education and Outreach  

This section describes activities and actions ACHD conducts or will implement to fulfill 
Permit requirements for a public education and outreach program. 

 
The public education and outreach permit requirements are:  

 
a) Within two years of the effective date of this permit, the permittee must implement an 

ongoing public education program to educate their audiences about the impacts of storm 
water discharges on local waterbodies and the steps that employees and businesses can take 
to reduce pollutants in storm water runoff. 

  
b)  Beginning two years from the effective date of this permit and at least once per year 

thereafter, the permittee must distribute appropriate and relevant storm water information 
to employees, citizens and businesses. 

 
ACHD intends to meet the public education and outreach permit requirements by 
developing an education and outreach program that integrates the minimum measure 
actions listed in Part II.B and Part II.C of the Permit. The following activities and 
associated actions are currently being implemented or will be implemented in the future.    

4.2.1  Public Education and Outreach Program Development 

ACTIVITY NAME: Public Education and Outreach Program 
Development  

PARTIES AFFECTED OR TARGETED:  ACHD employees 
 General Public, Businesses 

OBJECTIVES:  Reduce pollutants discharging to the MS4 

ASSESSMENT  METHODS:  Confirm 
 Tabulate 

MEASURABLE GOALS:  Develop education materials for distribution to 
public and ACHD employees 

OUTCOME LEVELS:  Level 1 – Document Activities  
 Level 2 – Raise Awareness 
 Level 3 – Change Behavior 

IMPLEMENTATION SCHEDULE OR  
TIMEFRAME: 

 Permit Year 2 – Develop general public 
materials  

 Permit Year 3 – Develop Illicit Discharge and 
Detection   Program materials 
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 Permit Year 3 – Develop Construction Site 
Stormwater Runoff Control 
Program materials 

IMPLEMENTATION OR FOLLOW UP 

RESPONSIBILITY: 
 ACHD Stormwater Section 
 ACHD Zone Inspectors 
 ACHD Maintenance Department 

 
Education and Outreach Program actions to implement include: 

 Identify specific issues of concern and develop educational materials/methods 
 e.g. pamphlets, advertising, group events, etc. for each target 
 audience/minimum measure identified in Part II.B and Part II.C. of  the Permit 

 Develop educational materials for target audiences: ACHD employees, 
 businesses, and citizens 

 Develop educational materials to address illicit discharge and elimination and 
 construction site stormwater runoff  

 
Education and Outreach Program assessment methods:  

 Confirm educational materials developed 

 Tabulate number/type of educational materials developed 

4.2.2  Public Education and Outreach Program Implementation 

ACTIVITY NAME: Public Education and Outreach Program 
Implementation 

PARTIES AFFECTED OR TARGETED:  ACHD employees 
 General Public, Businesses 

OBJECTIVES:  Reduce pollutants discharging to the MS4 

ASSESSMENT  METHODS:  Confirm 
 Tabulate 

MEASURABLE GOALS:  Distribute education materials  
 Perform at least 10 outreach visits annually 

OUTCOME LEVELS:  Level 1 – Document Activities  
 Level 2 – Raise Awareness 
 Level 3 – Change Behavior 

IMPLEMENTATION SCHEDULE OR  
TIMEFRAME: 

 Permit Year 2  - Distribute general public 
materials 

 Permit Year 3 – Distribute Illicit Discharge and 
Detection   Program materials 

 Permit Year 3 – Distribute Construction Site 
Stormwater Runoff Control 
Program materials 

 

IMPLEMENTATION OR FOLLOW UP 

RESPONSIBILITY: 
 ACHD Stormwater Section 
 ACHD Zone Inspectors 
 ACHD Maintenance Department 

 
Education and Outreach Implementation actions to implement include: 

 Work with other entities to distribute education and outreach program materials to 
target audiences 

 Perform outreach visits with targeted audiences identified in Section 4.2.1 
 

Education and Outreach Implementation assessment methods: 

 Tabulate number of educational materials distributed 
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 Confirm and tabulate outreach visits and associated activities 

4.3 Public Involvement/Participation 

This section describes activities ACHD conducts or will implement to fulfill Permit 
requirements for a public involvement and participation program. 

 
The public involvement/participation permit requirements are:  

 
a) The permittee must comply with applicable State and local public notice requirements when 

implementing a public involvement/participation program. 
 
b) The permittee must make all relevant SWMP documents and all Annual Reports available to 

the public. Within three years of the effective date of this permit, all SWMP documentation 
and Annual Reports must be posted online through its regularly maintained website (or a 
website sponsored by the permittee). 

 
c) Within one year of the effective date of this permit, the permittee will develop and 

implement a storm drain stenciling program in the permittee's jurisdiction which is not 
already covered by NPDES Permit # IDS027561. No later than the permit expiration date, at 
least 50% of storm drains within the permittee's jurisdiction will be stenciled. 

 
d) At least once annually, the permittee must convene a public meeting to discuss the SWMP 

milestones and to solicit public comment. 

 
ACHD intends to meet the public involvement and participation permit requirements by 
implementing the following activities and associated actions, some of which are currently 
being implemented.  

4.3.1  Public Involvement/Participation Program Development and 

Implementation 

ACTIVITY NAME: Public Involvement/Participation Program 
Development and Implementation 

PARTIES AFFECTED OR TARGETED:  ACHD  
 General Public 

OBJECTIVES:  Reduce pollutants discharging to the MS4 

ASSESSMENT  METHODS:  Confirm 
 Tabulate 

MEASURABLE GOALS:  Post SWMP and annual reports on ACHD 
website and maintain on regular basis 

 Convene one public meeting annually  

OUTCOME LEVEL:  Level 1 – Document Activities  
 Level 2 – Raise Awareness 

IMPLEMENTATION SCHEDULE OR  
TIMEFRAME: 

 Permit Year 2 – Annual Public Meeting on    
SWMP 

                          – Website Posting 

IMPLEMENTATION OR FOLLOW UP 

RESPONSIBILITY: 
 ACHD Stormwater Section 

 
Public Participation actions to implement include: 

 Develop display/online materials for public meeting 
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 Convene one public meeting annually (online or in-person), in compliance with 
appropriate public meeting notice requirements, to discuss ACHD’s 
stormwater management program and solicit comment 

 Work with ACHD IT staff to keep website up to date with SWMP and 
associated reports 

 
Public Participation assessment methods:  

 Confirm posting of materials and public meetings 

 Tabulate number of attendees at public meetings, hits on ACHD website 
relating to stormwater 

4.3.2  Storm Drain Stenciling Program 

ACTIVITY NAME: Storm Drain Stenciling Program 

PARTIES AFFECTED OR TARGETED:  ACHD  
 General Public 

OBJECTIVES:  Reduce pollutants discharging to the MS4 

ASSESSMENT  METHODS:  Confirm 
 Tabulate 

MEASURABLE GOALS:  Stencil 10% of all storm drains annually  

OUTCOME LEVEL:  Levels 1 – Document Activities  
 Levels 2 – Raise Awareness 

IMPLEMENTATION SCHEDULE OR  
TIMEFRAME: 

 Permit Year 1  
 

IMPLEMENTATION OR FOLLOW UP 

RESPONSIBILITY: 
 ACHD Stormwater Section 

 
Stenciling Program actions to implement include: 

 Develop a Storm Drain Stenciling Program 

 Coordinate stenciling projects with other municipalities and the county 

 Solicit local group participation in stenciling 
 
Stenciling Program assessment methods:  

 Confirm related stenciling activities 

 Tabulate number of storm drains stenciled, location, and groups involved 

4.4 Illicit Discharge Detection and Elimination 

This section describes activities ACHD conducts or will implement to fulfill Permit 
requirements for the illicit discharge detection and elimination program. 

 
The illicit discharge detection and elimination permit requirements are: 
 

a) No later than three years from the effective date of this permit, the permittee must develop 
and implement a plan to detect and eliminate illicit discharges to their MS4 including 
roadways and associated, drainage facilities, ditches, pipes, culverts, catch basins and 
retention ponds in the permit area. This plan must include written spill response procedures 
to ensure protection of the permittee's MS4. The plan must include written procedures for 
detection, identification of the source, and removal of non-storm water discharges from the 
MS4. This plan must address illegal dumping into the MS4, and include training for District· 
staff on how to respond to reports of illicit discharges. The permittee must develop an 
information management database system to track the activities and actions of the· program. 
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b) Within three years from the effective date of this permit, the permittee must effectively 

prohibit non-storm water discharges into its system through an ordinance or other regulatory 
mechanism to the extent allowable under State or local law. The permittee must implement 
appropriate enforcement procedures and actions, including a written policy of enforcement 
escalation procedures for recalcitrant or repeat offenders. 

 

c) Through the ordinance or other regulatory mechanism, set forth in Part 
 II.B.3.b, the permittee must prohibit any of the non-storm water flows listed in Part I.C.1.c 

only if such flows are identified (by EPA or the permittee) as a source of pollutants to the 
MS4. The permittee must document to EPA in the Annual Report any existing local controls or 
conditions placed on the types of non-storm water discharges in Part I.C.1.c. 

 
d) Within three years from the effective date of this permit, the permittee must complete a 

comprehensive MS4 map. At a minimum, the map(s) must show jurisdictional boundaries; the 
location of all District- owned or operated storm sewers, culverts, ditches, and other 
conveyances; the location of all inlets and outfalls; points at which the permittee's MS4 is 
interconnected with other MS4s;, names and locations of all waters that receive discharges 
from those outfalls; locations of all permittee-owned or operated facilities, including all 
maintenance/storage facilities, and permittee-owned or private snow disposal sites. Locations 
of all outfalls must also be provided in latitude and longitude, and the diameter of all outfalls 
must be provided with the map. The maps must be available in electronic or digital format as 
appropriate A copy of the completed map(s) as both a report and as an electronic file via Arc 
GIS format, must be submitted to EPA and IDEQ as part of the corresponding Annual Report. 

 
e) Within three years from the effective date of this permit, the permittee must begin an 

ongoing education program to inform its employees, businesses, and the general public of 
hazards associated with illegal discharges and improper disposal of waste. This program must 
be conducted in concert with the education requirements outlined in Part II.B.1. 

 
f) Within three years from the effective date of this permit, the permittee must begin dry 

weather field screening for non-stormwater flows from stormwater outfalls. By the expiration 
date of this permit, at least 20% of the permittee's outfalls within the Boise Urbanized Area 
subject to this permit must be screened for dry weather flows. The screening should include 
field tests of selected parameters as indicators of discharge sources. Screening level tests may 
utilize less expensive "field test kits" using test methods not approved by EPA under 40 CFR' 
Part 136, provided the manufacturer's published detection ranges are adequate for the illicit 
discharge detection purposes. The permittee must investigate any illicit discharge within: 
fifteen (15) days of its detection, and must take action to eliminate the source of the 
discharge within 45 days of its detection. 

 

g) Within three years from the effective date of this permit, the permittee must inventory all 
industrial facilities that discharge directly to the permittee's MS4 within the permit area and 
submit this inventory as part of the corresponding Annual Report. The types of industrial 
facilities that must be inventoried an: set forth in 40 CFR §122.26(b)(14)(i-ix). This inventory 
must include the name and address of the facility, and the location of its outfall. 

 
ACHD intends to meet the illicit discharge detection and elimination permit requirements 
by implementing the following activities and associated actions, some of which are 
currently being implemented.  
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4.4.1 Illicit Discharge Detection and Elimination (IDDE) Policy and Program 

Development and Implementation 

ACTIVITY NAME: Illicit Discharge Detection and Elimination 
(IDDE) Policy and Program Development and 
Implementation 

PARTIES AFFECTED OR TARGETED:  ACHD  
 General Public 

OBJECTIVES:  Reduce illicit discharges ACHD’s MS4 

ASSESSMENT  METHODS:  Confirm  
 Survey 

MEASURABLE GOALS:  Written Illicit Discharge Detection and 
Elimination Plan 

 Ordinance or Regulatory Mechanism to Prohibit 
Illicit Discharges 

 Written Policy of Enforcement Escalation 
Procedures 

 Education Program for ACHD Employees, 
Public and Businesses  

OUTCOME LEVELS:  Level 1 – Document Activities  
 Level 2 – Raise Awareness 
 Level 3 – Change Behavior 

IMPLEMENTATION SCHEDULE OR  
TIMEFRAME: 

 Permit Year 3 
 

IMPLEMENTATION OR FOLLOW UP 

RESPONSIBILITY: 
 ACHD Stormwater Section 
 ACHD Maintenance Department 

 
IDDE policy and program actions to implement include: 

 Review current IDDE related documents, spill response plans, etc. 

 Develop IDDE Plan based on current activities and Permit requirements 

 Review current regulatory mechanisms for IDDE enforcement  

 Modify IDDE regulatory mechanisms as needed to meet permit requirements 

 Review current enforcement escalation procedures associated with illicit 
 discharge activities 

 Modify enforcement escalation procedures as needed to meet permit 
requirements 

 Develop interagency agreements with cities and county as need for 
enforcement assistance 

 Develop survey/quiz for ACHD staff on IDDE Program including practices and 
procedures 

 
IDDE policy and program assessment methods:  

 Confirm IDDE actions 

 Survey ACHD staff to assess knowledge about IDDE Program 

4.4.2  Mapping of ACHD’s Storm Drain System 

ACTIVITY NAME: Mapping of ACHD’s Storm Drain System 

PARTIES AFFECTED OR TARGETED:  ACHD  

OBJECTIVES:  Reduce pollutants discharging to the MS4 

ASSESSMENT  METHODS:  Document 
 Tabulate 

MEASURABLE GOALS:  Electronic map of ACHD’s MS4 
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 List of outfalls including latitude and longitude 
and pipe diameter 

OUTCOME LEVEL:  Level 1 – Document Activities  
 Level 2 – Raise Awareness 

IMPLEMENTATION SCHEDULE OR  
TIMEFRAME: 

 Permit Year 3  
 

IMPLEMENTATION OR FOLLOW UP 

RESPONSIBILITY: 
 ACHD Stormwater Section 
 ACHD GIS Section 

 
Mapping actions to implement include: 

 Identify and/or verify storm drain facilities using GPS technology 

 Develop list of outfalls that includes latitude and longitude, pipe diameter, and 
watershed 

 Manipulate and evaluate data using GIS-based software 

 Develop a map that includes storm drain system data collected and other 
 permit required elements 
Mapping assessment methods:  

 Confirm activities 

 Tabulate number of storm drain outfalls, detention and retention ponds, 
 proprietary structures, etc. 

4.4.3 Dry Weather Screening/Inspection Program 

ACTIVITY NAME: Dry Weather Screening/Inspection Program 

PARTIES AFFECTED OR TARGETED:  ACHD  

OBJECTIVES:  Detect and eliminate illicit discharges to ACHD’s 
MS4 

ASSESSMENT  METHODS:  Confirm  
 Tabulate 
 Inspect 
 Quantify 
 Monitor 

MEASURABLE GOAL:  Inspect 10% of outfalls per year 
 Field test dry weather flows identified in 

screening 

OUTCOME LEVELS:  Level 1 – Document Activities  
 Level 2 – Raise Awareness 
 Level 3 – Change Behavior 
 Level 4 – Reduce Loads from Sources 

IMPLEMENTATION SCHEDULE OR  
TIMEFRAME: 

 Permit Year 3  
 

IMPLEMENTATION OR FOLLOW UP 

RESPONSIBILITY: 
 ACHD Stormwater Section 
 

 
Dry weather screening actions to implement include: 

 Modify, as needed, standard operating procedures for dry weather 
 screening and field testing of dry weather flows 

 Conduct dry weather inspections 

 Eliminate dry weather flows when feasible 
 
Dry weather screening assessment methods:  

 Confirm activities 
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 Tabulate number of outfalls screened and dry weather flows identified 

 Inspect outfalls 

 Quantify dry weather pollutant loads from dry weather flows when feasible 

4.4.4 Inventory of Industrial Facilities that Discharge to ACHD’s MS4   

ACTIVITY NAME: Inventory of Industrial Facilities that Discharge 
to ACHD’s MS4   

PARTIES AFFECTED OR TARGETED:  ACHD  
 Industrial Facilities that discharge to ACHD’s 

MS4 

OBJECTIVES:  Reduce pollutants discharging from industrial 
facilities into ACHD’s MS4 

ASSESSMENT  METHODS:  Confirm  
 Tabulate 

MEASURABLE GOALS:  Inventory of industrial facilities including name, 
address, and outfall location 

OUTCOME LEVEL:  Level 1 – Document Activities 
 Level 2 – Raise Awareness 

IMPLEMENTATION SCHEDULE OR  
TIMEFRAME: 

 Permit Year 3 – Complete inventory 
 

IMPLEMENTATION OR FOLLOW UP 

RESPONSIBILITY: 
 ACHD Stormwater Section 
 

 
Industrial Inventory actions to implement include: 

 Coordinate inventory activities with Dry Weather Screening Program 

 Work with pretreatment programs in applicable municipalities and sewer 
districts to gather potential applicable information e.g. SIC codes, on-site 
drainage characteristics, etc. 

 
Industrial Inventory assessment methods:  

 Confirm activities 

 Tabulate number of industrial facilities discharging to ACHD’s MS4 

4.5 Construction Site Stormwater Runoff Control 

This section describes activities ACHD conducts or will implement to fulfill Permit 
requirements for a construction site stormwater runoff control program. 

 
The construction site stormwater runoff control permit requirements are:  
 

a) Within three years from the permit effective date, the permittee must develop, implement, 
and enforce a program to reduce pollutants in any storm water runoff to the MS4 from 
construction activities conducted or overseen by the Highway District that result in land 
disturbance of greater than or equal to one acre. This program must include controls for 
pollutants in such storm water discharges from activity disturbing less than one acre, if that 
construction activity is part of a larger common plan of development or sale that disturbs one 
acre or more. 
 

b) Through this program, the permittee must provide construction performance conditions in its 
construction contracts that require compliance with the NPDES General Permit for Storm 
Water Discharges for Construction Activity in Idaho, #IDRI0-0000 (Construction General 
Permit). 
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c) Within three years from the effective date of this permit, the permittee must review and 

update as necessary the existing regulatory mechanism to the extent allowable under state or 
local law that requires construction site operators to practice appropriate erosion, sediment 
and waste control. This regulatory mechanism must include sanctions to ensure compliance. 
The permittee may evaluate any existing procedures, policies, and authorities pertaining to 
activities occurring on their property that may be used to assist in the development of the 
required regulatory mechanism. 
 

d) Within three years from the effective date of this permit, the permittee must publish and 
distribute local requirements for construction site operators to implement appropriate 
erosion and sediment control BMPs and to control waste (such as discarded building 
materials, concrete truck washout, chemicals, litter and sanitary waste) at a construction site 
that may cause adverse impacts to water quality. 

 

e) Within three years from the effective date of this permit, the permittee must develop 
procedures for reviewing all pre-construction site plans for potential water quality impacts, 
including erosion and sediment control, control of other wastes, and any other impacts 
according to the requirements of the law, ordinance, or other enforceable mechanism 
created to comply with Part II.B.4.c. These procedures must include provisions for receipt and 
consideration of information submitted by the public. 

 

f) Within three years from the effective dates of this permit, the permittee must implement a 
program to receive, track, and review information submitted by the public regarding 
construction site erosion and sediment control complaints. 

 

g) Within three years from the effective date of this permit, the permittee must develop and 
implement procedures for site inspection and enforcement of control measures established 
as required in Parts Il.B.4.c and d, including a written policy of enforcement escalation 
procedures for recalcitrant or repeat offenders. Within three years from the effective date of 
this permit, the permittee must inspect all construction sites in the permit area that disturb 
five (5) acres or more for appropriate erosion/sediment/waste control practices at least once 
per construction season. Within three years from the permit effective date, the permittee 
must also develop a written policy identifying how construction sites disturbing less than 5 
acres will be prioritized for inspection. 

 

h) The permittee must comply with the Construction General Permit and all relevant local 
requirements for erosion, sediment and on site materials control on public construction 
projects. The permittee must require that all contractors working on behalf of the permittee 
are complying with the Construction General Permit and all relevant local requirements for 
erosion, sediment, and onsite materials control on construction projects. The permittee must 
incorporate specific language in all contracts requiring appropriate storm water management 
on all public construction projects. 
 

ACHD intends to meet the construction site stormwater runoff control (CSSRC) permit 
requirements by implementing the following activities and associated actions, some of 
which are currently being implemented.  
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4.5.1  Construction Site Stormwater Runoff Control (CSSRC) Policy 

 Development  

ACTIVITY NAME: Construction Site Stormwater Runoff Control 
(CSSRC) Policy Development  

PARTIES AFFECTED OR TARGETED:  ACHD  
 Contractors and Developers who work in or may 

affect ACHD right-of-way  
 ACHD Maintenance Department performing 

roadway building/excavation activities 

OBJECTIVES:  Reduce/eliminate construction site related 
discharges to ACHD’s MS4 

ASSESSMENT  METHODS:  Confirm  

MEASURABLE GOALS:  Develop, implement, and enforce regulatory 
mechanism to prohibit construction site related 
discharges  

 Develop written policy of enforcement escalation 
procedures for recalcitrant or repeat offenders 

 Develop written policy of inspection prioritization  

OUTCOME LEVELS:  Level 1 – Document Activities  
 Level 2 – Raise Awareness 

IMPLEMENTATION SCHEDULE OR  
TIMEFRAME: 

 Permit Year 3 
 

IMPLEMENTATION OR FOLLOW UP 

RESPONSIBILITY: 
 ACHD Stormwater Section 
 

 
CSSRC Policy actions to implement include: 

 Review current regulatory mechanisms for CSSRC enforcement  

 Update CSSRC regulatory mechanisms as needed to meet permit 
requirements 

 Develop interagency agreements with cities and county, as need, for 
enforcement assistance 

 Review and update inspection prioritization policy as needed to meet Permit 
requirements 

 
CSSRC Policy assessment methods:  

 Confirm CSSRC actions 

4.5.2  Construction Site Stormwater Runoff Control (CSSRC) Program 

 Development and Implementation 

ACTIVITY NAME: CSSRC Program Development and 
Implementation 

PARTIES AFFECTED OR TARGETED:  ACHD  
 Contractors and Developers who work in or may 

affect ACHD right-of-way  
 ACHD Maintenance Department performing 

roadway building/excavation activities 

OBJECTIVES:  Reduce/eliminate construction site related 
discharges to ACHD’s MS4 

ASSESSMENT  METHODS:  Confirm  
 Tabulate 
 Survey 
 Inspect 
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MEASURABLE GOALS:  Develop, implement, and enforce CSSRC 
Program including CGP compliance on ACHD 
projects 

 Develop, implement, and enforce pre-
construction plan review procedures that include 
review of potential water quality impacts 

 Include construction site performance conditions 
in ACHD Contracts 

 Publish and distribute CSSRC BMPs  
 Develop and implement education program for 

ACHD employees, contractors and developers 

OUTCOME LEVELS:  Level 1 – Document Activities  
 Level 2 – Raise Awareness 
 Level 3 – Change Behavior 

IMPLEMENTATION SCHEDULE OR  
TIMEFRAME: 

 Permit Year 3 
 

IMPLEMENTATION OR FOLLOW UP 

RESPONSIBILITY: 
 ACHD Stormwater Section 
 ACHD Zone Inspectors 
 ACHD Subdivision Inspectors 
 ACHD Project Inspectors 
 ACHD Maintenance Department 

 
CSSRC Program Actions to implement include: 

 Review and update ACHD construction site discharge control related 
documents to meet Permit requirements 

 Review current ACHD pre-construction plan review procedures  

 Modify ACHD pre-construction plan review to include review of potential 
water quality impacts as needed to meet permit requirements 

 Review CSSRC BMP materials and update as necessary 

 Develop survey/quiz for ACHD staff on CSSRC Program including 
practices and procedures 

 Review and modify tracking procedures and databases as needed to meet 
permit requirements 

 Perform site inspections for erosion, sediment, and waste control practices 
 
CSSRC Program Assessment Methods:  

 Confirm CSSRC actions 

 Survey ACHD staff to assess knowledge of CSSRC Program 

 Tabulate plans reviewed, inspections performed, complaints received and 
addressed 

4.6 Post Construction Stormwater Management for New 

 Development and Redevelopment Projects 

This section describes activities ACHD conducts or will implement to fulfill Permit 
requirements for a construction site stormwater runoff control program. 

 
The post construction stormwater management for new development and redevelopment 
permit requirements are:  
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a) Within four years of the effective date of this permit, the permittee must update as necessary 
and enforce their requirements addressing post construction storm water runoff from new 
development and redevelopment projects that disturb greater than or equal to one acre 
(including projects less than one acre that are part of a larger common plan of development 
or sale) and discharge into the MS4 within the permit area. The program must ensure that 
controls are enacted that prevent or minimize water quality impacts from newly developed or 
redeveloped areas. 

 
b) Within four years from the effective date of this permit, the permittee must implement a 

regulatory mechanism to the extent allowable under State or local law to address post-
construction runoff from new development and redevelopment projects. If such 
requirements do not currently exist, development and adoption of a mechanism must be part 
of the program. The permittee may evaluate existing procedures, policies, and authorities 
pertaining to activities occurring on its property that may be used to assist in the 
development of the required regulatory mechanism. 

 

c)  No later than the expiration date of this permit, the permittee must maintain proper long 
term operation and maintenance of all permanent storm water management controls for 
newly developed project areas greater than or equal to one acre discharging to its MS4 
located within the permit area. 

 

d) No later than the expiration date of this permit, the permittee must develop and implement a 
process for pre-construction plan review of permanent storm water management BMPs. The 
permittee must implement an inspection program to require proper installation and monitor 
compliance of long term operation and maintenance requirements of such controls. 

 
ACHD intends to meet the post construction stormwater management (PCSM) for new 
development and redevelopment permit requirements by implementing the flowing 
activities and associated actions, some of which are currently being implemented.  
 

4.6.1  Post Construction Stormwater Management (PCSM) Policy 

 Development  

ACTIVITY NAME: Post Construction Stormwater Management 
(PCSM) Policy Development  

PARTIES AFFECTED OR TARGETED:  ACHD  
 Contractors and Developers who work in or 

may affect ACHD right-of-way  
 ACHD Maintenance Department performing 

roadway building/excavation activities 

OBJECTIVES:  Reduce/eliminate post construction related 
discharges to ACHD’s MS4 

ASSESSMENT  METHODS:  Confirm  
 Survey 

MEASURABLE GOALS:  Implement a regulatory mechanism to address 
post-construction runoff from new development 
and redevelopment projects. 

 Develop/update as necessary and enforce 
requirements addressing post construction 
stormwater runoff from new development and 
redevelopment projects  and ensure that 
controls are enacted that prevent or minimize 
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water quality impacts from newly developed or 
redeveloped areas. 

OUTCOME LEVELS:  Level 1 – Document Activities  
 Level 2 – Raise Awareness 
 Level 3 – Change Behavior 

IMPLEMENTATION SCHEDULE OR  
TIMEFRAME: 

 Permit Year 4 
 

IMPLEMENTATION OR FOLLOW UP 

RESPONSIBILITY: 
 ACHD Stormwater Section 
 ACHD Zone Inspectors 
 ACHD Subdivision Inspectors 
 ACHD Project Inspectors 
 ACHD Maintenance Department 

 
PCSM Policy actions to implement include: 

 Review current regulatory mechanisms for PCSM enforcement  

 Update PCSM regulatory mechanisms as needed to meet permit requirements 

 Develop interagency agreements with cities and county, as needed, for 
 enforcement assistance 

 Review CSSRC BMP materials and update as necessary 
 
PCSM Policy assessment methods:  

 Confirm PCSM actions 

4.6.2  Post Construction Stormwater Management (PCSM) Program 

 Development and Implementation 

ACTIVITY NAME: PCSM Program Development and 
Implementation 

PARTIES AFFECTED OR TARGETED:  ACHD  
 Contractors and Developers who work in or 

may affect ACHD right-of-way  
 ACHD Maintenance Department performing 

roadway building/excavation activities 

OBJECTIVES:  Reduce/eliminate post construction related 
discharges to ACHD’s MS4 

ASSESSMENT  METHODS:  Confirm  
 Survey 
 Tabulate 

MEASURABLE GOALS:   Develop, implement, and enforce pre-
construction plan review procedures of 
permanent BMPs that discharge to MS4 

 Maintain proper long term operation and 
maintenance of permanent BMPs that 
discharge to MS4 

 Develop and implement procedures for site 
inspection and enforcement of permanent 
control measures 

OUTCOME LEVELS:  Level 1 – Document Activities  
 Level 2 – Raise Awareness 
 Level 3 – Change Behavior 

IMPLEMENTATION SCHEDULE OR  
TIMEFRAME: 

 Permit Year 4 
 

IMPLEMENTATION OR FOLLOW UP 

RESPONSIBILITY: 
 ACHD Stormwater Section 
 ACHD Zone Inspectors 
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 ACHD Subdivision Inspectors 
 ACHD Project Inspectors 
 ACHD Maintenance Department 

 
PCSM Program actions to implement include: 

 Review and update ACHD post construction stormwater management related 
 documents to meet Permit requirements 

 Review and update ACHD procedures to address proper long term operation 
 and maintenance of permanent BMPs that discharge to MS4 

 Review and update inspection prioritization policy as needed to meet Permit  
 requirements 

 Develop schedule for operation and maintenance of permanent BMPs 

 Develop survey/quiz for ACHD staff on PCSM Program including practices 
 and procedures 
 
PCSM Program assessment methods:  

 Confirm PCSM actions 

 Survey ACHD staff to assess knowledge of PCSM Program 

 Tabulate long term operation and maintenance activities on permanent BMPs 

4.7 Pollution Prevention/Good Housekeeping  

This section describes activities ACHD conducts or will implement to fulfill Permit 
requirements for ACHD operations pollution prevention and good housekeeping.   

 
The pollution prevention and good housekeeping permit requirements are: 
  

a) Within four years from the effective date of this permit, the permittee must develop and 
implement an operation and maintenance program intended to prevent or reduce pollutant 
runoff from Highway District operations. This program must address Highway District 
activities occurring within the permit area with potential for negative storm water related 
water quality impacts, including: the use of sand and road deicers; fleet maintenance and 
vehicle washing operations; street cleaning and maintenance; grounds/park and open space 
maintenance operations; building maintenance; solid waste transfer activities; water 
treatment plant operations; storm sewer system maintenance; and snow removal and snow 
disposal site operation and maintenance. Examples of other activities which may also be 
evaluated by the Highway District, include, but are not limited to: solid waste transfer 
activities; spill control and prevention measures for refueling facilities; new construction and 
land disturbances. 

 
b) Within four years from the effective date of this permit, and once per year thereafter, the 

permittee must develop and conduct appropriate training for District employees related to 
best maintenance practices for the protection of water quality. This training must be 
conducted at least once per year to address the activities specified in Part n .B.6.a. 

 
c) Within four years from the effective date of this permit, the permittee must prepare a storm 

water pollution prevention plan for the permittee's fleet maintenance/street maintenance 
yard in areas not already permitted under NPDES Permit #IDS027561. 
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ACHD intends to meet the ACHD operations pollution prevention/good housekeeping 

permit requirements by implementing the flowing activities and associated actions, some 
of which are currently being implemented. 

4.7.1  ACHD Operations Pollution Prevention/Good Housekeeping 

 Program Development and Implementation 

ACTIVITY NAME: ACHD Operations Pollution Prevention/Good 
Housekeeping Program Development and 
Implementation 

PARTIES AFFECTED OR TARGETED:  ACHD  
 ACHD Maintenance Department  

OBJECTIVES:  Reduce/eliminate discharges to ACHD’s MS4 
from  ACHD maintenance and operation 
practices 

ASSESSMENT  METHODS:  Confirm 
 Tabulate 
 Survey 

MEASURABLE GOALS:  Develop and implement an operation and 
maintenance program to prevent or reduce 
pollutant runoff from ACHD operations 

 Develop appropriate training for District 
employees related to best maintenance 
practices for the protection of water quality 

 Conduct annually appropriate training for District 
employees related to best maintenance 
practices for the protection of water quality 

 Prepare a stormwater pollution prevention plan 
for the permittee's fleet maintenance/street 
maintenance yard(s) in Phase II permit area 

OUTCOME LEVELS:  Level 1 – Document Activities  
 Level 2 – Raise Awareness 
 Level 3 – Change Behavior 

IMPLEMENTATION SCHEDULE OR  
TIMEFRAME: 

 Permit Year 4 
 

IMPLEMENTATION OR FOLLOW UP 

RESPONSIBILITY: 
 ACHD Stormwater Section 
 ACHD Maintenance Department 

 
Pollution Prevention/Good Housekeeping Program actions to implement include: 

 Develop operation and maintenance program to reduce/prevent pollutant 
runoff from ACHD activities/operations 

 Develop training for maintenance employees that addresses protection of 
water quality 

 Conduct annual training for maintenance employees 

  Develop survey/quiz for maintenance staff on pollution prevention and good 
 housekeeping practices and procedures 

 Develop and maintain SWPPP(s) for maintenance yard(s) 
 
Pollution Prevention and Good Housekeeping Program assessment methods:  

 Confirm pollution prevention and good housekeeping activities 

 Tabulate number of Maintenance staff trained  

 Survey ACHD Maintenance staff to assess knowledge of Pollution 
 Prevention and Good Housekeeping Program 
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4.7.2  Street Sweeping 

ACTIVITY NAME: Street Sweeping 

PARTIES AFFECTED OR TARGETED:  ACHD  
 Municipalities 

OBJECTIVES:  Reduce/eliminate pollutant discharges to 
ACHD’s MS4 

 Reduce catch basin/storm drain cleaning 

ASSESSMENT  METHODS:  Confirm  
 Tabulate 
 Quantify 

MEASURABLE GOALS:  Implement Sweeping Program that prevents or 
reduces pollutants entering the MS4 

OUTCOME LEVELS:  Level 4 – Reducing Loads from Sources 

IMPLEMENTATION SCHEDULE OR  
TIMEFRAME: 

 Currently implemented 
 

IMPLEMENTATION OR FOLLOW UP 

RESPONSIBILITY: 
 ACHD Maintenance Department 

 
Street Sweeping actions to implement include: 

 Sweep areas with curb and gutter  

 Sweep areas that discharge to receiving waters  

 Investigate and identify methods to measure and better quantify overall  
  pollutant mass removal rates 
 
Street Sweeping assessment methods:  

 Confirm activities 

 Tabulate sweeping miles based on prioritized locations (i.e. curb and 
gutter and discharge to receiving water) 

 Quantify tons of sediment, organic matter, and debris removed based on 
prioritized area 

4.7.3  Catch Basin Cleaning 

ACTIVITY NAME: Catch Basin Cleaning 

PARTIES AFFECTED OR TARGETED:  ACHD  
 Municipalities 

OBJECTIVES:  Reduce/eliminate pollutant discharges to 
receiving waters 

 Decrease in storm drain system clogging and  
associated flooding  

 Reduce catch basin/storm drain cleaning 

ASSESSMENT  METHODS:  Confirm  
 Tabulate 
 Quantify 

MEASURABLE GOALS:  Implement Catch Basin Cleaning Program that 
prevents or reduces pollutants entering 
receiving waters 

OUTCOME LEVELS:  Level 4 – Reducing Loads from Sources 

IMPLEMENTATION SCHEDULE OR  
TIMEFRAME: 

 Currently implemented 
 

IMPLEMENTATION OR FOLLOW UP  ACHD Maintenance Department 
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RESPONSIBILITY: 

 
Catch Basin Cleaning actions to implement include: 

 Clean areas that discharge to receiving waters  

 Investigate and identify methods to measure and better quantify overall 
pollutant mass removal rates 

 
Catch Basin Cleaning assessment methods:  

 Confirm activities 

 Tabulate catch basin cleaning based on prioritized locations (i.e. curb and 
gutter and discharge to receiving water) 

 Quantify tons of sediment, organic matter, and debris removed based on 
prioritized area 

5. Discharges to Water Quality Impaired Waters 

5.1  Overview 

 This section describes how ACHD will implement activities associated with minimum 
control measures (Section 4) that control the pollutants of concern (PoC) and ensure to 
the maximum extent practicable that the MS4 discharges will not cause or contribute to 
an excursion above applicable Idaho water quality standards.  As part of the SWMP 
ACHD has developed a document titled Pollutants of Concern (PoC) Guide for ACHD’s 
NPDES Phase II Permit Area:  Water Quality Controls and Effectiveness Assessment 
(PoC Guide) (Appendix C) to assist ACHD in meeting the following Permit requirements: 

I.C.2:  The permittee is not authorized to discharge storm water that will cause, or have the 
reasonable potential to cause or contribute to an excursion above the Idaho water quality 
standards. 
 
II. C.3:  The permittee’s Annual Report must include a description of how the activities in each of 
the minimum control measures in Part II.B are targeted by the permittee to control the discharge 
of pollutants of concern, and ensure to the maximum extent practicable that the MS4 discharges 
will not cause or contribute to an excursion above an applicable Idaho water quality standards. 
This discussion must specifically identify how the permittee will evaluate and measure the 
effectiveness of the SWMP to control the discharge of the pollutants of concern. For those 
activities identified in Part II.B requiring multiple years to develop and implement the permittee 
shall provide updates on progress to date. The permittee must submit this description of the 
SWMP implementation to EPA and IDEQ as part of the first Annual Report required in Part IV.C, 
and update it annually in subsequent Annual Reports. 

 
The PoC Guide outlines and serves as a guide for ACHD priorities and activities 
associated with the pollutants of concern: phosphorous, bacteria, and total suspended 
solids (TSS).  The PoC Guide establishes the foundation on which ACHD will continue to 
build as new best management practices are identified and implemented. 

6. Monitoring Program  
ACHD’s Phase II monitoring program is designed to meet Permit requirements by providing 
stormwater quality monitoring data that can be used to characterize the stormwater discharging 
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from ACHD’s Phase II outfalls and assess the effectiveness of and provide direction to the 
management of the six minimum measure programs discussed in Sections 4.2-4.7.   To provide 
this information the following monitoring activities are/will be performed: 
 

 Wet weather stormwater discharge outfall monitoring/characterization 

 Dry weather outfall screening/monitoring  

 Pollutant source identification with focus on PoCs 
 
This section will focus on wet weather stormwater outfall monitoring.  Dry weather monitoring is 
discussed in greater detail in Section 4.4.4. PoCs are discussed in Section 5.  
 

6.1 Wet Weather Monitoring Requirements and Objectives   

ACHD’s wet weather monitoring program has been designed to meeting the following 
Permit requirements and objectives: 

 
IV. Monitoring, Recordkeeping, and Reporting Requirements 
A. Monitoring 
2. Monitoring Objectives. The permittee must monitor the quality of stormwater discharges from the MS4, 
as described in Part IV.A.5 not later than one year from the effective date of this permit, the permittee 
must develop a monitoring plan that includes the quality assurance requirements defined in Part IV.A6. The 
permittee must develop and implement a monitoring program to: 

a) Estimate the pollutant loading currently discharged from the MS4s. 
b) Assess the effectiveness and adequacy of control measures implemented through this permit; and 
c) Identify and prioritize those portions of the MS4 requiring additional controls. 

3. Representative Sampling. Samples and measurements taken for the purpose of monitoring must be 
representative of the monitored activity. 
4. Monitoring Procedures. Monitoring must be conducted according to test procedures approved under 40 
CFR Part 136. Where art approved 40 CFR Part 136 method does not exist, and other test procedures have 
not been specified, any available method may he used after approval from EPA and IDEQ, 
5. Storm Water Discharge Monitoring. The permittee must conduct a stormwater discharge monitoring 
program which meets the following minimum requirements: 

a) The permittee must sample at least one storm water outfall discharging to the Boise River or 
tributary to the Boise River in an area of the permittee's jurisdiction not already permitted by NPDES 
Permit #IDS02756J. 

b) Not later than two years from the effective date of this permit, the permittee must begin storm 
water discharge monitoring for pollutants identified in Table IV.A.  

 
6. Quality Assurance Requirements. The permittee must develop a quality assurance plan (QAP) for all 
monitoring required in this Part. The QAP must be developed concurrent with the monitoring plan within 
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one year of the effective date of this permit. Any existing QAPs may be modified for the requirements 
under this section. Upon completion of the QAP, the permittee must provide written notice to EPA and 
IDEQ, as indicated in Part IV.D. 

a) The QAP must be designed to assist in planning for the collection and analysis of storm water 
discharge samples in support of the permit and in explaining data anomalies when they occur. 

b) Throughout all sample collection and analysis activities, the permittee must use the EPA-approved 
QA/QC and chain-of-custody procedures described in the following documents:  

(i) EPA Requirements for Quality Assurance Project Plans EPA-QlVR-5 
(EPAJ2401B-01l003, March 2001). A copy of this document can be found electronically at: 
http://www.epa.gov/guality/gs-docs/rSfinal.pdf 
(ii) Guidance for Quality Assurance Project Plans EPA-QlVG-5,(EPAJ600/R-98/018, February, 1998). 
A copy of this document can be found electronically at: 
http://www.epa.gov/rlOearth/offices/oeaiepaqag5.pdf 
The QAP must be prepared in the format specified in these documents. 

c) At a minimum, the QAP must include the following: 
(i) Details on the number of samples, type 'of sample containers, preservation of samples, holding 
times, analytical methods, analytical detection and quantitation limits for each target compound, 
type and number of quality assurance field samples, precision and accuracy requirements, sample 
preparation requirements, sample shipping methods, and laboratory data delivery requirements; 
(ii) Map(s) indicating the location of each sampling point; 
(iii) Qualification and training of personnel; and 
(iv) Name(s), address(es) and telephone number(s) of the laboratories, used by or proposed to be 
used by the permittee. 

d) The permittee must amend the QAP whenever there is a modification in sample collection, sample 
analysis, or other procedure addressed by the QAP. 

e) Copies of the QAP must be maintained by the permittee and made available to EPA and/or IDEQ 
upon request. 

 

6.2  Stormwater Outfall Monitoring Sites, Monitoring Plan, and 

 Quality Assurance Plan 

6.2.1 Monitoring Sites 

The Phase II Permit area of Meridian, southwest Boise area, and Eagle are 
geographically and hydrologically different.  Therefore, ACHD staff and 
consultants selected two sites to address the permit monitoring requirements: 
     
1) Eagle Drain Site 
 Outfall ID: 4n1e10_004  
 Location: Eagle Drain at Edgewood Road 
 
2) Fivemile Creek Site 
 Outfall ID: 3n1w01_004  
 Location: Fivemile Creek at Chrisfield Drive 
 
The Edgewood monitoring station is located in Eagle, Idaho, on the east side of 
Edgewood Drive where the MS4 discharges into the Eagle Drain, approximately 
two miles upstream of the confluence with the Boise River. The catchment area is 
approximately 56 acres and consists predominantly of low density residential and 
Right-of-Way (roadway). The catchment area and land uses changed with the 
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completion of the Hill Road Extension project in June 2015. The Hill Road 
extension project consisted of widening an existing section of two lane road into 
three lanes with curb gutter and sidewalk, construction of two bridges, landscaped 
medians, and the construction of a new detention pond. Prior to the project there 
were no structural controls on this system.  The Eagle Drain watershed is 
approximately 9,000 acres in size and is the largest watershed in Ada County that 
drains the valley area north of the Boise River with the exception of the Boise 
River itself.  Eagle Drain is managed much differently than waterbodies south of 
the Boise River in that vegetation is prolific along the stream banks.  Management 
practices along with location adjacent to the Boise Front make the Eagle Drain 
hydrologically different than waterbodies south of the Boise River.   
 
The Chrisfield monitoring station is located in Meridian, Idaho along the north 
bank of Fivemile Creek located approximately nine miles upstream of the 
confluence with Fifteenmile Creek.  The catchment area is approximately 12 acres 
in size consisting entirely of residential land use. The storm drain system has a 
sand and grease trap located at the end of the system which provides some 
treatment prior to discharging into Fivemile Creek.  Fivemile Creek is a 303(d) 
listed impaired waterbody for the pollutants bacteria, nutrients, and 
sediment.  Fivemile Creek flows into Fifteenmile Creek which discharges to the 
Boise River.  These waterbodies are also 303(d) listed as impaired.  Fivemile 
Creek is more intensely managed than Eagle Drain.  Vegetation is annually 
removed and access is strongly prohibited along much of its extent.   

6.2.2 Monitoring Plan and Quality Assurance Plan 

Monitoring activities will be performed in accordance with the following 
documents: 

1) Storm Water Monitoring Plan NPDES Phase II Permit Meridian and Eagle, 
Idaho,7/17/12 to comply with permit requirements in IV.A.2 (Appendix D); 
and  

2) Version 1.1 of the Quality Assurance Program Plan For NPDES Phase II 
Storm Water Permit Monitoring Meridian and Eagle, Idaho to comply with 
permit requirements IV.A.6. (Appendix E). 

6.2.3 Monitoring and Reporting 

Installation of the monitoring sites started in October 2010 and was completed in 
January 2011.  In accordance with the permit, the first stormwater discharge 
monitoring period began in March of 2011.  Permit year 2010-2011 marked the 
first year that monitoring data is collected.  All monitoring data collected will be 
reported in subsequent annual reports as required in Part IV.C of the Permit.   
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requirements in Part IV.C ofthis ·permit. The permittee remains 
responsible for compliance with the permit obligations if the other entity 
fails to implement the control measure. 

B. Minimum Contt'ol Measures. The following minimum control measures must be 
accomplished through this SWrv1P; 

1. Public Education and Outreach 

a) Within two years of the effective date of this permit, the permittee must 
implement an ongoing public education program to educate their 
audiences about the impacts of storm water discharges on local water 
bodies and the steps that employees and businesses can take to reduce 
pollutants in storm water ,runoff. 

b) Beginning two years from the effective date of this pel:mit and at least 
once per year thereafter, the permittee must distribute appropriate and 
relevant storm water information to employees, citizens and businesses. 

2. Public InvolvemenUParticij13tion 

a) The permittee must .comply with applicable State and local public notice 
requirements when implementing a public involvement/participation 
program. , 

b) The permittee must make all relevant SWMP documents and all Annual 
Reports available to the public. Within three years of the effective date 
of this permit, all SWMP documentation and Annual Reports must be 
posted online through its regularly maintained website (or a website 
sponsored by the permittee). 

. . 
c) Within one year of the effective date of this permit, the permittee will 

develop and implement a storm drain stenciling program in the 
permittee's jurisdiction which is not already covered by NPDES Permit 
# IDS027561. No later than the permit expiration date, at least 50% of 
storm drains within the permittee's jurisdiction will be stenciled. 

d) At least once annually, the permitee must convene a public meeting'to 
discuss the SWMP milestones and to solicit public comment. 

3. Illicit Discharge Detection and Elimination 

An illicit discharge is any discharge to an MS4 that is not composed 
entil:ely of storm water. Exceptions are described in Part I.C of this permit. 

a) No later than three years from the effect\ve date of this permit, the 
permittee must develop and implement a plan to detect and elinunate 
illicit discharges to their MS4 including roadways and associated, 
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drainage facilities, ditches, pipes , culverts, catch basins and retention 
ponds in the permit area. This plan must include written spill response 
procedures to ensure protection of the permittee's MS4. The plan must 
include written procedures for detection, identification of the source, and 
removal of non-storm water discharges from the MS4. This plan must 
address illegal dumping into the MS4, and include training for District · 
staff on how to respond to reports of illicit discharges. The permittee 
must ilevelop an information management database system to track the 
activities and actions of the· program. 

b) . Within three yearS from the effective date of this permit, the permittee 
must effectively prohibit non-storm water discharges into its system 
through an ordinance or other regulatory mechanism to tbe extent 
allowable under State or local law. The permittee must implement 
appropriate enforcement procedures and actions, including a written 
policy of enforcement escalation procedures for recalcitrant or repeat 
offenders. 

c) Througb tbe ordinance or otber regulatory mecbanism, set forth in Part 
IT.B.3.b, the permittee must prohibit any of the non-storm water flows 
listed in PartJ.C.I.c only if such flows ai'e identified (by EPA or the 
permittee) as a source of pollutants to the MS4. The permittee must 
document to EPA in the Annual Report any existing local controls or 
conditions placed on the types of non-storm water discharges in Part 
I.C.l.c. 

d) Within three years from the effective date of tIus permit, the permittee 
must complete a comprehensive MS4 map. At a minimum, tbe map(s) 
must show jurisdictional boundaries; tbe location of all District- owned 
or operated storm sewers, culverts, ditches, and other conveyances; the 
loca.tion of all inlets and outfalls; points at which the permittee's MS4 is 
interconnected witb other MS4s;, names and locations of all waters that 
receive discharges from those outfalls; locations of all permittee-owned 
or operated facilities, including all maintenance/storage facilities, and 
permittee-owned or private snow disposal sites. Locations of all outfalls 
must also be provided in latitude and longitude, and the diameter of all 
outfalls must be provided with tbe map. The maps must be available in 
electronic or digital format as appropriate A copy of the completed 
'map(s) as both a report and as an electronic file via Arc GIS format, 
must be submitted to EPA and IDEQ as part of the corresponding 
Annual RepOlt. 

e) Within three years from the effective date of this permit, the pern:tittee 
must begin an ongoing education program to inform its employees, 
businesses, and the general public of hazards associated with illegal 
discharges and improper disposal of waste. This program must be. 
conducted in concert with the education requirements outlined in Part 
IT.B .1. 
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f) Within three years from the effective date of this permit, the permittee 
must begin dry weather field screening for non-stormwater flows from 
stormwater outfalls. By the expiration date of this permit, at least 20% 
of the permittee's outfalls within the Boise Urbanized Area subject to 
tllis permit must be screened for dry ':Veather flows. The screening 
should include field tests of selected parameters as indicators of 
discharge sources. Screening level tests may utilize less expensive 
"field test Idts" using test methods not approved by EPA under 40 CFR' 
Part 136, provided the manufacturer's published detection ranges are 
adequate for the illicit discharge detection purposes. The permittee must 
investigate any illicit discharge within: fifteen (15) days of its detection, 
and must take action to eliminate the source of the discharge within 45 
days of its detection. 

g) Within three years from the effective date of this permit, the permittee 
must inventory all industrial facilities that discharge directly to the 
permittee's MS4 within the permit area and submit this inventory as part 
of the corresponding Annual Report. The types of industrial facilities 
that must be inventoried an: set forth in 40 CFR § 122.26(b)(l4)(i-ix). 
This inventory must include the name and address of tbe facility, and the 
location of its outfall. 

4. Construction Site Stm'm Water Runoff Control 

a) Within three year from the permit effective date, tbe permittee must 
develop, implement, and enforce a program to reduce pollutants in any 
storm water runoff to the MS4 from construction activities conducted or 
overseen by tbe Highway District that result in land disturbance of 
greater than or equal to one acre. This program must include controls 
for pollutants in such storm water discharges from activity disturbing 
less than one acre, if that construction activity is part of a larger common 
plan of development or sale that disturbs one acre or more. 

b) Through this program, the permittee must provide construction 
performance conditions in its construction contracts that require 
compliance witb the NPDES General Permit for Storm Water 
Discharges for Construction Activity in Idaho, #IDRI0-0000 
(Construction General Permit). 

c) Within three years from the effective date of tbis permit, the permittee 
must review and update as necessary the existing regulatory mechanism 
to the extent allowable under state or local Jaw that requires construction 
site operators to practice appropriate erosion, sediment and waste 
control. This regulatory mechanism must include sanctions to ensure 
compliance. The permittee may evaluate any existing procedures, 
policies, and authorities pertaining to activities occurring on their 
property that may be used to assist in the development of the required 
regulatory mechanism. 
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d) Within three years from the effective qate of this permit, the permittee 
must publish and distribute local requirements for construction site 
operators to implement appropriate erosion and sediment control BMPs 
and to control waste (such as discarded building materials, concrete 
truck washout, chemicals, litter and sanitary waste) at a construction site 
that may cause adverse impacts to water quality. 

e) Within three years from the effective date of this permit, the permittee 
must develop procedures for reviewing all pre-construction site plans for 
potential water quality impacts, including erosion and sediment control, 
control of other wastes, and any otper impacts according to the 
requirements of the law, ordinance, or other enforceable mechanism 
created to comply with Pru1 ILB.4.c. These procedures must include 
provisions for receipt and consideration of information submitted by the 
public. 

i) Within three years from the effective dates of this permit, the permittee 
must implement a program to receive, track, and review information 
submitted by the public regarding construction site erosion and sediment 
control complaints. 

g) Within three years from the effective date of this permit, the permittee 
must develop and implement procedures for site inspection and 
enforcement of control measures established as requireq in Parts Il.B.4.c 
and d, including a written policy of enforcement escalation procedures 
for recalcitrant or repeat offenders. Within three years from the 
effective date of this permit, the permittee must inspect all construction 
sites in the permit area that disturb five (5) acres or more for appropriate 
erosion/sediment/waste control practices at least once per construction 
season. Within tlu'ee years from the permit effective date, the permittee 
must also develop a written polity identifying how construction sites 
disturbing less than 5 acres will be prioritized for inspection. 

h) The permittee must comply with the Construction General Permit and all 
relevant local requirements for erosion, sediment and on site materials 
control on public construction projects. The permittee must require that 
all contractors working on behalf of the permittee are complying with 
the Construction General Permit and all relevant local requirements for 
erosion, sediment, and onsite materials control on construction projects. 
The perntittee.must incorporate specific language in all contracts 
requiring appropriate storm water management on all public 
construction projects. 
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5. Post-Constl"Uction Storm Water Management in New Development and 
Redevelopment 

a) Within four years of the effective date of this permit, the pemliltee must 
update as necessary and enforce their requirements addressing post
construction storm water runoff from new development and 
redevelopment projects that disturb greater than or equal to one acre 
(including projects less than ·one acre that are part of a larger common 
plan of development or sale) and discharge into the MS4 within the 
permit area. The program must ensure that controls are enacted that 
prevent or minimize water quality impacts from newly developed or re
developed areas. 

b) Within four years from the effective date of this pennit, the permittee 
must implement a regulatory mechanism to the extent allowable under 
State or local law to address post-construction runoff from new 
development and redevelopment projects. · If such requirements do not 
currently exist, development and adoption of a mechanism must be part 
of the program. The permittee may evaluate existing procedures, 
policies, and authorities pertaining to activities occurring on its property 
that may be used to assist in the development of the required regulatory 
mechanism. 

c) No later than the expiration date of this permit, the permittee must 
mairitain proper long term operation and maintenance of all permanent 
storm water management controls for newly developed project areas 
greater than or equal to one acre discharging to its MS4 located within 
the permit area. 

d) No ·later than the expiration date of this pemlit, the permittee must 
deveJop and implement a process for pre-construction plan review of 
permanent storm water management BMPs. The permittee must 
implement an inspection program to require proper installation and 
monitor compliance of long term operation and maintenance 
requirements of such controls . 

6. Pollution Prevention and Good Housekeeping for Municipal Operations 

a) Within four years from the effective date of this permit, the permittee 
must develop and implement an operation and maintenance.program 
intended to prevent or reduce pollutant runoff from Highway District 
operations. This program must address Highway District activities 
occurring within the permit area with potential for negative storm water 
related water quality impacts, including: the use of sand and road deicers; 
fleet maintenance and vehicle washing operations; street cleaning and 
maintenance; grounds/park and open space maintenance operations; 
building maintenance; solid waste transfer activities; water treatment plant 
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operations; storm sewer system maintenance; and snow removal and snow . 
disposal site operation and maintenance_ . Examples of other activities 
which may also be evaluated by the Highway District, include, but are riot 
limited to: solid waste transfer activities; spill control and prevention 
measures for refueling facilities; new construction and land disturbances . 

b) Within four years from the effective date of this permit, and once per 
year thereafter, the.pennittee must develop and conduct appropriate 
training for District employees related to best maintenance practices for 
the protection of water qUality. This training must be conducted at least 
once per year to address the activities specified in Part n .B.6.a. 

c) Within four years from the effective date of this pennit, the permittee 
must prepare a storm water pollution prevention plan for the permittee's 
fleet maintenance/street maintenance yard in areas not already permitted 
under NPDES Permit #IDS027561. 

C. Discharges to Water Quality Impah-ed Receiving Waters 

1. The permittee must conduct storm water discharge monitoring as required in 
Prut IV. 

2. The pennittee must detennine whether storm water discharges from any part 
of the MS4 contribute pollutants of concern, either directly or indirectly, to any 
Clean Water Act ("CWA" or "Act") Section 303(d) listed water bodies. For the 
purposes of this permit, the Section 303 (d) listed water bodies according to the 
IDEQ 2002 Integrated Report include, but are not limited to, the Boise River, and 
associated tributaries. "Pollutant(s) of concern" refer to the pollutant(s) identified . 
as causing or contributing to the water quality impairment. Pollutants of concern 
for the purposes of this permit are total phosphorus, sediment, and E. coli. 

3. The permittee's Annual Report must include a description of how the 
activities in each of the minimum control measures in Part U.B are targeted by the 
permittee to control the dischru'ge of pollutants of concern, and ensure to the 
maxirnum extent practicable that.the MS4 discharges will not cause or contribute 
to an excursion above the applicable Idaho water quality standards. This 
discussion must specifically identify how the permittee will evaluate and measure 
the effectiveness of the SWMP to control the discharge of the pollutants of 
concern. For those activities identified in Part n .B requiring multiple years to 
develop and implement, the permittee shall provide updates on progress to date. 
The permittee must submit this description of the SWMP implementation to EPA 
and IDEQ as part of the first Annual Report required in Prut IV.C, and update it 
annually in subsequent Annual Reports" 
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TITLE 40  

HIGHWAYS AND BRIDGES 

CHAPTER 13  

HIGHWAY DISTRICTS 

40-1301.DISTRICTS AS NOW ORGANIZED VALIDATED. All highway districts as 
now organized and constituted are hereby validated and shall continue 
as public corporations. 

 
40-1302.COUNTY DIVISION OR CHANGE IN BOUNDARIES -- JOINT HIGHWAY 
DISTRICT FORMED. When a county division or change in the boundaries of 
a county divides an existing highway district the district shall 
continue as a joint highway district until changed as provided by this 
title. It shall be the duty of the commissioners of the respective 
counties affected to rename the district as a joint highway district, 
and the renamed joint highway district shall in all things be 
considered a continuation of the existing district. 

 
40-1303.HIGHWAY COMMISSIONERS -- APPOINTMENT -- OATH. There shall be 
three (3) highway commissioners in each district. The first highway 
commissioners of the highway district organized under the provisions 
of this chapter shall be appointed by the governor. It shall be the 
duty of the governor, in the appointment of the original highway 
commissioners, where there had been in existence any highway district 
within the boundary of the newly created highway district, to appoint 
whenever practicable, existing highway commissioners as they shall 
qualify by residence in the subdistricts of the newly created highway 
district as highway district commissioners of the newly created 
highway district. County commissioners, city mayors and city council 
members shall not be eligible to hold office as highway district 
commissioners. A copy of the certificate of each appointment shall be 
filed in the office of the county recorder of each county in which the 
highway district is located and with the clerk of the highway 
district. Every highway commissioner shall take and subscribe the 
official oath, which oath shall be filed in the office of the highway 
district commissioners. 
 
40-1304. Division of districts into subdistricts -- Vacancy in office 
of highway commissioner. (1) At the meeting of the county 
commissioners at which the highway district is declared organized, the 
commissioners shall divide the highway district into three (3) 
subdistricts, as nearly equal in population, area and mileage as 
practicable, to be known as highway commissioners subdistricts one, 
two and three. Subdistricts may be revised or modified by the highway 
district commissioners as changes in conditions demand. Not more than 
one (1) of the highway district commissioners shall be an elector of 
the same highway subdistrict. The first highway district commissioners 
appointed by the governor shall serve until the next highway district 
election, at which their successors shall be elected. The highway 
commissioners shall take office on the date specified in the 
certificate of election but not more than sixty (60) days following 
their election.  
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(2)  Any vacancy occurring in the office of highway commissioner, 
other than by expiration of the term of office, shall be determined by 
the remaining highway district commissioners using the criteria 
established in section 59-901, Idaho Code. If it is determined that a 
vacancy has occurred, the commissioners shall declare there is a 
vacancy and such vacancy shall be filled by the highway district board 
and be for the balance of the term of the person replaced. If the 
remaining highway district commissioners are unable to agree on a 
person to fill the vacancy within ten (10) days after the vacancy 
occurs, the chairman of the county commissioners of the county with 
the largest number of electors in the highway district shall then 
become a member of the highway district board for the purpose of 
filling the vacancy only. If a majority of the highway district board 
so constituted shall be unable to agree upon a person to fill the 
vacancy within ten (10) days, or if two (2) or more vacancies shall 
occur in the board of highway commissioners at one (1) time, a special 
election to fill the vacancy shall be called and held in the same 
manner provided by law for the holding of elections for highway 
commissioners, except that the date of the election shall be as soon 
as possible, and all duties imposed by law upon the highway district 
board in connection with elections shall be performed by the county 
commissioners.  
(3)  When there are two (2) or more vacancies on the highway district 
board at the same time, the chairman of the county commissioners along 
with the additional county commissioners that the county commission 
chairman appoints, and with the remaining highway district 
commissioner, if applicable, shall constitute a temporary board of 
highway district commissioners. The temporary board of highway 
district commissioners shall perform the duties required by law of a 
highway district board of commissioners until the newly elected 
highway commissioners take office. 
 
40-1305A. Election administration. Highway district elections shall be 
conducted in accordance with the general laws of the state, including 
the provisions of chapter 14, title 34, Idaho Code. The county 
commissioners shall select polling places and the county clerk shall 
appoint election judges and clerks.  
The county clerk shall conduct the elections for a highway district 
and shall perform all necessary duties of the election official of a 
highway district. 
 
40-1305B.BOARD OF COMMISSIONERS -- ONE NOMINATION -- NO ELECTION.  In 
any election for a highway district commissioner, if after the 
deadline for filing a declaration of intent as a write-in candidate, 
it appears that only one (1) qualified candidate has been nominated 
for a subdistrict to be filled, it shall not be necessary for the 
candidate of that subdistrict to stand for election, and the board of 
highway district commissioners shall declare such candidate elected as 
commissioner, and the secretary of the highway district shall 
immediately make and deliver to such person a certificate of election 
signed by him and bearing the seal of the district. 
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40-1305C.DECLARATION OF CANDIDACY -- QUALIFICATIONS. (1) Candidates 
for election as a highway district commissioner shall be nominated by 
nominating petitions, each of which shall bear the name of the 
nominee, the subdistrict for which the nomination is made, the term 
for which nomination is made, bear the signature of not less than five 
(5) electors of the candidate’s specific subdistrict, and be filed 
with the election official of the highway district. The form of the 
nominating petition shall be as provided by the county clerk. The 
nomination shall be filed not later than 5:00 p.m. on the sixth Friday 
preceding the election for which the nomination is made. The election 
official shall verify the qualifications of the nominee, and shall not 
more than seven (7) days following the filing certify the nominees to 
be placed on the ballot. 

(2)  A nominee shall qualify for the office of highway district 
commissioner if such nominee: 

(a)  Has attained the age of twenty-one (21) years at the time of his 
election; and 

(b)  Is a citizen of the United States; and 

(c)  Is a resident of the highway district commissioner’s subdistrict 
for which he seeks office. 
 
40-1306.ORGANIZATION OF HIGHWAY COMMISSIONERS -- MEETINGS -- OFFICERS 
-- OFFICIAL BONDS. (1) Immediately after qualifying and appointment 
and after a highway district commissioner election and the newly 
elected commissioners take office, the highway commissioners shall 
meet and organize, shall elect a chairman from their number, and shall 
appoint a secretary and treasurer who may also be from their number. 
The offices of secretary and treasurer may be filled by the same 
person. Certified copies of all appointments, under the hand of each 
of the commissioners, shall be filed with the clerk of each of the 
counties in which the highway district is located and with the 
secretary of the highway district. 

(2)  As soon as practicable after organization, and when deemed 
expedient or necessary, the highway commissioners shall designate a 
day, hour and place at which regular meetings shall be held, which 
shall be within the district or at the county seat of the county in 
which the district is located. Regular meetings shall be held at least 
quarterly. A majority of the highway commissioners may exercise all of 
the powers of the board of highway district commissioners. 

(3)  The officers of the highway district shall take and file 
with the district secretary an oath for the faithful performance of 
the duties of their respective offices. The district treasurer shall 
on his appointment execute and file with the district secretary an 
official bond in an amount as may be fixed by the highway district 
commissioners, which shall not be less than fifty thousand dollars 
($50,000), and shall from time to time execute and file any further 
bonds as required of the highway district commissioners in amounts 
fixed by them, which amounts shall be at least sufficient to cover the 
anticipated amounts of money coming into his hands, at any one (1) 
time, plus an additional twenty-five percent (25%). 
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40-1306C.HIGHWAY DISTRICT RECORDS -- OPEN TO THE PUBLIC. All records 
of the highway district are open to the public, except as provided by 
law. With respect to highway district records, sections 9-337 through 
9-349A, Idaho Code, provide definitions, procedure for the right to 
examine, requests for the examination, records exempt from disclosure, 
copy fees, separation of exempt and nonexempt records, enforcement 
rights, court orders and penalties. 
 
40-1307.HIGHWAY DISTRICTS ARE BODIES CORPORATE. Every highway district 
organized as provided by law is a body politic and corporate, and as 
such has the power specified in this chapter and in other statutes, 
including the power of eminent domain, and powers as necessarily 
implied from those expressed. The power of a highway district lies in 
the highway commissioners or by agents and officers acting under their 
authority or authority of law. The name of the highway district 
designated in the order of the commissioners declaring the territory 
duly organized as a highway district, shall be the corporate name of 
the district, and it must be known and designated by that name in all 
actions and proceedings touching its corporate right, property and 
duties. 
 
40-1308.POWER TO LEVY TAXES FOR COMPREHENSIVE INSURANCE, PROSECUTING 
AND DEFENDING ACTIONS, JUDGMENTS AND LIABILITIES. Every highway 
district has the power to levy and collect taxes as necessary to: 

(1)  Pay for a comprehensive insurance plan as provided in 
section 6-927, Idaho Code; 

(2)  Defray all expenses of prosecuting and defending actions; 

(3)  Pay any judgments and liabilities incurred against it; and 

(4)  Pay for emergencies or calamities as provided in section 40-
820, Idaho Code. 

 
40-1309.CORPORATE POWERS OF HIGHWAY DISTRICTS. Each highway district 
has power: 

(1)  To sue and be sued. 

(2)  To purchase and hold lands, make contracts, purchase and 
hold personal property as may be necessary or convenient for the 
purposes of this chapter, and to sell and exchange any real or 
personal property other than public lands which by the constitution 
and laws of the state are placed under the jurisdiction of the state 
land board. Personal property, no longer useful to the district, not 
exceeding five thousand dollars ($5,000) in value may be sold by the 
highway commissioners at a private sale or at any regular board 
meeting without advertisement. Before disposing of all other personal 
or real property exceeding five thousand dollars ($5,000) in value, 
the highway district commissioners shall first adopt a resolution 
finding that all other such personal or real property to be sold or 
exchanged is no longer useful to the district; that a public hearing 
is to be held, of which hearing notice shall be published in 
accordance with the provisions of section 40-206, Idaho Code, and at 
which hearing any person interested may appear and show cause that the 
sale or exchange should not be made. The hearing and sale shall not be 
conducted at the same regular meeting. Highway district commissioners, 
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highway directors, employees, and their families must be personally 
disinterested, directly or indirectly, in the purchase of property for 
the use of the highway district, or in the sale of any property 
belonging to the highway district, or in any contract made by the 
highway district or other person on behalf of the highway district 
unless otherwise authorized by law. 

(3)  To levy and apply ad valorem taxes for purposes under its 
exclusive jurisdiction as are authorized by law. 

 
40-1310.POWERS AND DUTIES OF HIGHWAY DISTRICT COMMISSIONERS. (1) The 
commissioners of a highway district have exclusive general supervision 
and jurisdiction over all highways and public rights-of-way within 
their highway system, with full power to construct, maintain, repair, 
acquire, purchase and improve all highways within their highway 
system, whether directly or by their own agents and employees or by 
contract. Except as otherwise provided in this chapter in respect to 
the highways within their highway system, a highway district shall 
have all of the powers and duties that would by law be vested in the 
commissioners of the county and in the district directors of highways 
if the highway district had not been organized. Where any highway 
within the limits of the highway district has been designated as a 
state highway, then the board shall have exclusive supervision, 
jurisdiction and control over the designation, location, maintenance, 
repair and reconstruction of it. The highway district shall have power 
to manage and conduct the business and affairs of the district; 
establish and post speed and other regulatory signs; make and execute 
all necessary contracts; have an office and employ and appoint agents, 
attorneys, officers and employees as may be required, and prescribe 
their duties and fix their compensation. Highway district 
commissioners and their agents and employees have the right to enter 
upon any lands to make a survey, and may locate the necessary works on 
the line of any highways on any land which may be deemed best for the 
location. 

(2)  The highway district shall also have the right to acquire 
either by purchase, or other legal means, all lands and other property 
necessary for the construction, use, maintenance, repair and 
improvement of highways in their system. The highway district may 
change the width or location, or straighten lines of any highway in 
their system, and if in the constructing, laying out, widening, 
changing, or straightening of any highways, it shall become necessary 
to take private property, the district director of highways, with the 
consent and on order of the highway district commissioners, shall 
cause a survey of the proposed highway to be made, together with an 
accurate description of the lands required. He shall endeavor to agree 
with each owner of property for the purchase of a right-of-way over 
the lands included within the description. If the director is able to 
agree with the owner of the lands, the highway district commissioners 
may purchase the land and pay for it out of the funds of the highway 
district, and the lands purchased shall then be conveyed to the 
highway district for the use and purpose of highways. 

(3)  Whenever the director of highways shall be unable to agree 
with any person for the purchase of land, or that person shall be 
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unknown or a nonresident of the county in which the highway district 
is situated, or a minor, or an insane or incompetent person, the 
director shall have the right, subject to the order of the highway 
district commissioners, to begin action in the name of the highway 
district in the district court of the county in which the district is 
situated, to condemn the land necessary for the right-of-way for the 
highway, under the provisions of chapter 7, title 7, Idaho Code. An 
order of the highway district commissioners entered upon its minutes 
that the land sought to be condemned is necessary for a public highway 
and public use shall be prima facie evidence of the fact. 

(4)  The highway district has the power to contract for and pay 
out any special rewards and bounties as may appear expedient or useful 
in securing proper highway construction and maintenance, and to 
accept, on behalf of the district, aid or contributions in the 
construction or maintenance of any highway; to construct or repair, 
with the consent of the corporate authorities of any city within the 
district, any highway within a city, upon the division of the cost as 
may be agreed upon; or to join with the state or any body politic or 
political subdivision, or with any person in the construction or 
repair of any highway and to contract for an equitable division of the 
cost; and all counties, cities, highway districts and other bodies 
politic and political subdivisions are authorized to contract with any 
highway district acting through its highway district commissioners in 
exercise of the powers granted. 

(5)  The highway district has the power to receive highway 
petitions and lay out, alter, create and abandon and vacate public 
highways and public rights-of-way within their respective districts 
under the provisions of sections 40-202, 40-203 and 40-203A, Idaho 
Code. Provided however, when a public highway, public street and/or 
public right-of-way is part of a platted subdivision which lies within 
an established county/city impact area or within one (1) mile of a 
city if a county/city impact area has not been established, consent of 
the city council of the affected city, when the city has a functioning 
street department with jurisdiction over the city streets, shall be 
necessary prior to the granting of acceptance or vacation of said 
public street or public right-of-way by the highway district board of 
commissioners. 

(6)  The highway district is empowered to take conveyance or 
other assurances, in the name of the highway district, for all 
property acquired by it under the provisions of this chapter for the 
purposes of this title. The highway district may institute and 
maintain any and all actions and proceedings, suits at law and in 
equity, necessary or proper in order to carry out the provisions of 
this chapter, or to enforce, maintain, protect or preserve any and all 
rights, privileges and immunities provided in this chapter. In all 
courts, actions, suits or proceedings, the highway district may sue, 
appear and defend, in person or by attorneys, and in the name of the 
highway district. 

(7)  The highway district is empowered to hold, use, acquire, 
sell, manage, occupy and possess property. The highway district may 
create highway subdistricts, which must be carefully and distinctly 
defined and described. Highway subdistricts may be revised or modified 
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by the highway district commissioners, as changes in conditions 
demand. 

(8)  The highway district board of commissioners shall have the 
exclusive general supervisory authority over all public highways, 
public streets and public rights-of-way under their jurisdiction, with 
full power to establish design standards, establish use standards, 
pass resolutions and establish regulations in accordance with the 
provisions of title 49, Idaho Code, and control access to said public 
highways, public streets and public rights-of-way. 

(9)  By July 1, 2000, and every five (5) years thereafter, the 
highway district board of commissioners shall have published in map 
form and made readily available the location of all public rights-of-
way under its jurisdiction. Any highway district board of 
commissioners may be granted an extension of time with the approval of 
the legislature by adoption of a concurrent resolution. 

(10) In its discretion, the highway district may purchase 
equipment at a public auction, if the highway district board of 
commissioners has made a finding that such equipment may be purchased 
at a competitive price. Prior to the public auction, the highway 
district commissioners shall, at a regular meeting of the district or 
at a special hearing, notice of which is published in accordance with 
the provisions of section 40-206, Idaho Code, review any documentation 
available as to the items to be auctioned at the public sale and 
determine which items the district may bid on, and establish a maximum 
amount the district will bid for such item. 

 
40-1311.JURISDICTION OF HIGHWAY DISTRICT COMMISSIONERS. In respect to 
all highways included within a highway district highway system, the 
power and jurisdiction of the highway district shall be inclusive. The 
highway district commissioners shall keep the highways in their system 
in proper repair, within the limits of the funds available to the 
highway district. 
 
40-1312.GRANT OF POWERS TO BE LIBERALLY CONSTRUED. The grant of powers 
provided in this chapter to highway districts and to their officers 
and agents, shall be liberally construed, as a broad and general grant 
of powers, to the end that the control and administration of the 
districts may be efficient. The enumeration of certain powers that 
would be implied without enumeration shall not be construed as a 
denial or exclusion of other implied powers necessary for the free and 
efficient exercise of powers expressly granted. 
 
40-1313.DISTRICT HAS LEGAL TITLE TO PROPERTY. The legal title to all 
property acquired under the provisions of this chapter shall 
immediately, and by operation of law, vest in the highway district, 
and shall be held by the district in trust for, and is dedicated and 
set apart to the uses and purposes set forth in this chapter. 
 
40-1314.COMPENSATION OF HIGHWAY DISTRICT COMMISSIONERS, OFFICERS, 
AGENTS AND EMPLOYEES. (1) It shall be the duty of the board of highway 
district commissioners of each highway district to fix the annual 
salaries of the highway district commissioners commencing on October 1 
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and for the next ensuing year. The proposed commissioner salaries 
shall be published as a separate line item in the highway district’s 
annual budget. 

(2)  Actual expenses shall be paid in addition to their 
compensation. The payment for expenses shall be paid from the funds of 
the highway district upon the presentation of itemized vouchers, 
signed by the commissioners and under oath made to the secretary of 
the district. 

(3)  When a commissioner is an officer and/or agent of the 
district, the two (2) remaining commissioners may fix the salary and 
benefits to be paid him for his services as an officer and/or agent. A 
commissioner acting as an officer and/or agent of the district shall 
be entitled to his necessary and actual expenses in addition to his 
salary, but shall not be entitled to draw compensation as a 
commissioner when placed upon a salary. The board shall fix the salary 
and benefits to be paid to the other officers and agents and employees 
of the highway district, to be paid out of the treasury of the highway 
district. 

(4)  Commissioners are considered employees of the district. The 
district shall be liable and responsible for the actions of the 
commissioners, officers, agents and/or employees of the district when 
the commissioners, officers, agents and/or employees are performing 
their duties on behalf of the district. 

 
40-1315.COST OF HIGHWAYS -- EQUITABLE DIVISION AMONG BENEFITED 
DISTRICTS. (1) In the laying out, alteration, construction, 
maintenance, repair or improvement of any highway or portion of it, 
within a county and not included within a highway district in a county 
which would also be for the benefit of the highway district, or 
included within a highway district which would also be for the benefit 
of a portion of the county or other highway districts not included in 
the highway district, and the cost would, if borne wholly by the 
highway district or the excluded portion, be an unjust or unreasonable 
burden, the highway district commissioners and the county 
commissioners shall have power to contract with each other for a 
division and apportionment of the cost of the work. 

(2)  In case they fail to agree, an action may be maintained in 
the district court between a highway district and the county, and the 
district court shall render a judgment as shall be just and equitable 
in respect to the division and apportionment of cost. All proceedings 
in the action shall be the same as in ordinary civil actions, with the 
same right of appeal and other rights and remedies as in an ordinary 
civil action by or against a body politic or political subdivision. 

(3)  Where a highway traverses two (2) or more highway districts, 
and the cost or burden would be inequitably distributed if each 
district assumed the cost of laying out, alteration, construction, 
improvement, maintenance or repair of that portion of the highway 
lying wholly within the district, the highway commissioners of the 
district affected have power to contract with each other for the 
division and apportionment of the cost of the work. If the highway 
also traverses portions of the county not included within any highway 
district, or if in the opinion of the commissioners the highway is of 
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benefit to the county at large, a portion of the cost shall be borne 
by the county, and the commissioners and the respective highway 
district commissioners have power to contract with each other for the 
work. 

 
40-1316.ANNUAL REPORT OF HIGHWAY DISTRICT. (1) On or before the first 
day of January in each year, the highway district shall make a report 
of the condition of the work, construction, maintenance and repair of 
all the highways within the district on the first day of October, 
accompanied by a map of the highways, together with other facts 
necessary for setting forth generally the situation and condition of 
the highways within the district. 

(2)  Reports shall be made in triplicate. One (1) report shall be 
filed in the office of the highway district, one (1) in the office of 
the board, and one (1) with the clerk of the commissioners. 

 
40-1317.ANNUAL FINANCIAL STATEMENT OF DISTRICT -- AUDIT. (1) On or 
before the first day of January of each year, the highway district 
shall make and file in its office a full, true and correct statement 
of the financial condition of the highway district on the first day of 
October of the preceding year, giving a statement of the liabilities 
and assets of the highway district on the first day of October of the 
preceding year, and a copy of the statement shall be published in at 
least one (1) issue of some newspaper published in the county. 

(2)  All highway districts shall have an annual audit made of the 
financial affairs of the district as required in section 67-450B, 
Idaho Code, by the first day of January following the close of the 
preceding fiscal year. 

 
40-1319.DIRECTOR OF HIGHWAYS -- APPOINTMENT -- QUALIFICATIONS -- 
OATH. As soon as possible after the organization of a highway 
district, the highway district commissioners may appoint a director of 
highways. If a director of highways is not appointed his duties shall 
devolve upon the highway district commissioners. The director shall be 
skilled and experienced in the building, maintenance and repairing of 
highways and bridges. The term of office of the director, and his 
compensation, shall be fixed by the highway district commissioners. 

 
40-1320.DIRECTORS OF HIGHWAYS -- DEPUTY DIRECTORS -- APPOINTMENT -- 
DUTIES. The director may appoint, subject to confirmation and approval 
of the highway commissioners, one (1) deputy director for each 
subdistrict and as many additional deputy directors as the highway 
commissioners may determine to be advisable. It is the duty of the 
director of highways to give to any deputy directors specific 
instructions as to the highway work to be done, and shall ascertain if 
highway contractors in the district are complying or have complied 
with their contracts. The director shall require any deputy directors 
to keep and maintain all the highways in their charge in good repair, 
and shall, subject to the highway commissioners and as provided by 
law, exercise full and complete control over all highways and deputy 
directors of the district. The director shall submit reports to the 
highway district whenever required by the highway commissioners. 
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40-1322.CREATION OF LOCAL IMPROVEMENT DISTRICTS. Highway districts are 
empowered to create local improvement districts for construction, 
reconstruction and maintenance of highways and accompanying curbs, 
gutters, culverts, sidewalks, paved medians, bulkheads and retaining 
walls within the boundaries of the highway districts. The organization 
and operation of local improvement districts shall be as nearly as 
practicable as prescribed in chapter 17, title 50, Idaho Code. 

 
40-1323.CITIES INCLUDED IN HIGHWAY DISTRICTS -- POWERS AND DUTIES OF 
CITY COUNCIL. (1) If any highway district shall include within its 
boundaries any incorporated city, or any portion of a city, the power 
of taxation on the part of the highway district as to ad valorem 
taxes, and in general all power of taxation or assessment, shall 
extend to and include the persons and property within the territory of 
the included city. The residents of the included territory shall be 
deemed for all purposes residents of the highway district, and 
entitled to vote at highway district elections to the same extent as 
other residents of the highway district. Nothing in this title shall 
be construed as affecting or impairing any power of taxation or 
assessment for local city highway purposes on the part of the 
authorities of the city of any included territory. Each incorporated 
city, or portion of it, within a highway district, shall constitute a 
separate division of the district. The city council of each 
incorporated city within the territory of a highway district, so far 
as relates to their city, shall have the powers and duties as provided 
by this chapter and as provided in chapter 3, title 50, Idaho Code, in 
such case. 

(2) All the provisions of this title as to voting, taxation, 
assessments and bonding on the part of the highway district shall 
apply without change or discrimination to the persons and taxable 
property within the included territorial limits of a city. 

 
40-1324.JURISDICTION OVER INCLUDED TERRITORY. When a highway district 
is organized under the provisions of this chapter, it shall, except as 
otherwise provided, supersede all other highway districts or parts of 
districts within the limits of the highway district, and upon the 
organization the existing position of director of highways shall be 
abolished. After the organization of a highway district the highway 
commissioners have the exclusive power to levy and apply all bridge 
and highway taxes within the district. Where prior to the organization 
of a highway district bonds shall have been lawfully issued by the 
county including within its territory property afterward included 
within the highway district, the proper corporate authorities of the 
county shall continue to levy, collect and apply the taxes necessary 
to discharge the obligation of those bonds. Nothing in this chapter 
shall be construed as affecting any power of any incorporated city, or 
portion of it, lying within the limits of a highway district, to issue 
bonds as empowered by law and to levy, collect or apply the necessary 
taxes for them. 
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40-1325.ADOPTION OF BUDGET -- PUBLIC HEARING. Highway district 
commissioners shall, prior to certifying a property tax levy to the 
commissioners and a county assessor, as provided in subsections (1) 
and (3) of section 63-803, Idaho Code, adopt a budget and cause a 
public hearing to be held upon the budget. 

 
40-1326.NOTICE OF BUDGET HEARING. Notice of the budget hearing meeting 
shall be posted at least ten (10) full days prior to the date of the 
meeting in at least one (1) conspicuous place in each highway district 
and a copy of the notice shall also be published in accordance with 
the provisions of section 40-206, Idaho Code. The place, hour and day 
of the hearing shall be specified in the notice, as well as the place 
where the budget may be examined prior to the hearing. A full and 
complete copy of the proposed budget shall be published with and as a 
part of the publication of the notice of hearing. 

 
40-1327.PUBLIC INSPECTION OF BUDGET. The budget shall be available for 
public inspection from and after the date of the posting of notice of 
hearing at a place and during business hours as the highway 
commissioners may direct. 

40-1328.QUORUM OF HIGHWAY COMMISSIONERS AT BUDGET HEARING -- 
OBJECTIONS. A quorum of the highway commissioners shall attend the 
hearing and explain the proposed budget and hear any and all 
objections to it. 

 
40-1330.FISCAL YEAR. The fiscal year of the highway district shall 
commence on the first day of October of each year. 

 
40-1333.CITIES -- HIGHWAY RESPONSIBILITY. Cities, with city highway 
systems, shall be responsible for the construction, reconstruction and 
maintenance of highways in their respective city systems, except as 
provided in section 40-607, Idaho Code. Cities may make agreements 
with a county, highway district or the state for their highway work, 
or a portion of it, but they shall compensate the county, district or 
state fairly for any work performed. 

 
    40-1335.  Standards for curb construction -- Curb ramps for people 
with physical disabilities. (1) The standard for construction of curbs 
on each side of any city highway, or any connecting highway for which 
curbs and sidewalks have been prescribed by the appropriate governing 
body, shall require curb cuts or ramps at locations which allow a 
crossing movement at intersections. Each curb cut or ramp shall be 
constructed to allow reasonable access to the crosswalk for people 
with physical disabilities. 
(2)  Standards set for curb cuts and ramps under this section shall 
apply to all new curb construction and to all replacement curbs 
constructed at any point in a block which gives reasonable access to a 
crosswalk. 
 
40-1336.RECORD BOOKS TO BE KEPT. The highway district board of 
commissioners must cause to be kept permanently and indefinitely: 
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(1)  A minute book, in which must be recorded all orders and 
decisions made by them, and the proceedings at all regular and special 
meetings. 

(2)  An allowance book or disbursement journal, in which must be 
recorded all orders for the payment of money from the highway district 
treasury, to whom made, and on what account, dating, numbering and 
indexing the same through each year. 

(3)  A road book, containing all proceedings and adjudications 
relating to the validation and abandonment and/or realignment of 
highways, public streets and public rights-of-way within the highway 
district highway system. 

(4)  An ordinance book, containing all ordinances, stating the 
date enacted. 

(5)  A resolution book, containing all resolutions, stating the 
date adopted. 

 
40-1337.CLASSIFICATION AND RETENTION OF RECORDS. (1) Highway district 
records shall be classified as follows: 

(a)  "Permanent records" shall consist of, but not be limited to, the 
following: proceedings of the governing body, ordinances, resolutions, 
bond register, warrant register, budget records, general ledger, cash 
books, right-of-way use permits and records affecting the title to 
real property or liens thereon, and other documents or records as may 
be deemed of permanent nature by the highway district board of 
commissioners. 

(b)  "Semipermanent records" shall consist of, but not be limited to, 
the following: claims, contracts, cancelled checks, warrants, 
duplicate warrants, purchase orders, vouchers, duplicate receipts, 
bonds and coupons, registration and other election records, financial 
records and other documents or records as may be deemed of 
semipermanent nature by the board of highway district commissioners. 

(c)  "Temporary records" shall consist of, but not be limited to, the 
following: correspondence not related to subsections (1) and (2) of 
this section, cash receipts subject to audit, and other records as may 
be deemed temporary by the board of highway district commissioners. 

(d)  Those records not included in subsection (1)(a), (1)(b) or (1)(c) 
of this section may be classified as permanent, semipermanent or 
temporary by the board of highway district commissioners. 

(2)  Highway district records shall be retained as follows: 

(a)  Permanent records shall be retained for not less than ten (10) 
years. 

(b)  Semipermanent records shall be kept for not less than five (5) 
years after date of issuance or completion of the matter contained 
within the record. 

(c)  Temporary records shall be retained for not less than two (2) 
years. 
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TITLE 40  

HIGHWAYS AND BRIDGES 

CHAPTER 14  

SINGLE COUNTY-WIDE HIGHWAY DISTRICTS 

40-1401.ELECTION TO ESTABLISH DISTRICT. Any county may, at the 
discretion of the commissioners, or shall, upon a request in writing 
from ten percent (10%) or more of the qualified electors residing in 
each of the county commissioner subdistricts, hold an election at 
which the following question shall be submitted to the electorate: 
"Shall this county be served by one county-wide highway district for 
all city highways and county secondary highways?". The election for 
this question shall be held at the next general election following a 
decision by the board of county commissioners for such an election or 
upon receipt of the qualified voters written requests to hold such 
election. At least one (1) public hearing shall be held by the board 
of county commissioners, prior to the election. 

 
40-1403.REJECTION OF PLAN -- INTERVALS FOR NEW ELECTIONS. In any 
county where the question fails of adoption, another election may be 
called and held by the submission of petitions, but any subsequent 
election shall be held not oftener than two (2) years after the 
holding of any election submitting the question to the vote of the 
electorate. 

 
40-1404.APPOINTMENT OF FIRST HIGHWAY DISTRICT COMMISSIONERS IN CERTAIN 
COUNTYWIDE HIGHWAY DISTRICTS -- SUBDISTRICTS -- ELECTIONS, TERMS AND 
SALARIES OF COMMISSIONERS. For counties with a population of two 
hundred thousand (200,000) persons or less, if there is a majority 
affirmative vote at the election the county commissioners, at their 
next meeting shall organize the countywide highway district. The 
county shall be subdivided by the county commissioners into three (3) 
subdistricts, designated subdistricts number one, two and three, as 
nearly equal in population as practicable, and one (1) highway 
commissioner shall represent each subdistrict and be a resident of the 
subdistrict. The governor shall appoint the first countywide highway 
district commissioners. Where one (1) or more highway districts have 
been in existence at the time of the creation of the countywide 
highway district, the governor shall appoint, whenever practicable, at 
least one (1) of the former highway district commissioners as they 
shall qualify by reason of residence in the territorial limits of the 
subdistricts of the countywide highway district as a commissioner of 
the countywide highway district. County commissioners and city council 
members shall not be eligible to hold office as a countywide highway 
district commissioner. The originally appointed commissioners shall 
serve until the next general election when two (2) members shall be 
elected for two (2) years and one (1) member shall be elected for a 
term of four (4) years, the commissioner from subdistrict number one 
being elected for a term of four (4) years. The four (4) year term 
shall be allotted thereafter in rotation to subdistricts number two, 
three and one. A qualified voter of the countywide highway district 
shall be eligible to vote for each of the countywide highway district 
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commissioners, and the election shall be conducted as provided by 
Idaho statutes relating to holding elections at the county level. 

The highway commissioners shall take office on January 1 of the 
year immediately following their election, and each may be compensated 
in accordance with the provisions of section 40-1314, Idaho Code, or 
receive a salary not to exceed six hundred dollars ($600) per calendar 
month with the exception of the president of the highway commissioners 
who may receive a salary not to exceed seven hundred dollars ($700) 
per calendar month. 

 
40-1404A.ELECTIONS, TERMS AND SALARIES OF COMMISSIONERS IN CERTAIN 
COUNTYWIDE HIGHWAY DISTRICTS. In countywide highway districts located 
in a county with a population of more than two hundred thousand 
(200,000) persons in which the voters have chosen to establish a 
countywide highway district at a previous election, the county shall 
be divided by the county commissioners immediately upon the effective 
date of this act into five (5) subdistricts which shall be as nearly 
equal in population as practicable. No precincts shall be divided. A 
highway district commissioner shall be a resident of the subdistrict 
which he represents. Voters in each subdistrict shall vote only for 
one (1) candidate seeking to represent that subdistrict. County 
commissioners, mayors and city council members shall not be eligible 
to hold office as a countywide highway district commissioner. At the 
election held in 1998, commissioners representing subdistricts two and 
five shall be elected for two (2) year terms and commissioners 
representing subdistricts three and four shall be elected for four (4) 
year terms. Thereafter, all commissioners shall be elected for four 
(4) year terms. Any incumbent in office on the effective date of this 
act may complete the term to which they were elected and shall 
represent the subdistrict in which they reside. Any incumbent in 
office on the effective date of this act whose term expires on January 
1, 2000, shall retain that office until January 1, 2000, shall be 
assigned the subdistrict in which they reside by the county 
commissioners, which subdistrict shall be numbered one as provided in 
this section and that commissioner need not stand for election in 
1998. 

A qualified voter of the countywide highway district shall be 
eligible to vote for a countywide highway district commissioner 
residing in the elector’s subdistrict, and the election shall be 
conducted as provided by Idaho statutes relating to holding general 
elections at the county level. 

The highway commissioners shall take office on January 1 of the 
year immediately following their election, and each may be compensated 
in accordance with the provisions of section 40-1314, Idaho Code, or 
receive a salary not to exceed one thousand two hundred dollars 
($1,200) per calendar month with the exception of the president of the 
highway commissioners who may receive a salary not to exceed one 
thousand four hundred dollars ($1,400) per calendar month. 

 
40-1405.ORGANIZATION OF DISTRICT -- OFFICERS -- OFFICIAL BONDS. (1) 
Immediately after appointment, the county-wide highway district 
commissioners shall meet and organize, elect a chairman from their 
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number, and appoint a secretary and treasurer who may also be from 
their number, for terms fixed by them. The offices of secretary and 
treasurer may be filled by the same person. Certified copies of all 
appointments, under the hand of each of the commissioners, shall be 
filed with the clerk of the county commissioners and with the tax 
collector of the county. 

(2)  The officers of the highway district shall take and file 
with their secretary an oath for the faithful performance of the 
duties of their respective offices. Each highway commissioner and 
director shall execute an official bond in the sum of not less than 
five thousand dollars ($5,000). The treasurer on his appointment shall 
execute and file with the secretary an official bond in an amount of 
money equal to an amount that may come into his hands as treasurer. If 
a surety bond is given as provided in section 41-2604, Idaho Code, the 
bond need not exceed one hundred thousand dollars ($100,000), but in 
no case shall the amount of the bond be less than an amount set by the 
highway district commissioners. 

 
40-1406.POWERS AND DUTIES OF HIGHWAY COMMISSIONERS -- ONE HIGHWAY 
DISTRICT IN COUNTY -- HIGHWAY POWERS OF CITIES IN COUNTY ABOLISHED -- 
LAWS IN CONFLICT SUPERSEDED. The highway commissioners of a county-
wide highway district shall exercise all of the powers and duties 
provided in chapter 13 of this title, and are empowered to make 
highway ad valorem tax levies as provided by chapter 8, of this title. 
Only one (1) county-wide highway district shall be operative within a 
county where the electorate has voted affirmatively for the formation 
of a county-wide highway district. The district shall specifically be 
responsible for all county secondary and city highways and is hereby 
recognized as a body politic of this state. No city included within a 
county-wide highway district shall maintain or supervise any city 
highways, or levy any ad valorem taxes for the construction, repair or 
maintenance of city highways. No highway district included within a 
county-wide highway district, shall maintain any secondary highways or 
levy any ad valorem taxes for the construction, repair or maintenance 
of highways. Wherever any provisions of the existing laws of the state 
of Idaho are in conflict with the provisions of this chapter, the 
provisions of this chapter shall control and supersede all such laws. 
However, within the limits of any city, the city may expend city funds 
for the placement, care and removal of trees, shrubs, grass, and other 
plants, which are located within the rights-of-way of any highway of 
the county-wide highway district. 

The commissioners of a county-wide highway district may pass 
ordinances, rules, and make all regulations, not repugnant to law, as 
necessary, for carrying into effect or discharging all powers and 
duties conferred to a county-wide highway district pursuant to this 
chapter and chapter 13 of this title. All ordinances created or passed 
by the commissioners of a county-wide highway district shall require 
the affirmative vote of two-thirds (2/3) of the members of the full 
county-wide highway district commission. The style of all ordinances 
shall be: "BE IT ORDAINED by the board of highway district 
commissioners of (........) County, Idaho." All ordinances passed 
shall, before they take effect and within one (1) month after they are 
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passed, be published in at least one (1) issue of a newspaper 
published in the county or, if no paper be published in the county, 
then in some paper having general circulation therein. After such 
publication and before its effective date, such proposed ordinance 
shall not thereafter be amended in any particular wherein the 
amendment shall impose terms, conditions or privileges less favorable 
to the county-wide highway district than the proposed ordinance as 
published; but amendment favorable to the county-wide highway district 
may be made at any time and after publication. All ordinances passed 
pursuant to this section by the board of county-wide highway district 
commissioners may be proved by a certificate of the secretary of the 
county-wide highway district under the seal of the board of the 
county-wide highway district commissioners and shall be read and 
received in evidence in all courts and administrative proceedings 
without further proof. If ordinances duly passed are printed or 
published in book or pamphlet form by authority of the county-wide 
highway district commissioners, the printed or published book or 
pamphlet shall also be read and received in evidence in all courts and 
administrative proceedings without further proof. The commissioners of 
the county-wide highway district may enforce such ordinances by all 
appropriate administrative or judicial proceedings. 

 
40-1406A.SUMMARIZATION OF ORDINANCES PERMITTED -- REQUIREMENTS. (1) In 
lieu of publishing the entire ordinance under section 40-1406, Idaho 
Code, the highway district may publish a summary of the ordinance, 
which summary shall be approved by the governing body and which shall 
include: 

(a)  The name of the highway district; 

(b)  The formal identification or citation number of the ordinance; 

(c)  A descriptive title; 

(d)  A summary of the principal provisions of the ordinance, including 
penalties provided and the effective date; 

(e)  Any other information necessary to provide an accurate summary; 
and 

(f)  A statement that the full text is available at the highway 
district office. 

(2)  Notwithstanding subsection (1) of this section, whenever any 
publication is made under this section and the proposed or adopted 
ordinance contains legal descriptions or contains provisions regarding 
taxation or penalties concerning real property, those sections 
containing such information shall be published in full and shall not 
be summarized. In the case of a legal description of real property, 
the notice shall also include the street address or addresses of the 
property described, if any. In the case of a description covering one 
(1) or more street addresses, the street addresses of the corners of 
the area described shall meet this requirement. Maps may be 
substituted for a written legal description of property provided such 
maps contain sufficient detail to clearly define the area with which 
the ordinance is concerned. 

(3)  Before submission of a summary to a newspaper for 
publication under this section, the legal advisor of the highway 
district shall sign a statement, which shall be filed with the 
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ordinance, that the summary is true and complete and provides adequate 
notice to the public. 

(4)  The full text of any ordinance which is summarized by 
publication under this section shall be promptly provided by the 
highway district clerk to any citizen on personal request. 

 
40-1407.DISSOLUTION OF EXISTING DISTRICTS OR SYSTEMS -- TRANSFER OF 
FUNDS. In any county where the electorate adopts a county-wide highway 
district under the provisions of this chapter and at the time of 
reorganization of the district, city highway systems, highway 
districts, and/or county highway systems already exist, the 
commissioners shall dissolve those districts or systems and transfer 
all funds to the reorganized county-wide highway district. 

 
40-1408.EXPENSE OF NOTICES AND DISSOLUTION PROCEEDINGS. The expense of 
all notices and proceedings in relation to the dissolution of a city 
highway system, highway district and/or county highway system shall be 
chargeable to and borne by each respective city highway system, 
highway district and/or county highway system dissolved. 

 
 40-1409. Expenses of election. In all counties where elections are 
held under the provisions of this chapter, county commissioners shall 
pay expenses of the elections from the election fund of the county.  
 
40-1410.EXISTING SYSTEMS AND DISTRICTS -- TRANSFER -- LIABILITY. (1) 
When a county-wide highway district has been adopted, all city highway 
systems, highway districts and county highway departments shall 
prepare an inventory and financial statement and file the statement 
with the commissioners not later than ten (10) days subsequent to the 
canvass of the election. 

(2)  Title to all machinery, buildings, lands and property of 
every kind and nature, belonging to each city highway system, highway 
district and county highway system shall immediately upon the 
dissolution of the system or district and without further conveyance, 
be vested in the commissioners as custodians, and immediately 
thereafter, as soon as may be practical, delivered to the succeeding 
county-wide highway district and the district shall be liable for any 
and all unliquidated obligations of dissolved city highway systems, 
highway districts or county highway systems. 

 
40-1411.APPORTIONMENT OF FUNDS TO PAY DEBTS OF DISSOLVED 
DISTRICTS. Each year after its dissolution and until all indebtedness, 
including outstanding warrants of a dissolved system or district shall 
have been fully paid, it shall be the duty of the succeeding county-
wide highway district in which the districts were situated, to 
apportion for the benefit of any dissolved county or city highway 
system, or highway district that portion of moneys arising out of the 
highway users’ moneys and the moneys from all other sources as the 
system or district would be entitled to receive had it not been 
dissolved. The treasurer of the succeeding county-wide highway 
district shall place the moneys to the credit of the county-wide 
district in a special fund in the county treasury with other funds 
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belonging to the district, the funds to be used for payment of the 
dissolved system’s or district’s bonded or funded indebtedness. 

 
40-1412.CONTROL OF BRIDGES AND HIGHWAYS IN DISSOLVED SYSTEMS AND 
DISTRICTS -- SIDEWALKS -- SPECIAL ASSESSMENTS. (1) After the 
dissolution of any county highway system, city highway system or 
highway district, the county-wide highway district of the county in 
which the dissolved system or district was situate, shall have the 
same control over all bridges and highways of the system or district 
as is vested in the commissioners, highway district commissioners or 
city councils as provided for in section 40-801, Idaho Code. 

(2)  A county-wide highway district may provide by general 
ordinance for the construction, repair, replacement or removal of 
sidewalks which are deemed by the highway district commissioners to be 
dangerous and unsafe, and assess the costs as provided in subsection 
(3) of this section to the property in front of which the same shall 
be constructed, repaired or laid. 

(3)  All special assessments levied to which the provisions of 
this chapter are made applicable shall be due and payable to the 
treasurer of the county-wide highway district, and if not paid within 
thirty (30) days after mailing of notification of assessment, shall be 
declared delinquent, be certified to the tax collector of the county 
by the district treasurer, and shall be placed by the tax collector 
upon the tax roll and collected in the same manner and subject to the 
same penalties as other taxes. All money received on special 
assessments shall be held by the treasurer as a special fund to be 
applied to the payment of the improvement for which the assessment was 
made, and the money shall be used for no other purpose than to 
reimburse the highway district for money expended for the improvement. 

(4)  The tax collector of the county shall pay on demand to the 
treasurer all money received by him arising from ad valorem taxes or 
assessments levied. 

 
40-1413.BALANCE OF FUNDS OF DISSOLVED SYSTEM OR DISTRICT -- 
DISPOSITION -- NO FUNDS TO CITY. (1) After final payment of all 
expenses of proceedings and of all legal claims, liabilities, bonded 
and other indebtedness in relation to dissolution of a dissolved 
system or district, and after liquidation and winding up of the 
affairs of the system or district, all surplus moneys of the dissolved 
district remaining in the special fund of the dissolved city highway 
system, highway district and/or county highway department shall 
immediately be delivered to the treasurer of the county-wide highway 
district. 

(2)  No city whose incorporated limits lie wholly or partially 
within the boundaries of a dissolved highway district shall be 
entitled to receive any share of the moneys of the dissolved highway 
district. 

 
40-1414.CREATION OF LOCAL IMPROVEMENT DISTRICTS. In addition to the 
powers granted to county-wide highway districts under the provisions 
of this chapter, the districts are empowered to create local 
improvement districts for construction, reconstruction and maintenance 
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of highways and accompanying curbs, gutters, culverts, sidewalks, 
paved medians, bulkheads and retaining walls within the boundaries of 
the highway districts. 

The organization and operation of the local improvement districts 
shall be as nearly as practicable as prescribed in chapter 17, title 
50, Idaho Code. 

 
40-1415.RESPONSIBILITIES OF SINGLE COUNTY-WIDE HIGHWAY DISTRICTS 
WITHIN CITIES -- FINAL DECISION ON URBAN RENEWAL PROJECTS -- 
SETTLEMENT OF QUESTIONS. (1) County-wide highway districts organized 
under the provisions of this chapter, within the limits of any city 
shall be responsible for the design, construction, reconstruction and 
maintenance of city rights-of-way and accompanying curbs, gutters, 
culverts, sidewalks, paved medians, bulkheads and retaining walls. 
Within city rights-of-way, design, construction, reconstruction and 
maintenance shall include: 

(a)  Traffic and safety engineering for both motorist and pedestrian 
traffic; 

(b)  Procurement and installation of highway lighting where it is 
primarily of benefit to the motorist. Energy costs and maintenance of 
lighting shall subsequently be a function of the city; 

(c)  Procurement, installation, operation and maintenance of traffic 
control devices where they are needed for traffic control; and 

(d)  Drainage where it is necessary for motorist safety or necessary 
for right-of-way maintenance. 

(2)  Acquisition and acceptance of rights-of-way shall be the 
responsibility of the county-wide highway district. 

(3)  In matters of urban renewal projects, the city involved 
shall make the final decision concerning approval of the project based 
on the overall plan of the city. Prior to approval of an urban renewal 
project, the city shall submit the plan to the highway district for 
review and recommendations in accordance with subsection (1) of this 
section. The highway district shall submit its written recommendations 
with respect to the proposed urban renewal plan to the city within 
thirty (30) days after receipt of the plan for review. Upon receipt of 
the recommendations of the highway district, or if no recommendations 
are received within thirty (30) days, then the city may proceed 
without recommendations with the hearing on the proposed urban renewal 
project, and the highway district shall be responsible, as between the 
city and the highway district, for funding the district’s 
responsibilities as provided by subsection (1) of this section. 
Agreements entered into by a city pursuant to an urban renewal project 
prior to dissolution of the city highway system and organization of 
the successor highway district shall be binding upon the county-wide 
highway district. 

(4)  The highway district shall be responsible for planning and 
location of rights-of-way. In planning for and determining location of 
rights-of-way, the highway district shall submit to the appropriate 
planning agency the proposed location of the rights-of-way. In 
locating rights-of-way the highway district shall take into 
consideration the comprehensive general plan of the appropriate county 
or city planning agency. In planning for the location of rights-of-
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way, the highway district shall comply with all appropriate provisions 
of chapter 65, title 67, Idaho Code. 

(5)  The city shall retain jurisdiction and responsibility for 
outstanding local improvement district bonds or warrants sold or 
issued by the city prior to dissolution of the city highway system and 
organization of the successor highway district. 

(6)  All subdivision plats required to be submitted for 
acceptance and approval to the city and the county under the 
provisions of chapter 13, title 50, Idaho Code, shall be submitted to 
the highway district for consideration for acceptance and approval as 
to continuity of highway pattern, widths, drainage provisions, right-
of-way construction standards, traffic flow, the traffic volume demand 
occasioned by the proposed subdivision either within or without the 
boundaries of the proposed subdivision, and other matters pertaining 
to the function of the highway district. 

(7)  Within the limits of any city, the city may expend city 
funds for the placement, care and removal of trees, shrubs, grass, and 
other plants, which are located within the rights of way of any 
highway of the county-wide highway district. 

(8)  A city, after advising the board of highway district 
commissioners of its intent, shall be responsible for the placement, 
care and removal of any parking meters within the limits of any city, 
and for the enforcement of ordinances regulating the use of parking 
meters, which are located within the rights-of-way of any highway of 
the county-wide highway district. The city shall be entitled to all of 
the revenues received from parking meters. 

 
 40-1416. Authorization for voters to approve vehicle 

registration fee. (1) Notwithstanding the provisions of section 49-
207, Idaho Code, the voters of any county in which a countywide 
highway district is organized pursuant to chapter 14, title 40, Idaho 
Code, may authorize the countywide highway district to adopt a 
resolution by a majority vote of the countywide highway district 
commissioners to implement and collect a motor vehicle registration 
fee not to exceed two (2) times the amount established in section 49-
402, Idaho Code. The authorization to adopt, implement, and collect a 
vehicle registration fee may be made by the registered voters of the 
county only at a general election held in even-numbered years, and a 
simple majority of the votes cast on the question shall be necessary 
to authorize the fee.  

(2)  In any election, the resolution submitted to the county 
voters shall:  

(a)  State the exact rate of the fee; and  
(b)  State the duration of the fee.  
No rate shall be increased and no duration shall be extended 

without the approval of the voters, by the same simple majority of the 
votes cast.  

An election to approve or disapprove the adoption of a vehicle 
registration fee may be called for by the adoption of a resolution by 
a majority vote of the countywide highway district commissioners. Any 
costs incurred to conduct the election for the district shall be paid 
by the county.  
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(3)  Any countywide highway district authorized to adopt a 
resolution for a vehicle registration fee shall contract with the 
department for the collection, distribution, and administration of the 
fee in like manner, and under the definitions and rules for the 
collection and administration of other registration fees as set forth 
in chapter 4, title 49, Idaho Code. Monthly, following receipt by the 
department of revenues from the implementation of a vehicle 
registration fee, the department shall remit the same to the 
countywide highway district implementing such fee, less a deduction 
for such amount as may be agreed upon between the department and the 
commissioners of the countywide highway district, for the department's 
actual costs for collection and administration of the fee. The vehicle 
registration fee shall not become part of the state highway account or 
state highway distribution account.  

(4)  The countywide highway district must use the funds generated 
by a vehicle registration fee exclusively for the construction, 
repair, maintenance, and traffic supervision of the highways within 
its jurisdiction, and the payment of interest and principal of 
obligations incurred for said purposes.  

(5)  Sections 49-405, 49-408, 49-416, 49-404, 49-409, 49-415 and 
49-410, Idaho Code, shall be subject to the provisions of this 
section. 
40-1417.APPLICATION OF CAMPAIGN REPORTING LAW TO COUNTY-WIDE HIGHWAY 
DISTRICT ELECTIONS. The provisions of sections 67-6601 through 67-
6616, Idaho Code, and sections 67-6623 through 67-6628, Idaho Code, 
insofar as they relate to the reporting of campaign contributions and 
expenditures are hereby made applicable to all elections for county-
wide highway district commissioners, except that the clerk of the 
board of highway district commissioners shall stand in place of the 
secretary of state. 

 
 40-1418. Proceedings for dissolution of existing single countywide 
highway district. All proceedings for the dissolution of single 
countywide highway districts shall be initiated by a petition of ten 
percent (10%) or more of the qualified electors residing in each of 
the county commissioner subdistricts, addressed to the commissioners 
of the county in which the single countywide highway district is 
situate, and which shall concisely state the grounds or reasons for 
the dissolution and contain a request for a hearing of the petition. A 
hearing on the petition shall be conducted pursuant to sections 40-
1803 through 40-1805, Idaho Code. Following the hearing on the 
petition, the election and process for dissolution shall be conducted 
as provided in title 34, Idaho Code. The election shall be held at the 
next general election and in the event a majority of the qualified 
electors at the election vote in favor of dissolution, the commission 
shall immediately make and enter an order declaring the single 
countywide highway district dissolved. 
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Introduction 

Purpose 

Environmental Protection Agency, Region 10 (EPA) issued a Phase II National Pollutant 

Discharge Elimination System (NPDES) Municipal Separate Storm Sewer System (MS4) 

Permit (Permit) (No.IDS-028185) to the Ada County Highway District (ACHD) on 

October 15, 2009.  The Permit authorizes ACHD to discharge stormwater from ACHD’s 

MS4 outfalls to waters of the United States in accordance with the conditions and 

requirements of the Permit.  The Permit area includes the cities of Eagle, Meridian, and 

urbanized unincorporated Ada County (urbanized Ada County).  The Permit will expire 

on October 14, 2014 and is expected to be reissued in five year cycles thereafter.  

 

This document represents ACHD’s Pollutants of Concern (PoC) Guide for the Phase II 

permit area of Meridian, Eagle, and unincorporated urbanized Ada County. The Permit 

requires ACHD “to develop and implement a comprehensive storm water management 

program designed to reduce the discharge of pollutants from the ACHD drainage systems 

to the maximum extent practicable (MEP), and to protect the water quality of receiving 

waters.”  This PoC Guide outlines and serves as a guide for ACHD priorities and 

activities associated with the pollutants of concern: phosphorous, bacteria, and total 

suspended solids (TSS).  The PoC Guide is to be used in conjunction with the six 

minimum measures actions and activities described in Section 4 of ACHD’s Phase II 

Stormwater Management Plan (ACHD 2011).  Together these documents are the basis on 

which ACHD will continue to build as new best management practices/actions and 

activities are identified and implemented.  

Scope 

ACHD’s Phase II NPDES MS4 permit includes development, implementation and 

enforcement of a Stormwater Management Program (SWMP).  As part of the SWMP 

ACHD has developed this PoC Guide to assist ACHD in meeting the following Permit 

requirements: 

 

I.C.2:  The permittee is not authorized to discharge storm water that will cause, or 

have the reasonable potential to cause or contribute to an excursion above the 

Idaho water quality standards. 

 

II. C.3:  The permittee’s Annual Report must include a description of how the 

activities in each of the minimum control measures in Part II.B are targeted by the 

permittee to control the discharge of pollutants of concern, and ensure to the 

maximum extent practicable that the MS4 discharges will not cause or contribute 

to an excursion above an applicable Idaho water quality standards. This discussion 

must specifically identify how the permittee will evaluate and measure the 

effectiveness of the SWMP to control the discharge of the pollutants of concern. For 

those activities identified in Part II.B requiring multiple years to develop and, 

implement, the permittee shall provide updates on progress to date. The permittee 

must submit this description of the SWMP implementation to EPA and IDEQ as part 
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of the first Annual Report required in Part IV.C, and update it annually in subsequent 

Annual Reports. 

 

Pollutants of concern in the lower Boise River watershed are phosphorus, sediment and 

bacteria. These pollutants have been identified as the source of impairment in water 

quality-limited listings for the lower Boise River and its tributaries. Water quality 

improvement plans (i.e., total maximum daily loads (TMDLs) and Implementation Plans) 

have been developed for each of these parameters. These plans establish load and 

wasteload allocations (WLAs) that are designed to reduce overall pollutant loading to 

levels needed to meet in-stream water quality targets and criteria (Table A).  

 

Table A. Water quality criteria for pollutants of concern 

Constituent Value Unit Source/Comment 

Total phosphorus 70 ug/L 

Snake River –Hells Canyon TMDL (2004) target at 
Parma; no currently approved allocation in Boise 
River 

Total suspended solids 50/80 mg/L 

Lower Boise River TMDL (1999) targets: Allocation 
requires NPDES implementation 

E. Coli 406 /100mL 

State Water Quality Criteria and TMDL target: 
Allocation requires NPDES implementation 

 

The lower Boise River sediment and bacteria and phosphorous implementation plans 

(IDEQ 1999, 2003 and 2008) require implementation of the MS4 NPDES permit.  EPA 

(2002) has indicated that best management practices (BMPs) should be sufficient for 

meeting the WLAs although more recent guidance (EPA 2010) states additional 

restrictions may be necessary when best management practices are not sufficient. EPA 

(2008) also recommends tiered implementation by combining BMPs with efforts to 

minimize runoff and disconnect impervious surfaces. Successful implementation of these 

and other NPDES permit required minimum control measures, as surrogates for site 

specific discharge limits, includes actions to assess effectiveness. An overview of ACHD 

activities directed toward the control of pollutants of concern and efforts to assess their 

effectiveness follows. 

 

Stormwater Pollutants of Concern and Their Sources 

Stormwater runoff from impervious surfaces carries large amounts of various pollutants 

to the surface waters of the United States. These pollutants include nutrients, 

silt/sediment, pathogens, oil/grease, metals, debris and litter. As previously stated, of 

particular concern to the water bodies in the Phase II permit area are phosphorus, 

sediment, and bacteria. 

 

Phosphorus  

Phosphorus is a nutrient that promotes weed and algae growth in lakes and streams. 

Excessive weed growth clogs waterways and blocks sunlight. When algae die, they sink 

to the bottom and decompose in a process that removes oxygen from the water. Fish and 

other aquatic organisms can't exist in water with low dissolved oxygen levels. Some 
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sources of phosphorous are fertilizer runoff from agricultural activities and 

urban/suburban lawns, human and animal waste, and detergents. 

 

Sediment 

Large amounts of sediment (including silt, sand, clay and organic matter), when 

dislodged and swept by storm water into water bodies, can disrupt ecosystems and 

drinking water supplies. Storm water runoff that contains sediment can deposit harmful 

amounts of silt and other material in sensitive areas such as wetlands, wildlife preserves, 

and stream and lake bottoms, harming habitat needed by aquatic insects and plants. 

Sediment blocks sunlight needed by aquatic plants to grow and can carry toxic chemicals 

that deplete oxygen in water bodies. Stormwater sediment in surface waters generally are 

the result of soil erosion from construction sites, lawns, and gardening/landscaping 

activities. 

 

Bacteria  

Bacteria include infectious agents and disease producing organisms normally associated 

with human and animal wastes, leakage from sewers and seepage from septic tanks. 

These organisms can cause disease in humans and animals when present in drinking 

water and contact recreation water bodies. Bacterial contaminants come from organic 

matter, animal waste and litter. 

 

Toxic Substances That Contain PoC 

Toxic substances contain the pollutants of concern and are ubiquitous in the urban 

environment.  These substances may enter surface waters either dissolved in runoff or 

attached to sediment or organic materials. The principal concerns in surface water are 

their entry into the food chain, bioaccumulation, toxic effect on fish, wildlife and 

microorganisms, habitat degradation, and contamination of public water supply sources. 

Some toxic substances that may be present in residential areas, businesses and 

construction sites are listed below: 

 Residential: Pet waste, vehicle fluids (oil and antifreeze) paint, pesticides, 

solvents, hazardous wastes, street litter, soap from car washing, and swimming 

pool discharges 

 Businesses: Vehicle fluids, soap from equipment washing, waste process water 

and hazardous liquids, and solvents 

 Construction: Sediment, wash water from concrete mixers, used oil and solvents, 

vehicle fluids and pesticides 

 

Effectiveness Assessment 
A Permit required element of the SWMP is to assess the effectiveness of the activities 

implemented to control the PoC.  Effectiveness assessment is a process that is used to 

evaluate whether stormwater management activities are resulting in desired outcomes. 

This Guide adopts an effectiveness assessment approach based on the Municipal 

Stormwater Program Effectiveness Assessment Guidance (CASQA, 2007).   In this 

approach, a range of assessment methods are used to meet specific desired outcomes and 

goals (Table B).  A description of the outcomes and assessment methods follow.  
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This Guide uses six Outcome Levels (CASQA, 2007) to refer to the results of activities 

(as discussed in this Guide), control measures, or overall SWMP.  Outcome Levels help 

to categorize and describe the desired results or goals of programs and activities.  For the 

purposes of this Guide, Outcome Levels 1-4 are the primary focus.  As the Phase II 

SWMP matures, Outcome Levels 5 and 6 will become more relevant.  Each Outcome 

Level is described below: 

 

Level 1 – Documenting Activities 

Level one outcomes provide direct feedback on whether the activities or control 

measures are being developed and implemented as planned and on schedule. 

 

Level 2 – Raising Awareness 

Level two outcomes provide feedback on how effective the various control measures 

have been in raising awareness and changing attitudes of the target audiences. 

 

Level 3 – Changing Behavior 

Level three outcomes provide feedback on how effective the activities and control 

measures have been in motivating target audiences to change their behaviors and 

implement appropriate BMPs. 

 

Level 4 – Reducing Loads from Sources 

Level four outcomes provide feedback regarding reductions in the amounts of 

pollutants associated with the specific sources resulting from the implementation or 

enhancement of a BMP. 

 

Level 5 – Improving Runoff Quality 

Level five outcomes may be measured as reductions in one or more specific 

pollutants, and may reflect effectiveness at a variety of scales ranging from site-

specific to programmatic.   

 

Level 6 – Protecting Receiving Water Quality 

Level six outcomes focus on compliance with water quality standards, protection of 

biological integrity, and beneficial use attainment.   

 

Assessment methods are activities, actions or processes used to obtain and evaluate 

assessment data or information (CASQA 2007).  The assessment methods used in this 

Guide vary depending on activity (Table C). Each of the assessment methods to be used 

by ACHD in determining program effectiveness is discussed below:   

 

 Confirmation – consists of documenting whether an activity has been done.    

 

 Tabulation – is the tracking and accounting of activities performed.  This method 

relies on good record keeping and can be used to document trends over time. An 

example of tabulation is the number of catch basin cleaned in a year.  

 

 Surveys – can be done via different methods and are designed to determine the 

knowledge, awareness, and behaviors of a specific population (school children, 
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residents, etc.).  For public education and involvement activities, surveys will be 

used to assess change in the public’s awareness and attitudes regarding 

stormwater management. 

 

 Inspections or site visits - include any method used to directly observe or assess 

practices used by a target audience.  They may be regulatory or part of an 

information gathering educational outreach effort.  ACHD will document 

inspections of activities that can be visually assessed.  

 

 Quantification – consists of quantity tracking and pollutant load estimation.  

General loading estimates for specific activities will be combined with tabulation 

data to estimate load reductions. For example, load estimates for sediment and 

phosphorus may be calculated based on truck loads of sediment removed from 

basin.  

 

 Monitoring - collection of monitoring data to demonstrate effectiveness of 

activities is difficult due to the variability of stormwater runoff and the resource 

intensity needed to perform the monitoring. For this reason, the other 

effectiveness assessment methods discussed previously will be the primary focus 

of ACHD’s assessment efforts. ACHD is performing stormwater discharge 

characterization monitoring at two sites in the Phase II permit area (Phase II 

Monitoring Plan, 2010). 
 

Table B.  Applicable Assessment Methods for Different Outcome Levels (CASQA, 

2007) 

Assessment 
Methods 

Outcome Levels 

Level 1 
Document 
Activities 

Level 2 
Raise 

Awareness 

Level 3 
Change 
Behavior 

Level 4 
Reduce 

Loads from 
Sources 

Level 5 
Improve 
Runoff 
Quality 

Level 6 
Protect 

Receiving 
Water 
Quality 

Confirmation X      

Tabulation X X X    

Surveys  X X    

Inspections X X X X   

Quantification    X X X 

Monitoring    X X X 
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Overview of Activities 
This section describes activities that are targeted to control pollutants of concern (PoC) to 

fulfill the Permit.  ACHD currently implements some of the proposed activities that are 

targeted to control pollutants of concern (PoC) while other activities may be implemented 

throughout the permit term.  Each of the activities address one or more of the required 

“minimum control measures” identified in Section II.B of the Permit, with the exception 

of the minimum measure addressing construction site runoff controls (Table C).  

Construction site runoff controls are currently implemented by ACHD and this minimum 

measure is discussed in more detail in Section 4.5 of ACHD’s Phase II Stormwater 

Management Plan (ACHD 2011).  Table C also depicts the assessment methods that may 

be used for each activity.    

 
For each activity listed in the Guide, there are one or more actions that can be performed to 

meet the overall activity objective.  These activities have been separated into primary 

activities that address all three of the pollutants of concern and activities that are more 

focused on a specific pollutant. This Guide provides a table of summary details for each 

activity including the Permit associated minimum measure(s) and Permit required 

measurable goals and assessment methods.  Each summary table is followed by 

background and supporting information about the activity, actions that can be 

implemented, and specifics on effectiveness assessment measures applicable to actions 

listed.  Summary detail information for each activity includes: 

 
• Activity name 

• Minimum measure(s) 

• Parties affected or targeted by the activity 

• Objective of the activity 

• Assessment methods 

• Measurable goals  

• Outcome level 

• Implementation schedule or timeframe 

• Responsible party for implementing or follow up actions 
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Table C.  Minimum control measures, activities and effectiveness assessment methods 

targeted to address the pollutants of concern (PoC) 
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A. Activities for all PoC                  

1 Maintenance of basins           X  X X X   X  X 

2 Site design measures         X    X X   X     

3 LBR Watershed Council X X          X X         

                     
P. Phosphorus Activities                  

1 Fertilizer management X X          X X  X       

2 Dry weather discharges X X          X X X  X   

3 Septic system maintenance X X X        X X X  X    

                     
S. Sediment Activities                  

1 Street sweeping           X  X X     X   

2 Catch basin cleanout           X  X X     X   

3 Agricultural load reductions     X        X X     X   

                     
B. Bacteria  Activities                  

1 Pet Waste management X X          X   X       

2 Waterfowl management X X          X  X X     X 

3 Confined animal management X X          X X X X     
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Activities for all PoC 

The following are activities that are directed toward control of all PoC. In general these 

activities have a higher priority for implementation because all PoC are reduced. 

A.1  Maintenance of Stormwater Seepage Beds and Detention 
and Retention Ponds 

 

A.1. Summary Details 

ACTIVITY NAME: Maintenance of Stormwater Seepage Beds and Detention and 
Retention Ponds 

MINIMUM CONTROL MEASURE(S)  Pollution Prevention/Good Housekeeping 

PARTIES AFFECTED OR 

TARGETED: 
 ACHD  
 Homeowners Associations  

OBJECTIVES:  Reduce sediment, bacteria, and phosphorus 
 Increase lifespan of stormwater seepage beds and ponds 

ASSESSMENT  METHODS:  Confirm  
 Tabulate 
 Survey  
 Quantify 
 Monitor 

MEASURABLE GOALS:  Clean or improve 10 basins per year 
 Retrofit one detention or retention basin per year 

OUTCOME LEVEL  Level 4 – Reducing Loads from Sources 

IMPLEMENTATION SCHEDULE OR  
TIMEFRAME: 

 Permit Year 2 
 

IMPLEMENTATION OR FOLLOW UP 

RESPONSIBILITY: 
 ACHD Maintenance and Operations Department 

 

There are approximately 1,674 infiltration seepage beds and 601 stormwater ponds 

(retention and detention) in ACHD's Phase II permit area. While design, construction and 

maintenance has varied over the years, effectiveness of these facilities for reducing 

sediment, phosphorus and bacteria stormwater discharge loads can be improved by 

regular maintenance (EPA 2009a). Some of mechanisms that can affect and improve 

management of the PoC in stormwater seepage beds and ponds include: 

 

 Stormwater seepage beds and pond facilities accumulate sediment from inflow 

loads. Removal of accumulated sediment reduces susceptibility to flushing during 

high flow events and increases treatment effectiveness for sediment. 

 

 Stormwater seepage beds and pond facilities accumulate organic material through 

inflow loads and growth of vegetation. Removal of accumulated organic matter 

reduces potential production of soluble phosphorus.  This organic matter, which 

contains phosphorus, will degrade and release accumulated phosphorus during 

higher stormwater flow events. Removing the material removes phosphorus and 

increases phosphorus treatment effectiveness. 
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 Vegetation in stormwater ponds and seepage beds perform a variety of functions 

including uptake of nutrients, filtration and soil stabilization (EPA 2009). Regular 

harvesting and selective removal of vegetation improves removal effectiveness, 

reduces re-release of nutrients and minimizes the potential for adverse affects 

such as outlet or overflow plugging. 

 

 A primary mechanism for reduction of pathogens in infiltration facilities is 

filtration and exposure to oxygen in the unsaturated zone. For this reason, a 

minimum depth to groundwater of three feet has been established by ACHD and 

others (ACHD 2002 and DEQ 2005). Restoring infiltration rates and increasing 

the thickness of the unsaturated zone will increase effectiveness of pathogen 

reduction. Removal and replacing of the sand layer also removes pollutants and 

reduces the potential for nuisance conditions associated with standing water.  

 

This activity focuses on efforts to increase the treatment effectiveness of stormwater 

ponds and seepage beds and other water quality controls in subdivisions and ACHD 

owned stormwater ponds and seepage beds. Actions are dependent upon the type, design, 

and condition of the facilities. Many of these recommended actions are described in the 

Stormwater Wet Pond and Wetland Management Guidebook (EPA 2009a). 

 

Actions can include: 

 Removal of accumulated sediment and organic matter e.g. decayed plant material, 

leaves, etc. 

 Selective vegetation removal of overgrown vegetation 

 Developing vegetation guidelines for new basins and re-vegetation of existing 

basins 

 Regular, scheduled inspection of basins by trained ACHD staff 

 Installation of forebays to reduce future sediment accumulation (UDFCD 2008). 

 Reconstructing extended detention facilities to provide permanent micro pool for 

better management of nuisance water flows (UDFCD 2008) 

 Cleaning and/or replacing of piping and over flow structures 

 Removing and replacing upper layers of sand to improve drainage and depth to 

groundwater 

 Promoting efforts for more regular inspection, cleaning of debris and vegetation, 

and scheduled maintenance by homeowner associations (HOAs)  

 

Assessment Methods:  

 Confirm activities performed by ACHD staff e.g. inspections performed, retrofits 

completed, etc. 

 Tabulate total number of ponds and seepage beds cleaned through ACHD 

maintenance database 

 Survey HOAs to determine awareness of benefits of and need for maintenance 

 Quantify mass of sediment, organic matter and phosphorus removed through 

ACHD cleaning activities 
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 Monitor sediment and organic matter for total phosphorous, E coli, and total 

suspended solids (i.e. collection of samples for laboratory analyses) to be used to 

quantify loads removed from seepage beds and ponds.  
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A.2  LID Site Design Measures For New Construction   
 

A.2. Summary Details 

ACTIVITY NAME: Site Design Measures for New Construction 

MINIMUM CONTROL MEASURE(S)  Post Construction Stormwater Management for New Development 
and Redevelopment Projects 

PARTIES AFFECTED OR 

TARGETED: 
 ACHD  
 Development Community e.g., Developers, Engineers,  and  

Designers 
 Municipalities 

OBJECTIVES:  Reduce sediment, bacteria, and phosphorus 
 Increase disconnection of impervious areas 

ASSESSMENT  METHODS:  Confirm  
 Tabulate 
 Inspect 

MEASURABLE GOALS: Incorporate LID Site Design Measures in ACHD policy manual 

OUTCOME LEVEL  Levels 2 and 3 – Raising Awareness and Changing Behavior 

IMPLEMENTATION SCHEDULE OR  
TIMEFRAME: 

 Permit Year 5  
 

IMPLEMENTATION OR FOLLOW UP 

RESPONSIBILITY: 
 ACHD Stormwater Section 
 ACHD Development Services Section 

 

Site design measures with an emphasis on low impact development (LID) are site 

planning techniques for pollution prevention and reduction in stormwater flow rates and 

durations. LID site design measures attempt to mimic a site’s predevelopment hydrologic 

regime, using distributed landscape features and engineered devices such as bioretention, 

grass swales, vegetated rooftops, rain barrels, and permeable pavements to reduce runoff, 

minimize pollutant discharges, decrease erosion, and maintain base flows of receiving 

streams. These measures focus on capturing and infiltrating the stormwater into the soil 

as close as possible to the point at which it hits the ground, thus reducing runoff. LID site 

design measures differ from conventional stormwater management approaches, which 

typically aim to move water away from a site as quickly as possible via impervious 

surfaces (gutters, pipes, and paved ditches) to a central retention/detention site and/or 

treatment device. LID site design measures include design measures to minimize: 

 Land disturbance and preserve high-quality open space; 

 The amount of impervious surface area; and 

 Impervious surfaces that are directly connected to the storm drain system (unless 

the connection includes stormwater treatment measures).  

 

Use of these measures can reduce overall runoff, produce discharge rates that will better 

mimic a natural hydrograph, and improve the quality of stormwater runoff by detention, 

infiltration and reuse. These measures are specifically recommended as an approach to 

managing stormwater in areas with impaired (i.e., water-quality limited) waters (EPA 

2008).  Site design measures for new construction include: 

 Vegetated swales and buffer strips to filter and infiltrate stormwater 

 Flow-through planter boxes to infiltrate stormwater 

 Cluster structures and paved surfaces to disconnect impervious areas 

 Use of landscaping as a stormwater feature to filter and infiltrate stormwater 

Appendix C



   

12 

 

 Pervious concrete/asphalt and pavers (in non-public street areas and areas where 

parking occurs, e.g. low traffic areas) to infiltrate stormwater 

 Modify lot grading to reduce runoff from entering MS4 

 

Actions can include: 

 Revise the ACHD stormwater management policy to include LID measures 

 Educate the development community to better understand benefits of LID 

measures 

 Educate the development community to better understand the need for LID 

consideration during early planning 

 

Assessment Methods:  

 Confirm LID measures are in ACHD policy manual 

 Tabulate the number of new construction sites that incorporate LID concepts  

 Inspect installation of LIDs to ensure appropriate installation and maintenance. 
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A.3  Lower Boise River Watershed Council   
 

A.3. Summary Details 

ACTIVITY NAME: Lower Boise River Watershed Council 

MINIMUM CONTROL MEASURE(S)  Public Education and Outreach 
 Public Involvement/Participation 

PARTIES AFFECTED OR 

TARGETED: 
 ACHD  
 General Public 

OBJECTIVES:  Reduce sediment, bacteria, and phosphorus in watershed 
 Increase awareness about water quality in the Lower Boise 

Watershed 

ASSESSMENT  METHODS:  Confirm  
 Tabulate 

MEASURABLE GOALS:  Participate in 10 monthly meetings per year 
 Provide support to Lower Boise River Watershed Council 

OUTCOME LEVEL  Level 2– Raise Awareness 

IMPLEMENTATION SCHEDULE OR  
TIMEFRAME: 

 Upon the effective date of the Permit 
 

IMPLEMENTATION OR FOLLOW UP 

RESPONSIBILITY: 
 ACHD Stormwater Section 

 

The Lower Boise River Watershed Council (LBWC), the State designated Watershed 

Advisory Group (WAG), provides input to Idaho Department of Environmental Quality 

regarding local water quality concerns. ACHD is a founding participant in the LBWC and 

continues active involvement.   

 

This activity focuses on participation in efforts to improve water quality management of 

the Boise River. Information on recommended stormwater management is provided to 

other participants to increase awareness of others interested in improving water quality. 

ACHD also learns about actions by other stakeholders. This can lead to more coordinated 

actions by all. The group also funds monitoring to assess current water quality conditions 

and effectiveness of long term water quality improvement actions throughout the lower 

Boise River valley.  . 

 

Actions can include: 

 Participate in monthly meetings 

 Participate in technical advisory committee (TAC) meetings 

 Provide in-kind and/or financial support to LBWC 

 

Assessment Methods:  

 Confirm activities  

 Tabulate ACHD meeting attendance 

 Tabulate level of ACHD support (financial and in-kind) 
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Activities for Phosphorus 

Analysis of water quality data used for lower Boise River TMDL implementation 

planning (DEQ 2008) shows phosphorus loads from stormwater are relatively minor 

compared to wastewater and agriculture loads. Furthermore, the overall levels of 

phosphorus discharging from all land uses are expected to decrease as agricultural land is 

converted to urban land uses. Still, efforts to reduce phosphorus discharge loads in urban 

and residential stormwater by implementing appropriate best management practices 

(BMPs) and other controls are mandated in the Total Phosphorous Implementation Plan 

(IDEQ 2008) and ACHD’s NPDES Phase I and Phase II Permits. 

 

In addition to the primary activities for PoC discussed previously, the following are 

additional activities that are more specifically directed toward control of phosphorus: 

 

P.1  Residential Fertilizer Management 
 

P.1. Summary Details 

ACTIVITY NAME: Residential Fertilizer Management 

MINIMUM CONTROL MEASURE(S)  Public Education and Outreach 
 Public Involvement/Participation 

PARTIES AFFECTED OR 

TARGETED: 
 ACHD  
 Residential Areas, HOAs 
 Lawn care businesses 
 Municipalities 

OBJECTIVES:  Reduce phosphorus 
 Increase awareness on appropriate fertilizer application 

ASSESSMENT  METHODS:  Confirm  
 Tabulate 
 Survey  

MEASURABLE GOALS: 10% decrease in complaints received related to fertilizer over 
application on sidewalks and roadways 

 Perform 10 outreach visits with lawn care businesses per year 

OUTCOME LEVEL  Level 2 and Level 3 – Raise Awareness and Changing Behavior 

IMPLEMENTATION SCHEDULE OR  
TIMEFRAME: 

 Permit Year 3 
 

IMPLEMENTATION OR FOLLOW UP 

RESPONSIBILITY: 
 ACHD Stormwater Section 
 

 

Use of fertilizers that contain phosphorus are a documented source of phosphorus in 

watersheds. Research conducted through the Washington State University Extension has 

documented that phosphorus is rarely deficient in landscape plantings (Chalker-Scott 

2010).  Another study showed that restricting the use of phosphorus containing fertilizers 

on lawns improved water quality (EPA 2009b).  Studies by the University of Michigan 

on the Huron River showed a 28% total phosphorous reduction one year after 

implementing a municipal ordinance limiting the application of lawn fertilizers 

containing phosphorus. Minnesota (MDA 2010) enacted a law in 2002 to restrict 

unnecessary phosphorus fertilizer use to prevent enrichment in rivers. The law prohibits 

use of phosphorus lawn fertilizer unless new turf is being established or a soil or tissue 

test shows need for phosphorus fertilization. The law also requires fertilizer of any type 
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to be cleaned up immediately if spread or spilled on a paved surface, such as a street or 

driveway. Other regions of the country have implemented public awareness campaigns to 

reduce phosphorous use and encourage the use of “Zero Phosphorus” fertilizers.   

 

Actions can include:  

 Efforts to increase public awareness regarding the adverse environmental impacts 

related to use of fertilizer that contains phosphorus – residential areas, lawn care 

businesses, property management businesses 

 Providing the public information on the methods to control or limit phosphorus 

use 

 Survey stores to assess availability of zero phosphate fertilizer 

 Work with local municipalities to consider implementing a municipal ordinance 

limiting the application of lawn fertilizers containing phosphorous  

 

Assessment Methods:  

 Confirm activities 

 Tabulate availability of zero-P fertilizer in local gardening and home 

improvement stores 

 Tabulate number of complaints associated with fertilizer use 

 Tabulate outreach efforts 

 Survey public on use of lawn fertilizers  
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P.2  Dry Weather Discharges 
 

P.2. Summary Details 

ACTIVITY NAME: Dry Weather Discharges 

MINIMUM CONTROL MEASURE(S)  Public Education and Outreach 
 Public Involvement/Participation 

PARTIES AFFECTED OR 

TARGETED: 
 ACHD  
 Residential Areas, HOAs 
 Irrigation Facility Operators 
 Landscaping  Professionals (Private and Public) 

OBJECTIVES:  Reduce phosphorus  
 Increase awareness of water quality issues associated with irrigation 

runoff 

ASSESSMENT  METHODS:  Confirm  
 Tabulate 
 Quantify 

MEASURABLE GOALS: Perform 5 outreach visits related irrigation practices e.g. irrigation   
operators, homeowners, etc. per year 
10% decrease in dry weather discharge complaints 

OUTCOME LEVEL Level 2 and Level 4 – Raise Awareness and Reduce Loads 

IMPLEMENTATION SCHEDULE OR  
TIMEFRAME: 

 Permit Year 5 
 

IMPLEMENTATION OR FOLLOW UP 

RESPONSIBILITY: 
 ACHD Stormwater Section 
 

 

Dry weather discharges from the storm drain system occur in many areas during periods 

when there is limited or no precipitation. These discharges have been identified in the 

Total Phosphorus Implementation Plan (IDEQ 2008) as a source of phosphorus loading 

to the Boise River. Primary water sources appear to be lawn and landscape irrigation, 

groundwater and agricultural irrigation facility discharges and overflows. Other more 

intermittent dry weather sources could include car washing, sidewalk cleaning, and 

construction related activities.  

 

This activity focuses on identifying sources and reducing storm drain system flows 

during dry weather periods.  

 

Actions can include:  

 Identify locations of significant irrigation facility discharges and investigate 

approaches to reduce/eliminate discharges entering the ACHD storm drain system 

 Work with subdivisions/HOA’s to improve landscape irrigation practices through 

reducing/eliminating irrigation waters from homeowner/common area landscape 

discharges    

 Identify areas with high groundwater and investigate approaches to reduce 

groundwater infiltration flows into ACHD’s storm drain system  

 Identify locations of significant agricultural field runoff into the ACHD storm 

drain system and investigate approaches to reduce/eliminate discharges entering 

the ACHD storm drain system 
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Assessment Methods:  

 Confirm activities 

 Tabulate efforts to identify and reduce dry weather discharges 

 Quantify potential phosphorus load reductions based on number of dry weather 

discharges removed and eliminated 
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P.3  Septic System Maintenance (and upgrade) 
 

P.3. Summary Details 

ACTIVITY NAME: Septic System Maintenance 

MINIMUM CONTROL MEASURE(S)  Public Education and Outreach 
 Public Involvement/Participation 
 Illicit Discharge Detection and Elimination 

PARTIES AFFECTED OR 

TARGETED: 
 ACHD  
 Homeowners on Septic Systems 
 Municipalities 

OBJECTIVES:  Reduce phosphorus and bacteria 
 Increase septic system disconnection 

ASSESSMENT  METHODS:  Confirm  
 Tabulate 
 Survey  
 Quantify 

MEASURABLE GOALS:  Map showing locations to focus outreach activities 
Meet with municipal and county officials  

OUTCOME LEVEL  Level 4 – Reducing Loads from Sources 

IMPLEMENTATION SCHEDULE  OR 

TIMEFRAME: 
 Permit Year 5 
 

IMPLEMENTATION OR FOLLOW UP 

RESPONSIBILITY: 
 Stormwater Section 
 

 

This activity focuses on working with individual homeowners and municipal and county 

authorities to reduce septic system loads from shallow groundwater in the Phase II permit 

area. In many areas shallow groundwater discharges to or infiltrates/seeps into the storm 

drain system. This activity can also reduce bacterial loads to storm drain system. 

 

Actions can include:  

 Preparing maps of areas showing locations of septic systems in conjunction with 

shallow groundwater that discharges/infiltrates or has the potential to 

discharge/infiltrate into the ACHD storm drain system 

 Distributing information or working with municipal, county, and Central District 

Health authorities to distribute information to homeowners regarding adverse 

impacts to the storm drain system and receiving waters from septic systems 

 Support municipal efforts to disconnect septic systems and connect to wastewater 

treatment systems 

 

Assessment Methods:  

 Confirm activities 

 Tabulate number of systems upgraded or with improved maintenance 

 Survey homes with septic systems 

 Quantify potential load reductions 
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Activities for Sediment 

In addition the primary activities for PoC, the following are activities are more 

specifically directed toward control of sediment: 

S.1  Street Sweeping 

 

S.1. Summary Details 

ACTIVITY NAME: Street Sweeping 

MINIMUM CONTROL MEASURE(S)  Pollution Prevention/Good Housekeeping 

PARTIES AFFECTED OR 

TARGETED: 
 ACHD  
 Municipalities 

OBJECTIVES:  Reduce sediment and phosphorous 
 Reduce catch basin/storm drain cleaning 

ASSESSMENT  METHODS:  Confirm  
 Tabulate 
 Quantify 

MEASURABLE GOALS: Increase road miles swept that discharge to receiving waters 

OUTCOME LEVEL  Level 4 – Reducing Loads from Sources 

IMPLEMENTATION SCHEDULE OR  
TIMEFRAME: 

 Permit Year 4 

IMPLEMENTATION OR FOLLOW UP 

RESPONSIBILITY: 
 ACHD Maintenance and Operations Department 

 

Street sweeping has been shown in a recent study by Center for Watershed Protection 

(2008) to be an effective method of removing sediment loads that can be transported to 

receiving waters. The study showed pollutant removal efficiencies varied depending on 

frequency, technology and other factors. The highest sediment removal efficiency (31%) 

was reported for weekly sweeping with regenerative air/vacuum equipment, while lower 

efficiency (22%) was reported with monthly sweeping. Efficiency for mechanical trucks 

was less than half that of the regenerative air/vacuum equipment. It should be noted that 

phosphorus removal efficiency was less than 10% regardless of equipment or frequency. 

 

ACHD currently has 6 mechanical sweepers and 7 vacuum sweepers that are used to 

sweep approximately 2,100 miles of roadway in Ada County. This activity focuses on 

modifying sweeping frequency and sweeping routes within the Phase II area to best 

utilize the resources available to reduce sediment and phosphorous discharges to 

receiving waters to improve overall water quality.    

 

Actions can include:  

 Focused sweeping on areas with curb and gutter  

 Focused sweeping on areas that discharge to receiving waters  

 Investigate and identify methods to measure and better quantify overall pollutant 

mass removal rates 

 

Assessment Methods:  

 Confirm activities 
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 Tabulate sweeping miles based on prioritized locations (i.e. curb and gutter and 

discharge to receiving water) 

 Quantify tons of sediment, organic matter, and debris removed based on 

prioritized area 
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S.2  Catch Basin Cleaning 
 

S.2. Summary Details 

ACTIVITY NAME: Catch Basin Cleaning 

MINIMUM CONTROL MEASURE(S)  Pollution Prevention/Good Housekeeping 

PARTIES AFFECTED OR 

TARGETED: 
 ACHD  
 Subdivisions 
 Municipalities 

OBJECTIVES:  Reduce sediment, bacteria, and phosphorus 
 Decrease in storm drain system clogging and  associated flooding  

ASSESSMENT  METHODS:  Confirm  
 Tabulate 
 Quantify 

MEASURABLE GOALS: Increase cleaning frequency of catch basins that discharge to 
receiving waters 

Perform one  SSD subwatershed investigation per year 

OUTCOME LEVEL  Level 4 – Reducing Loads from Sources 

IMPLEMENTATION SCHEDULE OR  
TIMEFRAME: 

 Permit Year 5 
 

IMPLEMENTATION OR FOLLOW UP 

RESPONSIBILITY: 
 ACHD Maintenance and Operations Department 
 ACHD Stormwater Section 

 

Catch basin (aka drop inlet) cleaning has been shown in a recent study by the Center for 

Watershed Protection (2008) to be an effective method of removing sediment loads that 

can be transported to receiving waters. The study showed pollutant removal efficiencies 

varied depending on frequency of cleaning, design, and other factors. The highest 

sediment removal efficiency (35%) was reported for semi-annual cleaning, while lower 

efficiency (18%) was reported with annual cleaning. It should be noted that phosphorus 

removal efficiency was only 2% with semi-annual cleaning. The amount of pollution 

removed by catch basin cleaning is influenced by the amount of material removed by 

street sweeping.  Cleaning of sand and grease traps located downstream could provide 

some additional removal, but these devices were not studied.  

 

There are currently 6,550 catch basins and 2,606 sand and grease traps in the Phase II 

permit area, with designs varying widely. ACHD currently cleans these facilities 

approximately once every three years.   

 

This activity focuses on increasing frequency of cleaning in the Phase II area and efforts 

to better quantify overall pollutant mass removal rates. Cleaning will be focused on areas 

with curb and gutter and that discharge to receiving waters to improve overall water 

quality effectiveness. 

 

Actions can include: 

 Focused cleaning of ACHD catch basins that discharge to receiving waters 

 

Assessment Methods:  

 Confirm activities 
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 Tabulate catch-basin cleaning based on prioritized locations (i.e. curb and gutter 

and discharge to receiving water) 

 Quantify tons of sediment, organic matter, and debris removed based on 

prioritized locations 
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S.3  Agricultural Load Reductions  
 

S.3. Summary Details 

ACTIVITY NAME: Agricultural Load Reductions 

MINIMUM CONTROL MEASURE(S)  Illicit Discharge Detection and Elimination 

PARTIES AFFECTED OR 

TARGETED: 
 ACHD 
Irrigated Agricultural Lands 

OBJECTIVES:  Reduce sediment, bacteria, and phosphorus 
 Reduce agricultural runoff entering ACHD storm drain system 

ASSESSMENT  METHODS:  Confirm  
 Tabulate 
 Quantify 

MEASURABLE GOALS:  Develop map of agricultural lands that discharge to ACHD’s storm 
drain system 

 Prioritize lands identified that discharge to impaired waterbodies 

OUTCOME LEVEL  Levels 1 and 2 – Document Activities and Raise Awareness  

IMPLEMENTATION SCHEDULE OR  
TIMEFRAME: 

 Permit Year 3 
 

IMPLEMENTATION OR FOLLOW UP 

RESPONSIBILITY: 
 ACHD Stormwater Section 
 

 

Agricultural runoff is a primary source of sediment, bacterial, and phosphorous loads in 

the lower Boise River watershed (DEQ 1999, CH2M Hill 2003). There are agricultural 

lands in the Phase II area that discharge into drains and irrigation facilities that can 

contribute to sediment loads in the storm drain system and tributary streams.  

 

This activity focuses on working with agriculture to reduce discharge loads that can 

affect the tributaries draining to the Boise River, and document conversion of agricultural 

land to urban land uses.  

 

Actions can include: 

 Identify and prioritize agricultural lands within the Phase II area based on 

proximity to receiving water and drainage to ACHD storm drain system, 

(including areas of chronic sediment track out) 

  Work with other entities to distribute to land owners information on BMPs 

(developed by state and federal agencies) to reduce sediment and other pollutants  

 Identify and track lands as they convert to urban land uses  

 

Assessment Methods:  

 Confirm activities 

 Tabulate acres of agricultural land that drain to ACHD system 

 Tabulate conversion of agricultural land to urban land 

 Quantify reduction in loads with change in use as land uses change 
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Activities for Bacteria (E. coli) 

A decade of ACHD stormwater monitoring results show that while levels of bacteria in 

stormwater vary widely, levels measured in stormwater grab samples can exceed 

recreational criteria (ACHD 2009). A bacteria study conducted for the lower Boise River 

(CH2M Hill 2003) used bacterial DNA to assess sources to the Boise River. The results 

at the Glenwood Bridge sampling location showed avian/waterfowl, human, and pet as 

the largest positively identified sources. Results from the Parma Bridge sampling 

location, near the confluence with the Snake River, indicate avian/waterfowl, livestock, 

and humans are the largest positively identified sources. Wet weather and dry weather 

samples collected at two storm drain outfalls (Walnut Street and Americana Blvd) 

showed pets (primarily dogs), humans, and avian/waterfowl as the largest positively 

identified sources.  With this understanding, the following are activities that are directed 

toward control of bacteria.    

B.1  Pet Waste Management 

 

B.1. Summary Details 

ACTIVITY NAME: Pet Waste Management 

MINIMUM CONTROL MEASURE(S)  Public Education and Outreach 
 Public Involvement/Participation 

PARTIES AFFECTED OR 

TARGETED: 
 ACHD  
 Residential Areas 
 Municipalities 

OBJECTIVES:  Reduce bacteria 

ASSESSMENT  METHODS:  Confirm  
 Survey  

MEASURABLE GOALS: Assist with installation of 10 pet waste disposal stations  
Participate in public education campaign on pet waste disposal 

OUTCOME LEVEL  Levels 1 and 2 – Confirming Activities and Raising Awareness  

IMPLEMENTATION SCHEDULE OR  
TIMEFRAME: 

 Permit Year 3 
 

IMPLEMENTATION OR FOLLOW UP 

RESPONSIBILITY: 
 Stormwater Section 
 

 

Pet waste has been identified as major source of bacteria in the lower Boise River 

watershed (CH2M Hill 2003) and many other areas. Collection of pet waste on public 

and private land reduces the source of bacteria that can be transported to creeks, rivers, 

and other receiving waters during rainfall events. EPA (2009c) indicated that pet waste 

collection and awareness efforts at Chaney Lake near Anchorage, Alaska contributed to 

successful pathogen reduction efforts. 

 

Actions can include:  

 Working with municipal and county authorities to increase public awareness of 

the need for proper disposal of pet waste on private and public land to decrease 

potential of waste runoff into ACHD’s storm drain system 
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 Working with municipal and county authorities to install signage in areas along 

creeks, drains, and ponds to educate the public about adverse impacts to the storm 

drain system and receiving waters from lack of proper pet waste disposal 

 about how waste affects stormwater quality 

 Working with municipal and county authorities to install pet waste disposal 

facilities to encourage and assist the public in proper pet waste disposal 

 

Assessment Methods:  

 Confirm activities 

 Survey for changing public perception 

 Tabulate number of bags used and amount of waste deposited in pet waste 

disposal facilities  
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B.2  Waterfowl Management   

 

B.2. Summary Details 

ACTIVITY NAME: Waterfowl Management 

MINIMUM CONTROL MEASURE(S)  Public Education and Outreach 
 Public Involvement/Participation 

PARTIES AFFECTED OR 

TARGETED: 
 ACHD  
 Residential Areas 
 Municipalities and County 

OBJECTIVES:  Reduce bacteria 
 Reduce nuisance conditions created by large populations of birds 

ASSESSMENT  METHODS:  Confirm  
 Tabulate 
 Quantify 

MEASURABLE GOALS:  Develop map of ponds with large water fowl populations 
 Assist with installation of pond signage 

OUTCOME LEVEL   Levels 1 and 2 – Confirming Activities and Raising Awareness  

IMPLEMENTATION SCHEDULE OR  
TIMEFRAME: 

 Permit Year 3 
 

IMPLEMENTATION OR FOLLOW UP 

RESPONSIBILITY: 
 ACHD Stormwater Section 

 

Water fowl, including geese and ducks, are known to be a significant source of bacteria 

to the lower Boise River (CH2M Hill 2003). At Cheney Lake in Anchorage, Alaska the 

City of Anchorage successfully reduced bacterial level in the lake by implementing 

programs to decrease geese and other waterfowl in park land and riparian areas, and 

improve pet waste control (EPA 2009c). It is worth noting that these efforts contributed 

to improved water quality levels and delisting of the lake. 

 

This activity focuses on efforts similar to those used at Cheney Lake, AK, (EPA 2009c) 

to decrease geese and other waterfowl in park land and riparian areas. These efforts, 

which were successful in reducing bacterial levels in Cheney Lake, are also discussed in 

the Stormwater Wet Pond and Wetland Management Guidebook (EPA 2009a). For 

locations managed by other entities, ACHD will work with the entities to implement 

waterfowl management activities. 

 

Activities can include: 

 Identify areas in Phase II area that have large waterfowl populations and 

determine if any are ACHD-owned and operated and consider implementing the 

following activities. 

 Post signs at ACHD-owned ponds requesting that people not feed the birds to 

discourage geese from gathering near waterbodies to educate the public about 

adverse impacts to the storm drain system and receiving waters 

 Educate HOA’s about adverse impacts to the storm drain system and receiving 

waters and encourage them to modify their pond maintenance practices 

 Promote shoreline vegetation and no-mow zones to discourage long-term 

residence of bird populations around ACHD-owned and private ponds 
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Assessment Methods:  

 Confirm activities 

 Tabulate areas and parks that were focus of management efforts 

 Monitor water quality in areas where management efforts are implemented 
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B.3  Confined Animal Management 

 

B.3. Summary Details 

ACTIVITY NAME: Confined Animal Management 

MINIMUM CONTROL MEASURE(S)  Public Education and Outreach 
 Public Involvement/Participation 

PARTIES AFFECTED OR 

TARGETED: 
 ACHD  
 Cities and County 

OBJECTIVES:  Reduce bacteria and phosphorus 

ASSESSMENT  METHODS:  Confirm  
 Tabulate 

MEASURABLE GOALS:  Develop map of confined animal operations and waterways 

OUTCOME LEVEL  Levels 1 and 2 – Confirm Activities and Raising Awareness 

IMPLEMENTATION SCHEDULE OR  
TIMEFRAME: 

 Permit Year 4  
 

IMPLEMENTATION OR FOLLOW UP 

RESPONSIBILITY: 
 ACHD Stormwater Section 
 

 

This activity focuses on increasing public awareness regarding concerns with managing 

confined animals. A primary concern is confined animal management areas located near 

waterbodies, which have been identified as one of the major sources of agricultural 

pollution containing bacteria, virus and other microorganisms (Novotny 2003). Buffer 

strips and measures to prevent animal access to live water have been successful at 

reducing pollutant loads. 

 

Activities can include: 

 Identify confined animal areas with Phase II area 

 Work with other entities to develop and implement an education and outreach 

program targeted to confined animal operations 

 Work with owners of larger facilities and areas near waterbodies to reduce runoff.  

 Support development of local setback requirements for animal holding areas in 

Phase II cities and county (Santa Barbara 2002) 

 

Assessment Methods:  

 Confirm activities 

 Tabulate confined animal areas 
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Executive Summary 

Ada County Highway District (ACHD) was issued a National Pollutant Discharge Elimination System 

municipal separate storm sewer system (MS4) permit (Permit) for stormwater discharge from the 

MS4 in the areas of Meridian and Eagle, Idaho. The United States Environmental Protection Agency 

issued the Permit to ACHD (Permit number IDS-028185) on September 4, 2009, effective October 

15, 2009. ACHD began conducting stormwater monitoring activities as defined in the Permit on 

October 15, 2010. Data from these monitoring activities are used to characterize local stormwater 

discharges, pollutant loads, and trends for water quality and quantity.  

Water Year (WY) 2017 is the seventh year of stormwater quality monitoring under the Permit, which 

has been administratively extended since its expiration in 2014. This report presents monitoring 

data collected for WY 2017 and summarizes data collected from WYs 2011 to 2017 in the context of 

general statistics and pollutant loading estimates. 

The Permit requires the collection of stormwater quality data from four storm events each year 

during Permit-defined monitoring periods. Permit-defined monitoring periods are as follows: 

• March–April 

• May–June 

• July–August 

• September–October 

In situations where a stormwater sample cannot be collected and analyzed during the monitoring 

period, a supplemental sample is to be collected during the November (2016) through February 

timeframe, outside of one of the predefined monitoring periods. However, no analytical samples 

were collected during the November–February monitoring period. Flow and rain data were collected 

intermittently throughout the November–February period, but data collection was inhibited by snowy 

weather and freezing temperatures. 

Monitoring is conducted at two monitoring sites, selected to represent the area covered by the 

Permit. These sites, Edgewood and Chrisfield, represent stormwater runoff from the MS4 in the 

Eagle and Meridian areas, respectively. Table 1 is a program summary of monitoring efforts for the 

duration of the Permit. Dry weather grab sample collection and instream sample collection upstream 

of the Chrisfield outfall were discontinued at the end of WY 2016.  

Stormwater samples were collected during a total of four storm events (classified as wet samples) 

during WY 2017. All samples were submitted to the Boise City Water Quality Laboratory in Boise, 

Idaho, for analysis of selected constituents. Additionally, ACHD collected field parameter 

measurements accompanying all analytical grab samples. Laboratory analytical and field parameter 

results for wet grab samples are discussed in Section 3.2 and summarized in Tables 2 and 3. 

Summary statistics for each constituent over the duration of Permit coverage are presented in 

Tables 4 through 6. Results are also presented graphically in Figures 1 through 8. 

Continuous flow data measurement was conducted at Edgewood for the duration of WY 2017. Flow 

measurement was continuous with the exception of the period between December 28 and February 

13 when the flow sensor was removed to avoid damage from freezing temperatures. Discharge data 

from the monitored outfalls is summarized in Tables 7 and 8 and Figures 9 and 10. Rain data is 

collected at site-specific rain gauges maintained by ACHD in close proximity to the monitoring 

stations. This data is presented in Table 9 and Figures 11 and 12. All data collected for WY 2017 
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and a summary of data collected during WYs 2011 through 2016 are included in this annual report. 

Section 4 includes a description of flow and rain data. 

Pollutant loading estimates were calculated annually and by monitoring period for both monitored 

drainages and the Eagle and Meridian MS4s. Pollutant loading estimates are presented in Tables 10 

through 13 and discussed in Section 5. 

Section 6 presents conclusions and recommendations based on the multi-year analysis.  

 

 

 



 

 

 

1-1 

Phase II Annual Report_WY2017 

 

Introduction 

On September 4, 2009, the United States Environmental Protection Agency (EPA) issued a signed 

Municipal Separate Storm Sewer System (MS4) Phase II Stormwater Permit (permit number IDS–

028185) (Permit) to Ada County Highway District (ACHD) effective October 15, 2009. The Permit 

requires developing and implementing a stormwater quality monitoring program throughout the 5-

year term of the Permit. This report entitled National Pollutant Discharge Elimination System 

[NPDES] Phase II: Annual Stormwater Monitoring Summary Water Year [WY] 2016 serves as the 

Storm Water Discharge Monitoring Report required by the Permit to be included in the ACHD Phase II 

NPDES MS4 Annual Report.  

ACHD is required to determine whether stormwater discharges are contributing pollutants of 

concern, either directly or indirectly, to the Boise River or any associated tributaries. This report also 

summarizes the monitoring data collected as defined in the Storm Water Monitoring Plan NPDES 

Phase II Permit Meridian and Eagle, Idaho (Monitoring Plan) (MSE, 2012).  

ACHD has selected two stormwater monitoring sites to meet Permit requirements: Edgewood and 

Chrisfield. The contributing area to the Edgewood site changed due to construction activities during 

WY 2015 and is now 55.9 acres (formerly 25.2 acres) and discharges to Eagle Drain, a tributary to 

the lower Boise River. The site was selected to represent the MS4 in the Eagle area. The Chrisfield 

site was selected to represent the MS4 in the Meridian area, and runoff from the 12-acre Chrisfield 

subwatershed discharges to Fivemile Creek. The two stormwater monitoring sites are described in 

detail in the Monitoring Plan. Site maps and Phase II area maps are included in Appendix A. 

Both sites are monitored during four storm events per water year within the following monitoring 

periods defined in the Permit:  

• March–April 

• May–June 

• July–August 

• September–October 

In order to document and track stormwater monitoring progress, ACHD completes a stormwater 

monitoring period summary for each monitoring period during the water year. The results of these 

reports are compiled in this annual stormwater monitoring report for WY 2017. Monitoring period 

summaries including monthly hydrographs for WY 2017 are included for reference in Appendix B. 

For WY 2017, this annual report includes a summary of the individual stormwater monitoring periods 

and the data collected in the supplemental period (November 2016–February 2017). As required by 

the Permit, this annual report contains the following information: 

• Dates of sample collection and analysis 

• Results of analytical samples collected 

• Sampling locations 

• Estimated wet weather pollutant loads for each pollutant at each sample location, during each 

month sampled 
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• An annual cumulative estimate of pollutant loading for each parameter at each sample location 

and an overall estimate of the contribution of pollutants from all stormwater discharging from the 

MS4 

This annual report also summarizes data collected over the course of the monitoring program (WYs 

2011 through 2017). Stormwater quality results, runoff volumes, precipitation data, and pollutant 

loading estimates are included for WYs 2011 through 2017. Summary statistics for stormwater 

quality data are presented in Tables 4 through 6. Comparative summaries of flow and rain data are 

shown in Tables 7, 8, and 9.  

The Permit defines a storm event using the following criteria: 

• The depth of precipitation must be greater than 0.10 inch of accumulation. 

• The storm must be preceded by at least 72 hours of dry weather. 

In addition to these criteria, the Permit requires that the samples be collected within the first 120 

minutes of the initiation of measured flow to capture the “first flush.”  

Variability in weather patterns in the Phase II MS4 area has necessitated that ACHD establish 

additional storm targeting criteria including a targeted minimum probability of precipitation, expected 

precipitation depth or quantitative precipitation forecast, and antecedent dry period. The additional 

storm targeting criteria justification is included in the Storm Water Monitoring Plan NPDES Phase II 

permit Meridian and Eagle, Idaho (ACHD Appendix D, 2014). 

If samples cannot be collected in the specified monitoring periods, the Permit states that samples 

may be collected during other months as necessary to meet the minimum of four samples per year. 

These additional samples and corresponding data are referred to in this program as supplemental 

samples. During WY 2017, there was no rain event that met the targeting program criteria for the 

July–August period. Therefore, sampling events conducted in October were used to represent the 

July–August period.  

The Permit requires that samples collected from each site be analyzed for selected constituents 

listed in Permit Table IV.A. The Permit-required analytical data presented in this report includes wet 

samples collected within the first 2 hours of storm flow. 

Field and laboratory activities were conducted according to the Quality Assurance Program Plan for 

NPDES Phase II Stormwater Permit Monitoring, Meridian and Eagle, Idaho (QAPP) (ACHD Appendix E, 

2014). Field quality assurance/quality control (QA/QC) samples were collected and analyzed to help 

identify potential sources of introduced error in the stormwater sampling process. Laboratory 

analyses were performed by the Boise City Water Quality Laboratory (WQL) and are included as 

Appendix C. 

Data quality objectives are outlined in the QAPP. All data collection, handling, results management, 

and interpretation follow the established data quality objectives defined for this program. The data 

collected as part of the sampling program include rainfall data, runoff volumes, field analytical data, 

laboratory analytical data, and QA/QC results. All data collected as part of this monitoring program is 

stored in ACHD’s stormwater database, DataSight.  
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WY 2017 Monitored Storms 

During WY 2017, ACHD targeted six storm events for Phase II monitoring. Successful samples were 

collected during the March–April, May–June, and September–October monitoring periods. Sample 

collection methods and approaches are described in further detail in Section 3. During the 

November–February monitoring period, no analytical samples were collected. Data collection was 

inhibited by snowy weather and freezing temperatures. July–August had no events that produced 

greater than 0.10 inch of rain. Five unqualified storm events were completed at Chrisfield, and three 

unqualified events were completed at Edgewood. The list below describes how supplemental events 

were applied to monitoring periods during WY 2017. 

• November–February monitoring period 

 Edgewood: 3/3/2017 event 

 Chrisfield: 4/14/2017 event 

• March–April monitoring period 

 Edgewood: 3/3/2017 event 

 Chrisfield: 3/24/2017 event 

• May–June monitoring period 

 Edgewood: 5/16/2017 event 

 Chrisfield: 5/16/2017 event 

• July–August monitoring period 

 Edgewood: No measurable events 

 Chrisfield: 10/13/2017 event 

• September–October monitoring period 

 Edgewood: 10/20/2017 event 

 Chrisfield: 10/20/2017 event 

Targeted storms are summarized by monitoring period below. Detailed site and equipment 

background information can be found in the Monitoring Plan. Complete monitoring period 

summaries including monthly hydrographs for WY 2017 are included for reference in Appendix B. 

Laboratory analytical reports are included as Appendix C. 

2.1 March–April 2017 Monitoring Period 

National Weather Service (NWS) Summary March–April 

The NWS prepares a summary of precipitation observations each month for inclusion in an overall 

monthly climate summary. The NWS monthly climate summary is made available through the local 

Boise Weather Forecast Office on the NWS website. Precipitation summaries from the NWS are 

included for each monitoring period. 
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March 2017 was warm and wet, with a total of 2.86 inches of precipitation. 

Predominantly westerly or southwesterly flow aloft and eastward migrating high 

pressure ridges kept temperatures mild. Minor weather systems moving inland from 

the Pacific provided light precipitation. On the evening of the 29th, a third of an inch 

of rain fell at the airport. Just over one inch of precipitation fell in 6 hours on the 

morning of the 30th.  

April 2017 was characterized by changeable weather typical of spring. Mild periods 

were interrupted by days with below normal temperatures. The unsettled weather 

was the result of a steady progression of upper level ridges and troughs across the 

intermountain region. April 8th delivered 0.51 inch. A tenth of an inch of snow fell on 

the 8th with no accumulation. A 53-mph gust from the southwest occurred on April 

7th while convective showers were forming in moist and unstable air ahead of a 

strong cold front (NWS, 2017).  

Stormwater Monitoring Summary 

Flow and rain data were collected continuously during the March–April period from the Edgewood 

and Chrisfield monitoring stations. Three storm events were targeted during the March–April 

monitoring period. Additionally, analytical data were collected for wet weather flows at both 

monitoring stations. Successful storms were targeted on March 24, 2017, and April 14, 2017, at 

Chrisfield and on March 3, 2017, at Edgewood. Narratives for each event are included below. 

March 3, 2017 

On Friday afternoon, March 3, the NWS issued a forecast for steady rain showers starting sometime 

after midnight and persisting through the night. Forecasted precipitation total was variable, with 0.08 

to 0.20 inch expected for the duration of the storm. Light rain began just before midnight and 

increased to steady showers through approximately 0500 Saturday morning. Grab samples were 

collected from both Edgewood and Chrisfield monitoring stations and submitted to the WQL at 0215 

on March 4, 2017. 

The Chrisfield sample was collected at the beginning of the storm, but the flow of runoff was not high 

enough above background levels to constitute a sample representative of stormwater runoff. 

Laboratory analytical results for the Chrisfield sample indicated that the sample submitted 

resembled samples collected from background flow at the same outfall. Therefore, results from the 

Chrisfield sample were not used in this report and have been qualified as rejected. 

March 24, 2017 

On Thursday morning of March 23, the NWS issued a forecast for rain showers in the Boise area 

starting Friday morning and continuing throughout the evening. Precipitation for the event was 

expected to total up to 0.20 inch, with the highest probability of precipitation forecasted between 

noon to 1800. Rain began around 1500 on Friday afternoon and continued until around 2000. 

Storm event precipitation totaled 0.20 inch at the Chrisfield rain gauge. A grab sample was taken at 

Chrisfield on Friday afternoon at 1629 and submitted to the WQL at 1710 the same day. No sample 

was collected at Edgewood.  

April 14, 2017  

A third event was targeted on April 14, 2017. On the previous afternoon, the NWS issued a forecast 

for showers between 0400 and noon the next morning. Precipitation for the event was expected to 

total between 0.10 and 0.20 inch. Steady rain began around midnight and continued with varying 

intensity through 1000. Samples were collected from both monitoring stations. The Edgewood and 
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Chrisfield rain gauges recorded totals of 0.30 and 0.34 inch, respectively, for the event. Samples 

were collected at both monitoring stations and submitted to the WQL later that morning at 0445.  

Upon review of precipitation data, the antecedent dry period was found to be insufficient for the 

sample collected from Edgewood to be considered representative. In the 24 hours prior to the event, 

0.14 inch of rain was recorded at the Edgewood rain gauge, exceeding the permit-defined 

antecedent dry period threshold of 0.10 inch in the 72 hours prior to a qualifying storm event. 

Analytical data reported for the Edgewood sample was not included in this report and have been 

qualified as rejected.  

2.2 May–June 2017 Monitoring Period 

NWS Summary May–June 

The NWS monthly climate summaries for May and June are as follows. 

A narrative summary for May 2017 was not available from the NWS. Average 

temperature was 59.1 degrees, 0.6 degrees above normal. The total precipitation for 

the month totaled 0.74 inch, 0.65 inch below normal. There were seven days with 

recognizable precipitation > 0.01 inch, one day with precipitation > 0.10, and one 

day with precipitation > 0.50 inch. The greatest 24-hour total of precipitation 

occurred on May 16th, the sampled storm event.  

June 2017 was unsettled, with alternating cool and warm periods more characteristic 

of spring than summer. Precipitation was slightly more than twice normal, although it 

was a mostly dry month. The anomaly occurred on the 11th and 12th, when a 1.15-

inch rainfall was measured at the airport. The total for the other 28 days was only a 

quarter inch. On June 9, a cold upper level low pressure area from the Gulf of Alaska 

began to invade the Pacific Northwest states. By the 12th, it was centered over the 

Idaho-Nevada border. The well-developed counterclockwise circulation pulled in 

copious moistures which originated in the Gulf of Mexico and crossed the Rockies 

from eastern Montana. This resulted in heavy rain which fell mainly overnight 

between the 11th and 12th. 

Stormwater Monitoring Summary 

One storm was targeted during the May–June monitoring period (May 16). Wet grab samples were 

collected at both Chrisfield and Edgewood monitoring stations along with a field duplicate sample at 

Chrisfield. A narrative for the event is included below.  

May 16, 2017 

On Monday morning of March 15, the NWS issued a forecast for rain showers in the Boise area 

starting Tuesday morning and continuing through the evening. Precipitation for the event was 

expected to total up to 0.32 inch in the period between 0600 to midnight Tuesday, May 16, with 

most of the precipitation forecasted for the afternoon. Batteries were checked and flow 

measurement intervals were changed to 1 minute on Monday afternoon. Rain began around 0900 

on the morning of May 16, 2017, and continued until about 2000 that evening. The event included a 

thunderstorm, which passed quickly through the monitoring area around 1700. Total precipitation 

measured 0.63 inch at the Chrisfield rain gauge and 0.59 inch at the Edgewood rain gauge. 
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2.3 July–August 2017 Monitoring Period 

NWS Summary July–August 

The NWS summary for the July–August monitoring period follows.  

July 2017 was a dry month with only 0.01 inch of rain measured at the airport and an 

average temperature of 81.6 degrees. It was the second hottest July since 1877. 

Monsoon moisture drifting north from Nevada produced locally wet late afternoon 

and evening thunderstorms. On several days, thunderstorms formed over Owyhee 

County, but they weakened as they moved over the Owyhee Mountains. Any rain that 

reached the ground usually missed the NWS rain gauges.  

August 2017 was warm and wetter than average, with an average temperature of 

78.0 degrees and 0.22 inch of rain. A run of 44 consecutive days with 90-plus highs 

ended on August 12. During the afternoon of the 24th, a rogue thunderstorm 

intensified over the Owyhee Mountains and crossed the Boise area that evening. Only 

0.14 inch was measured at the airport, but a trained spotter measured 0.42 inch 

north-northwest of the airport, with 0.35 inch falling in less than 20 minutes.  

Stormwater Monitoring 

No samples were collected during the July–August monitoring period. July was hot and dry with no 

measurable rain events. In August, two small storm events, both totaling 0.04 inch, were recorded at 

Chrisfield, and no rain was recorded at Edgewood. A narrative summary for the supplemental event 

used for Chrisfield (10/13/2017) is included in Section 2.4. 

2.4 September–October 2017 Monitoring Period 

NWS Summary September–October 

The NWS summary for the September–October monitoring period follows.  

September 2017 had close to normal precipitation, along with an abrupt change 

from summer to fall in the middle of the month. Temperatures averaged nearly 10 

degrees above normal during the first two weeks of the month, and nearly 6 degrees 

below normal for the rest of the month. Total precipitation for the month was 0.56 

inch.  

October 2017’s temperatures average 7.1 degrees below normal from the 1st 

through the 16th, and 1.3 degrees above normal for the rest of the month. 

Precipitation totaled near normal. Precipitation on the 20th and 21st totaled 0.37 

inches at the airport. One location closer to the foothills reported around a half inch 

of rain. (NWS 2017) 

Stormwater Monitoring 

Two storm events were targeted during the September–October monitoring period. Wet grab 

samples were collected at Chrisfield, along with a field duplicate sample on October 13, 2017. Wet 

grab samples were collected at Edgewood and Chrisfield during another event on October 20, 2017. 

A narrative for each event is included below. 
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October 13, 2017 

On Thursday morning October 12, the NWS issued a forecast for rain showers in the Boise Area 

starting early Friday morning and continuing until around noon. The forecast called for a 70 percent 

chance of precipitation with a predicted total up to 0.14 inch. Flow meter logging intervals were 

changed to 1 minute and the site modems were opened for 24-hour access in preparation for the 

event. The predicted total rainfall dropped in the evening forecast. Rain began later than expected, 

around 1500 on Friday, October 13, and ended by 1700 at Chrisfield. Edgewood did not receive 

sufficient rain amounts for sample collection. The total precipitation measured 0.10 inch at 

Chrisfield.  

October 20, 2017 

On Thursday October 19, the NWS issued a forecast for a solid band of precipitation in the form of 

rain on Friday morning, turning to isolated showers in the afternoon. Flow meter logging intervals 

were changed to 1 minute and the site modems were opened for 24-hour access in preparation for 

the event. Rain began on Friday morning around 0600 and continued until 1000, totaling 0.11 inch 

at Edgewood. Another small shower passed through the Meridian area in the afternoon brining the 

event total precipitation to 0.13 inch at Chrisfield. 

2.5 Supplemental Monitoring (November–February) 

NWS Summary November 2016–February 2017 

The NWS summary for the November–February monitoring period follows. 

November 2016 was the second warmest and second driest in 76 years of airport 

records. During most of the month the intermountain region was dominated by a 

warm upper-level ridge which kept temperatures above normal and precipitation at a 

minimum. On the 26th an even deeper trough crossed the western U.S. On the 27th 

it was centered over the northern plains states, leaving Boise under northwest flow 

aloft between the trough and a high-pressure ridge over the northeastern Pacific 

Ocean. This pattern change paved the way for a winter-like weather system to drop in 

from the Gulf of Alaska. This storm brought Boise the first trace of snow of the 

season, which melted as it fell. The average date of the first trace or more of snow is 

November 22. A weaker system from the Gulf of Alaska moved into southwest Idaho 

on the 30th. Like its predecessor, it brought a mix of rain and snow, but precipitation 

amounts in the valley were light. 

December 2016 was the 5th coldest at the airport. Starting on the 10th, westerly 

flow aloft brought milder Pacific air, with highs in the mid-30s to lower 40s. On the 

morning of the 14th, a temperature inversion had developed, with lows in the mid-

20s in the valley. Moist air flowing over the top of the inversion dropped around 2 

inches of snow on the valley by the morning of the 15th. A strong and very moist 

Pacific weather system dumped 3 inches of snow at the airport on the 23rd and 4.7 

inches on the 24th. The snow depth of 9 inches at the airport on the 25th was the 

most snow on the ground ever recorded on Christmas Day. The snowfalls of 1.90 

inches on both the 14th and the 16th also set new daily records.  

January 2017 was cold, snowy, and unusually foggy. Monthly snowfall totaled 21.5 

inches. It was the snowiest month since December 1983, when 26.2 inches fell. On 

January 4th, a record of 6.50 inches of snow accumulated. From the 1st through the 

5th, an upper level trough resided over the Pacific northwest states. It brought Boise 
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9 inches of snow, increasing the snow depth to 15 inches on the 5th. A cold pattern 

returned on the 12th as an upper level trough deepened over the region. This 

brought a temperature inversion, 5 inches of snow, and highs only in the teens and 

lows near zero from the 15th through the 17th. As milder weather moved inland on 

the 23rd, it brought Boise 3 more inches of snow along with colder air.  

Spring-like weather paid Boise an extended visit in February 2017. By the 5th, the 

snow had melted down to a trace, ending 52 days of continuous snow cover of an 

inch or more. Moisture from the Pacific caused almost daily showers, including 2 

inches of snow on the 7th, which quickly melted. An upper level trough brought daily 

showers before moving inland on the 22nd. Highs failed to rise above the 30s from 

the 23rd through the 27th, and snow flurries were an almost daily occurrence. On the 

28th, an inch of snow was generated but was gone by the end of the day.  

Stormwater Monitoring 

No stormwater samples were collected during the November–February monitoring period. Flow and 

rain data were collected intermittently throughout the November–February monitoring period. Heavy 

snowfall and freezing temperatures were prevalent throughout the November–February monitoring 

period and inhibited data collection. More information on flow and rain data collection is included in 

Section 4. 
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Stormwater Quality Monitoring 

Summary 

WY 2017 was the seventh year of data collection for NPDES Phase II stormwater monitoring. 

Samples collected during WYs 2011 through 2017 include grab samples collected from both the 

Edgewood and Chrisfield sample locations. Table 1 presents a summary of analytical grab sample 

and field parameter collection by monitoring period.  

3.1 Permit-Defined Analyses and Field Parameters 

The permit requires that the following stormwater parameters be collected during the monitoring 

periods identified in Section 2: 

• Flow (cubic feet per second) 

• Total suspended solids (TSS) (milligrams per liter [mg/L]) 

• Total phosphorus (TP) (mg/L) 

• Total nitrogen (N) (mg/L) 

• E. coli (most probable number per 100 milliliters [MPN/100 mL]) 

Total nitrogen is reported in this document as the sum of total Kjeldahl nitrogen (TKN) and nitrate + 

nitrite as N. This is described in further detail in the Monitoring Plan.  

In addition to the Permit-required analyses the following parameters were collected: 

• Temperature (°C) 

• Conductivity (microSiemens [µS/cm]) 

• Dissolved oxygen (DO) (mg/L) 

• pH (standard units [S.U.]) 

• Dissolved orthophosphate (DOP) (mg/L) 

• Rain (inches) 

Section 3.2 presents the sample analytical results for WY 2017 and a comprehensive presentation 

of analytical results (WYs 2011–2017) is included in Section 3.3. 

3.2 WY 2017 Analytical Results 

Field and analytical parameters for WY 2017 have been added to the comprehensive list of results 

from WYs 2011 through 2017 in Tables 2 and 3 for Edgewood Wet Samples and Chrisfield Wet 

Samples, respectively. Samples were analyzed (for the parameters noted in Section 3.1) by the WQL.  

Results for all WY 2017 samples are summarized in sections 3.2.1 and 3.2.2 below. 

3.2.1 WY 2017 Wet Weather Analytical Results 

Wet weather samples were collected at both monitoring stations during WY 2017. This section 

summarizes the ranges for each of the monitored field parameters (pH, DO, conductivity, and 
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temperature) and laboratory analytical constituents (nitrate + nitrite, TKN, TSS, TP, DOP, and E. coli) 

as reported in Table 2 for Edgewood and Table 3 for Chrisfield. 

Field Parameters 

DO concentrations ranged from 4.45 to 12.4 mg/L. 

Temperature values were recorded at the time of measurement of each field parameter. Because DO 

is measured first, the temperature reading at the time of DO measurement is the reading included in 

the annual report. Temperature values ranged from 8.4° to 14.4°C. 

Values for pH ranged from 6.54 to 8.71 S.U.  

Conductivity values ranged from 36.4 to 273.5 µS/cm.  

Laboratory Results 

Nitrate + nitrite was detected in all Edgewood and Chrisfield samples. Concentrations in samples 

from the Edgewood location ranged from 1.55 to 3.53 mg/L, and concentrations from the Chrisfield 

station ranged from 0.198 to 0.740 mg/L. 

TKN was detected in all Edgewood and Chrisfield samples. TKN wet weather concentrations ranged 

from a non-detected concentration of less than 0.0128 mg/L to 1.38 mg/L at Edgewood and 0.857 

to 5.31 mg/L in Chrisfield samples. 

TSS was detected in all Edgewood and Chrisfield samples. TSS concentrations in detected samples 

from Edgewood ranged from 6.93 to 139.0 mg/L. Detected concentrations at Chrisfield ranged from 

23.7 to 82.5 mg/L. 

TP was detected in all Edgewood and Chrisfield samples. TP concentrations in samples from the 

Edgewood location ranged from 0.142 to 0.19 mg/L, while TP concentrations from the Chrisfield 

station ranged from 0.132 to 0.542 mg/L. 

DOP was detected in all Edgewood and Chrisfield samples. DOP concentrations at Edgewood ranged 

from 0.0924 to 0.139 mg/L, while concentrations at Chrisfield ranged from 0.0827 to 0.371 mg/L. 

E. coli was detected in all Edgewood and Chrisfield samples. E. coli concentrations in samples from 

Edgewood ranged from 4.1 to 727.0 MPN/100 mL. E. coli concentrations reported at Chrisfield 

ranged from 45.7 to 7,540 MPN/100 mL. 

QA/QC samples were collected at the Edgewood monitoring station during the March 4, 2017, storm 

event. No QA/QC samples were collected at the Chrisfield monitoring station. The calculated relative 

percent difference for all constituents in the sample duplicate met the program data quality target of 

20 percent except for orthophosphate (27.8 percent). All field blank results for wet samples 

indicated no detections for any analysis conducted during WY 2017. 

3.3 Monitoring Program Statistics 

Summary statistics for all samples collected for the duration of the Permit are included in Tables 4, 

5, and 6. Each table includes statistical summaries of results for each monitoring period, including 

the minimum, maximum, mean (geometric mean for E. coli), and median concentrations; the range 

of concentrations reported; and the standard deviation of each dataset. Table 4 summarizes wet 

weather samples from Edgewood, and Table 5 the wet weather samples from Chrisfield. Table 6 

provides summary statistics for all reported values for each site during the monitoring program. 

Analytical results are presented by monitoring location for WYs 2011 through 2017 in Figures 1 

through 8. The scatter plots present recorded monthly concentrations and include a mean line that 

indicates the mean concentration over all samples collected.  
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3.3.1 Wet Weather Summary Statistics 

Wet weather summary statistics were calculated for both Chrisfield and Edgewood for all monitoring 

periods. Summary statistics are included in Tables 4, 5, and 6 (program mean), and a list of 

monitoring period and overall mean concentrations is included below.  

Edgewood  

• Nitrate + Nitrite 

 Highest mean value: 0.96 mg/L in March–April  

 Lowest mean value: 0.86 mg/L in September–October  

 Program mean: 0.94 mg/L 

• TKN 

 Highest mean value: 1.92 mg/L in November–February  

 Lowest mean value: 1.07 mg/L in September–October  

 Program mean: 1.54 mg/L 

• TSS 

 Highest mean value: 56.74 mg/L in March–April  

 Lowest mean value: 9.88 mg/L in September–October  

 Program mean: 39.76 mg/L 

• TP 

 Highest mean value: 0.35 mg/L in November–February  

 Lowest mean value: 0.20 mg/L in September–October  

 Program mean: 0.26 mg/L 

• E. coli 

 Highest geomean value: 654.10 MPN/100 mL in May–June  

 Lowest geomean value: 17.67 MPN/100 mL in November–February 

 Program geomean: 101.43 MPN/100 mL 

Chrisfield  

• Nitrate + Nitrite 

 Highest mean value: 0.92 mg/L in September–October  

 Lowest mean value: 0.26 mg/L in November–February  

 Program mean: 0.56 mg/L 

• TKN 

 Highest mean value: 7.35 mg/L in July–August  

 Lowest mean value: 2.53 mg/L in November–February  

 Program mean: 4.29 mg/L 

• TSS 

 Highest mean value: 161.00 mg/L in July–August.  

 Lowest mean value: 33.34 mg/L in November–February  
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 Program mean: 58.33 mg/L 

• TP 

 Highest mean value: 0.67 mg/L in September–October  

 Lowest mean value: 0.33 mg/L in March–April  

 Program mean: 0.48 mg/L 

• E. coli 

 Highest geomean value: 3,068.01 MPN/100 mL in July–August.  

 Lowest geomean value: 30.32 MPN/100 mL in March–April  

 Program geomean: 180.74 MPN/100 mL 
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Flow and Rain Gauge Data 

Flow and rainfall data were collected at both the Edgewood and Chrisfield sampling locations. Isco 

2150 flow modules were used for monitoring in WY 2017. Rainfall data was collected using a Global 

Water Rain Gauge at both monitoring stations. Rain information was recorded continuously using two 

HOBO data loggers (a primary and a backup). During WY 2017, the DataSight stormwater database 

was used to store flow and rain data for the Phase II monitoring program. Annual hydrographs for 

each monitoring station are included at the beginning of Appendix B.  

Estimated Flow and Measurements during Winter Weather 

Much of the weather during the November–February monitoring period was characterized by freezing 

temperatures and precipitation in the form of snow, which resulted in data gaps in flow meter and 

rain gauge measurements. Precipitation data from the ACHD-owned rain gauges associated with 

each monitoring station were reported only for the events during which rain measurements were not 

obscured by accumulated snow and ice in the rain gauge funnel. Rain and snow-water equivalency 

(SWE) depth data from the Boise, Idaho, AgriMet Weather Station rain gauge maintained by the U.S. 

Bureau of Reclamation was used to supplement precipitation data for the November–February 

monitoring period. This data was then used to estimate runoff volumes used in pollutant loading 

calculations as described in Section 5.1. The AgriMet Weather Station rain gauge is located at the 

Boise Fairgrounds, which is approximately 4 miles southeast of the Edgewood monitoring station and 

6 miles northeast of the Chrisfield monitoring station. Snowfall events and SWE depths are included 

on hydrographs for this period. 

Measured Flow and Rain 

Measured flow and rainfall data are processed in spreadsheets that contain calculations that relate 

measured flow recorded at the monitoring stations with measured rain to help differentiate between 

stormwater runoff (rain induced discharge) and background flow (groundwater flow or irrigation 

runoff). The calculation is based on the average of the previous 25 flow measurements. If the data 

point exceeds the average, the equation then references the values in the rain amount column for 

that period. If there is rain in the column associated with the flow measurement, the value above the 

mean is identified as stormwater runoff. This process allows for consistent differentiation between 

background flow measurement and the influence of rain in the conveyance system. 

Reported runoff totals represent a combination of all flow measured at flowmeters and flow values 

estimated using rain gauge data to fill in gaps. Additionally, site-specific hydrographs that include 

flow measurements, 24-hour rain totals, and sample dates are included for each month of WY 2017 

in Appendix B, along with an annual hydrograph for each site.  

4.1 Flow Summary  

All flow data recorded at Edgewood and Chrisfield are summarized in Tables 7 and 8, respectively. 

These tables present stormwater runoff volumes, non-stormwater background flow volumes, and 

total discharge volumes for each monitoring period by water year. Flow data for all years at each 

monitoring station is also represented graphically in Figures 9 and 10. 
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4.1.1 Edgewood 

Background flow was present throughout WY 2017, with the highest background flows observed in 

the late spring and summer time periods. Dry weather, non-stormwater flows at Edgewood are 

mostly attributed to groundwater discharging from the detention pond as well as from infiltration into 

the Edgewood storm drain system through cracks and joints in the concrete pipe. An analysis of dry 

weather flows conducted in WY 2017 found that some dry weather flows may also be the result of 

irrigation overflows and field surveys by ACHD staff confirmed the connection of one distribution 

ditch flowing into the Edgewood storm drain.   

Background, dry weather flow accounted for the majority of discharge from the Edgewood outfall, 

which is typical for this site. Data also shows that stormwater runoff totals are generally highest 

November through February while background flow is usually lowest during this period. 

4.1.2 Chrisfield 

The flow sensor at the Chrisfield monitoring station was uninstalled between December 28, 2016, 

and February 13, 2017, to avoid damage from freezing temperatures. Stormwater runoff during this 

period was estimated using rain gauge data and runoff coefficients as described in Section 5.1. 

Flow and rain measurements collected at Chrisfield over the course of the monitoring program 

indicate that stormwater runoff constitutes the majority of total discharge at the Chrisfield outfall, 

around 75 percent or more on average. The most common source of background flow in the 

Chrisfield drainage area may be irrigation runoff from overwatering and/or overspray, though 

substantial background flow has been recorded outside of the typical lawn and garden irrigation 

season.  

The flow is assumed to be entering the Chrisfield storm drain through a gap where two pipes join in 

the middle of the street just before the last catch basin in the storm drain. The gap was documented 

via CCTV in June 2016. The source of the additional flow in the pipe has not been confirmed. Results 

of analytical samples collected from the dry weather flow eliminate the likelihood of potable water or 

sanitary sewer. Groundwater or a flow from a pressurized irrigation system are potential sources. 

4.2 Precipitation Summary  

Measured rainfall amounts are recorded at site-specific rain gauges for this program. A summary of 

annual precipitation recorded at each rain gauge for WYs 2011 through 2017 is included in Table 9. 

Table 9 also includes precipitation records from the NWS rain gauge located at the Boise airport. 

Figure 11 shows precipitation totals by monitoring period as measured at the Edgewood rain gauge, 

and Figure 12 provides the same analysis for data from the Chrisfield rain gauge. 

Figures 11 and 12 show fluctuations in precipitation distribution throughout each year of monitoring. 

Because of high snowfall amounts in the winter, WY 2017 was above average for precipitation. 

Rainfall amounts outside of the winter months were in the expected range at both sites for the rest 

of the year. The wettest monitoring period (excluding the supplemental November to February 

period) is typically March–April while the July–August monitoring period remains the driest overall. 
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Pollutant Loading Estimates  

Pollutant loading estimates were calculated for stormwater flows (wet) for the contributing drainage 

area at each monitoring station. Pollutant loading estimates are based on analytical monitoring 

results for samples collected during each monitoring period and supplemental samples where no 

sample was collected during a monitoring period. Pollutant loading estimates (as pounds) were 

calculated for nitrate + nitrite as N, TSS, TKN, and TP. The analytical results for E. coli are provided 

as most probable numbers; therefore, a pollutant loading mass is not included.  

Monitored concentrations and measured/estimated flow at each site are used to calculate site-

specific pollutant loading estimates. In the event the analytical result is below the detection limit for 

the laboratory, the value of half the detection limit is used. In calculating pollutant loads, 

contaminant concentrations are converted from mg/L to pounds per cubic foot. The measured flow 

is combined with the converted concentration and results in an estimate of pounds of pollutants 

discharged from the monitored drainage area. 

5.1 Loading Estimate Calculations 

Pollutant loading estimates were calculated based on measured runoff at each monitoring station 

and reported concentrations representative of each monitoring period. As the estimated pollutant 

load is extrapolated for larger parcels of land, the estimate becomes less accurate. Section 5.2 

presents pollutant loading estimates for each monitoring period and for the water year as a whole. 

Section 5.3 provides a summary of loading estimates for the monitoring program.  

The loading estimate does not consider stormwater management measures installed in the system. 

For example, a common management practice in the Phase II permit area is the use of infiltration 

best management practices, which would remove a significant amount of stormwater runoff volume 

and associated pollutant load from the surface water system. In addition, refining the runoff 

coefficient to account for a less directly connected impervious surface may result in a more realistic 

pollutant loading estimate for the MS4 in the Eagle and Meridian areas.  

In situations where flow is estimated, the pollutant loading calculation loses resolution. In these 

instances, the EPA Simple Method is used to estimate the pollutant load using the formulas below 

for runoff calculation and loading extrapolation. The Simple Method has been approved by the EPA 

for simple pollutant loading estimations for urban stormwater. 

Simple Method 

𝐿 = 0.226 ∗ 𝑅 ∗ 𝐶 ∗ 𝐴  

Where:    

L = event load 

 R = event runoff (inches) 

 C = pollutant concentration (mg/L) 

 A = area (acres) 

 0.226 = unit conversion factor 
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Annual Runoff Calculation 

𝑅 = 𝑃 ∗ 𝑃𝑗 ∗ 𝑅𝑣 

Where: 

 R = runoff (inches) 

 P = rainfall (inches) 

 Pj = fraction of annual rainfall events that produce runoff (0.9) 

 Rv = runoff coefficient 

Runoff coefficients were calculated for each monitoring station drainage area based on the 

percentage of impervious land cover in each area. This result was then multiplied by the fraction of 

rainfall events that produce runoff (assumed 0.90) and the depth of rainfall. This calculation does 

not take into account all of the effects of evaporation from the impervious surfaces or canopy 

interception and evapotranspiration. The percent impervious cover in the Edgewood and Chrisfield 

drainage areas are 29 percent and 49 percent, respectively. 

Annual pollutant loading values represented in this report are rough estimates based on a sum of 

monthly loads as calculated each water year. The extrapolation of inputs from monitoring data to 

represent the MS4 in the Eagle and Meridian areas as a whole assumes that the runoff from the 

sites is representative of the MS4 in its entirety. Pollutant loading estimates lose resolution as they 

are extrapolated to reflect the MS4 in each municipal area instead of the defined monitoring location 

drainage area. 

5.2 WY 2017 Loading Estimates 

Monthly and annual wet weather pollutant loading estimates for both monitored drainage areas are 

included in Tables 10 and 11, and extrapolated loading estimates for the MS4 in the areas of Eagle 

and Meridian are provided in Tables 12 and 13, respectively. Wet weather pollutant loading 

estimates are presented as a result of the measured or estimated runoff and measured 

concentration for site-specific loading. 

Nitrate + nitrite loading estimates from the monitoring locations were estimated to be 77.1 pounds 

(lbs) at the Edgewood site and 4.01 lbs at the Chrisfield site for WY 2017. The largest pollutant 

loading estimate was reported for the month of January at Edgewood and Chrisfield. Nitrate + nitrite 

loading estimates for the year emanating from the MS4 in the Eagle and Meridian areas were 

estimated to be 31,420 and 8,903 lbs for WY 2017, respectively. 

TSS loading estimates from the monitoring locations were estimated to be 5,375 lbs at the 

Edgewood site and 550.2 lbs at the Chrisfield site. The largest pollutant loading estimate was 

reported for January for both Edgewood and Chrisfield. TSS loading estimates for the year from the 

MS4 in the Eagle and Meridian areas were estimated to be 2,190,501 and 1,223,764 lbs for WY 

2017, respectively. 

Annual TKN loading estimates from the monitoring locations were estimated to be 51.3 lbs at the 

Edgewood site and 29.86 lbs at the Chrisfield site for WY 2017. The largest pollutant loading 

estimate was reported for the month of January for Edgewood and Chrisfield. Annual TKN loading 

estimates for the year emanating from the MS4 in the Eagle and Meridian areas were estimated to 

be 20,917 and 66,414 lbs, respectively. 

TP loading estimates from the monitoring locations were estimated to be 6.9 lbs at the Edgewood 

site and 3.31 lbs at the Chrisfield site. The largest pollutant loading estimate was reported for the 
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month of January at Edgewood and at Chrisfield. TP loading estimates for WY 2017 emanating from 

the MS4 in the Eagle and Meridian areas were estimated to be 2,798 and 7,359 lbs, respectively. 

DOP loading estimates from the monitoring locations were estimated to be 5.3 lbs at the Edgewood 

site and 2.02 lbs at the Chrisfield site. The largest pollutant loading estimate was reported for the 

month of January at Edgewood and Chrisfield. DOP loading estimates for WY 2017 emanating from 

the MS4 in the Eagle and Meridian areas were estimated to be 2,170 and 4,490 lbs, respectively. 

Pollutant loading estimates were not estimated for E. coli because the E. coli value produced by the 

lab is a most probable number and not a mass equivalent. 

5.3 Monitoring Program Loading Estimates 

Annual pollutant loading estimates are based on the sum of monthly loads calculated during each 

water year for the monitoring areas and the Eagle and Meridian areas of the MS4. Annual pollutant 

loading estimates can be sensitive to qualified data. The loading estimates reported include 

qualified data for certain constituents as noted by qualifiers in the field and analytical data tables 

(Tables 2 and 3). Annual loading estimates are summarized below.  

Monthly and annual wet weather pollutant loading estimates are included in Tables 12 and 13. A 

discussion of annual loading estimates for the monitored drainages and the MS4 in the Meridian 

and Eagle areas is included below. 

Annual nitrate + nitrite loading estimates from the monitoring locations were estimated to range 

from 6.38 to 77.10 lbs from Edgewood and 1.76 to 6.85 lbs from Chrisfield. Nitrate + nitrite loading 

estimates for the MS4 in the Eagle and Meridian areas range from 5,755 to 31,420 lbs and from 

4,113 to 15,233 lbs, respectively. 

Annual TSS loading estimates ranged from 305 to 5,375 lbs at Edgewood. Ranges for Chrisfield 

were 61.4 to 550.2 lbs. TSS loading estimates for the MS4 in the Eagle area ranged from 187,312 

to 3,578,331 lbs. Loading estimates for the MS4 in the Meridian area ranged from 262,828 to 

1,223,764 lbs. 

Annual TKN loading estimates from the monitoring locations ranged from 8.7 to 51.3 lbs at the 

Edgewood site and 8.4 lbs to 40.0 lbs at the Chrisfield site. Annual TKN loading estimates for the 

MS4 in the Eagle area ranged from 13,506 to 22,114 lbs. Estimates from the MS4 in the Meridian 

area ranged from 29,030 to 66,414 lbs. 

Annual TP loading estimates from Edgewood ranged from 1.84 to 7.39 lbs and estimates at 

Chrisfield ranged from 0.86 to 5.92 lbs. TP loading estimates for the MS4 in the Eagle and Meridian 

areas were estimated to range from 1,390 to 5,177 lbs and from 3,203 to 13,166 lbs, respectively. 

WY 2017 was the third complete year of DOP monitoring. Annual DOP loading estimates from 

Edgewood were calculated at 1.52 to 5.32 lbs and at 0.94 to 4.09 lbs at Chrisfield. Annual DOP 

loading estimates for the MS4 in the Eagle area were calculated at 1,289 and 2,810 lbs and at 

2,086 and 6,529 lbs for the MS4 in the Meridian area. 

Pollutant loading estimates were not estimated for E. coli at this time because the E. coli value 

produced by the lab is a most probable number and not a mass equivalent. 
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Discussion and Conclusions 

Reported concentrations for the pollutants of concern, when analyzed by monitoring period, do not 

immediately indicate higher concentrations associated with any one monitoring period. Overall, the 

number of data points per monitoring period is fairly small, with no more than eight data points 

available in any one monitoring period, resulting in high variability within each dataset. However, 

some trends are noticeable. E. coli concentrations at both sites appear to be higher during summer 

and fall months and may be attributable to more biotic activity associated with seasonally warm 

temperatures. TSS results for Edgewood are typically lower in samples collected from May through 

October. One likely explanation is that dry weather flows are highest during these months so 

background flow makes up a larger percentage of grab samples collected. TSS concentrations are 

typically lower in samples collected from dry weather flows. Additionally, TSS, TP, and TKN results for 

Chrisfield are typically higher from May through October. 

Dry weather flows observed at the Edgewood monitoring station are typical of background flows 

discharging from the MS4 in this region. Agricultural return flows, irrigation overflows, and 

groundwater interact with the conveyances of the MS4 and influence the quality and quantity of the 

MS4 discharges during wet and dry weather conditions. Pond installation in the Edgewood drainage 

area appears to have increased dry weather flows at the outfall.  

Volumes of stormwater runoff (estimated and measured) and dry weather discharges can vary by 

orders of magnitude from year to year for the same monitoring period. While there is some bias 

throughout the dataset, due to gaps and estimated volumes, weather patterns and variations in 

background flow appear to influence the dataset the most.  

Pollutant loading estimates in this report reflect a rough estimate of pollutant loads, particularly 

when applied to each entire MS4. Annual estimates presented in this report are based on the sum of 

monthly loads, rather than an annual cumulative estimate based on the geometric mean of pollutant 

concentrations. 

6.1 Recommendations and Plans for WY 2018 

The EPA has completed a final version of a new MS4 general permit for Idaho to replace the current 

Phase II permit held by ACHD. The permit is currently under review by the Idaho Department of 

Environmental Quality for 401 certification and may be issued effective as soon as October 1, 2018. 

Implications of the new permit may include changes to requirements for the type and frequency of 

monitoring data collected, overall monitoring objectives as they relate to stormwater management 

practices and receiving water quality, and changes to definitions of terms used in the permit, which 

in turn, affect representativeness of data collected under the monitoring program. 

The pollutant loading data for the two drainage areas are reflective of both the measured flow and 

the measured concentrations at each site. The pollutant loading estimates presented for the MS4 

are broad estimates based on the information provided from the subwatersheds. In order to refine 

the broad estimates, a land-use based loading approach may provide more useful data for 

developing pollutant loading estimates for the MS4s. Using total impervious area to effective 

impervious area relationships identified in other ACHD programs would add further refinement. This 
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change would result in overall loading estimates that reflect available data and could be more 

representative of stormwater discharges from each MS4.
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Monitoring Period

Station Edgewood Chrisfield Edgewood Chrisfield Edgewood Chrisfield Edgewood Chrisfield Edgewood Chrisfield

Wet Grab 9 9 6 6 1 2 7 7 6 5

QA/QC 4 1 1 2 0 2 0 2 5 1

Table 1. Monitoring Program Sample Count

March–April May–June July–August September–October November–February 



Dissolved Oxygen Temperature (DO) pH Temperature (pH) Conductivity Temperature (Cond.) Nitrate+Nitrite as N TSS TKN DOP TP E. coli 

mg/L C S.U. C uS/cm C mg/L mg/L mg/L mg/L mg/L MPN/100 mL

March 10, 2011
1 8.44 8.9 6.57 8.6 100.6 8.9 0.71 68.2 1.29 – 0.192 10.9

April 5, 2011 8.16 9.7 6.29 10.1 41.3 9.7 0.33 25.7 1.04 – 0.1034 45.9

May 8, 2011 8.58 9.6 6.65 10.3 100.4 14.6 0.47 13.7 0.55 – 0.0774 95.9

October 5, 2011 6.83 16 6.86 16.4 124.3 16 0.53 4.6 <0.25 – 0.0743 410.6

December 28, 2011 6.78 9.7 7.5 10 848 9.6 1.4 30.8 5.2 – 0.379 3.1

March 25, 2012 8.6 10.3 7.4 10.5 163.3 10.3 1.85 18.3 2.1 – 0.2293 9.7

May 3, 2012
1 7.54 12.7 5.82 13.7 163.3 12.7 1.02 12.2 1 – 0.158 461.1

May 25, 2012
1 9.04 11.4 5.88 11.8 86.8 11.4 0.45 128 2.5 – 0.345 2,590

October 16, 2012 5.48 18.8 7.56 17.3 120.5 18.8 1.034 24.2 1.9 – 0.333 347.6

February 22, 2013 8.45 7.5 7.86 7.7 1178 7.7 0.642 765 
2J 3 – 0.898 4.1

March 20, 2013
1 7.88 9.7 8.02 9.9 254.1 9.8 0.817 82.7 3.5 – 0.482 8.4

June 24, 2013
1 7.5 16.3 7.55 17.2 109.5 16.3 0.41 10.3 0.3 – 0.104 579.4

September 3, 2013 5.72 20.1 7.35 20.2 102.3 20.1 0.4 12.3 1 – 0.142 1,986.30

November 16, 2013 9.27 9.6 7.57 9.1 79.8 9.6 0.481 75.2 1.7 – 0.329 58.8

March 9, 2014
1 8.38 10.4 8.27 10.5 76.0 10.3 0.265 18.5 1.1 – 0.154 101

April 22, 2014 8.4 11.5 7.53 11.4 96.6 11.5 0.945 52.4 1.3 – 0.209 816.4

May 8, 2014 8.93 13.9 7.32 13.8 85.8 13.9 0.603 156 2.8 – 0.477 3,230

October 21, 2014 5.42 14 6.2 13 115  -- 0.517 7.6 1.5 0.242 0.299 1880

December 19, 2014 8.99 8.8 7.83 8.9 61.3 8.8 0.348 58.1 0.5 0.0984 0.188 90.6

March 24, 2015 9.79 9.2 7.39 9 80.5 9.2 0.683 73.1 1.4 0.1538 0.241 1

September 15, 2015 5.62 17.5 7.17 17.3 166.2 17.5 0.987 8.15 1.43 0.199 0.228 131.4

October 28, 2015 4.55 15 7.38 14.6 158.2 14.9 1.02 4.17 0.659 0.133 0.161 167

November 19, 2015 7.16 12 8.47 11.3 145.2 11.8 1.09 4.07 0.495 0.178 0.138 11

January 28, 2016 8.77 8.7 7.91 8.3 137.1 8.7 1.41 30.2 0.604 0.104 0.162 40.8 
3J

April 23,2016 7.75 12.5 7.83 12.9 201.8 12.9 1.26 32.8 3.95 0.181 0.825 387

July 10, 2016 5.44 16.8 7.03 16.4 187.3 16.8 1.89 8 0.714 0.168 0.177 139.6

March 3, 2017 7.75 8.8 8.14 8.7 273.5 8.8 1.79 139 1.26 0.128 0.164 4.1

May 16, 2017 5.88 13.2 6.72 13.2 195.8 13.3 2.32 6.93 0.742 0.102 0.142 365.4

October 20, 2017 4.45 13.3 7.17 12.5 209.6 13.3 1.55 8.17 0.897 0.139 0.19 727

Notes:

– = no sample. 

J Analytical value qualified as estimated.
1
Results are associated with a targeted event that did not meet the precipitation criteria (greater than 0.10 inch) at the local rain gauge.

2J
 Qualified value left out of statistical analysis.

3J
 Samples was analyzed outside of regulatory holding time.

Analytical ParametersField Parameters

Table 2. Wet Weather Field and Analytical Data 

Edgewood Data

Water YearStorm Event

2016

2017

2011

2012

2013

2014

2015



Dissolved Oxygen Temperature (DO) pH Temperature (pH) Conductivity Temperature (Cond.) Nitrate+Nitrite as N TSS TKN DOP TP E. coli

mg/L C S.U. C uS/cm C mg/L mg/L mg/L mg/L mg/L MPN/100 mL

March 10, 2011
1 10.62 7.2 6.27 6.8 24.3 7.2  < 0.05 23.2 1.02 – 0.1286 5.1

April 5, 2011 8.7 9.3 6.84 10 90.4 9.3 1.61 28.3 4.04 – 0.336 117.8

May 8, 2011
1 7.67 12.1 6.68 12.4 47.4 12.1 0.31 46 2 – 0.263 > 2,419.6

2

October 4, 2011 7.07 17 6.85 16.9 194.2 17 1.42 17.2 6.2 – 0.783 816.4

December 28, 2011 11.11 4 7.97 4.8 85.9 4 0.56 25.3 4.5 – 0.455 8.6

March 25, 2012 8.27 13 7.67 12.8 56 12.9 0.65 17.2 2.4 – 0.153 6.2

May 3, 2012
1 6.12 14.8 5 15.5 130.7 14.8 0.47 28.2 4.4 – 0.706 1,229.70

May 25, 2012 9.25 12.9 5.41 13.5 38.1 12.9 0.28 16.8 2 – 0.281 866.4

October 16, 2012 7.16 18.5 7.47 17 66.7 18.5 0.375 23 2.5 – 0.422 151.5

February 22, 2013 9.67 5.9 8.14 6.1 114.1 6 0.19 75.5 1.6 – 0.224 42.4

March 20, 2013 7.35 9.4 8.07 9.4 144.3 9.5 0.574 133 4.5 – 0.448 178.5

June 19, 2013 8.16 17 8.11 16.9 35.7 16.9 0.248 227 3.3 – 0.446 1,119.90

September 3, 2013
1 6.4 21.2 6.85 21.1 240.9 21.2 2.16 97 17 – 1.205 980

November 16, 2013 3.52 9.5 7.1 9.2 7.6 9.5 0.173 18.4 3.3 – 0.553 1,100

April 22, 2014 2.57 12.9 7.09 12.6 194.5 12.9 0.355 14 5.2 – 0.748 313

May 8, 2014 5.1 16 7.21 16 163.6 16 0.572 22.1 6.8 – 0.867 633.1

October 21, 2014 7.93 12.9 5.84 12.8 61.5 12.9 0.282 33 4.3 0.335 0.472 22.1

December 19, 2014 10.86 6.4 8.25 6.6 25.7 6.4 0.133 30 1 0.0883 0.14 547.5

March 24, 2015 10.59 8 7.71 7.8 68.1 8 0.490 43.2 3.6 0.2922 0.413 8.6

July 11, 2015 5.99 27.7 7.6 27.2 63.9 27.7 0.550 178 3.7 0.2 0.374 4,730.00

September 15, 2015 9.3 16 7.32 16 150.1 16 1.440 142 9.88 0.635 0.931 435.2

November 19, 2015
1 7.1 8.4 8.74 5.9 75.5 8.4 0.25 17.5 2.25 0.307 0.477 22.3 

3J

March 21, 2016 6.17 17.6 8.63 17.1 31 17.5 0.201 
4J 61.8 1.92 

4J 0.0842 0.166 4.1 
3J

July 10, 2016 7.96 15.9 6.94 15.8 109.6 15.9 0.746 144 11 0.555 0.914 1,990

March 24, 2017 9.6 11.2 7.63 11 128.7 11.2 0.556 82.5 5.31 0.267 0.473 45.7

April 14, 2017 12.4 8.4 8.71 8.5 36.4 8.4 0.198 23.7 0.857 0.0827 0.132 64.5

May 16, 2017 6.72 14.4 6.54 14.1 221.1 13.9 0.74 48.7 4.04 0.29 0.493 7,540

October 13, 2017 9.61 12.7 7.5 12.3 60.7 12.7 0.3 51.2 2.41 0.223 0.359 57.8

October 20, 2017 7.31 11.3 7.62 11 179.8 10.9 0.437 23.8 3.34 0.371 0.542 307.6

Notes:

– = no sample.
1 

Results are associated with a targeted event that did not meet the precipitation criteria (greater than 0.10 inch) at the local rain gauge.

2
 Outlier value left out of statistical analysis.

3J
 Sample was analyzed outside of regulatory holding time.

4J
 Samples was not preserved to pH less than 2 within 15 minutes of collection, as required by the approved EPA test method.

Storm Event Water Year

Field Parameters Analytical Parameters

Table 3. Wet Weather Field and Analytical Data 

Chrisfield Data

2016

2017

2011

2012

2013

2014

2015



Dissolved Oxygen Temperature
 2

pH Conductivity Nitrate+Nitrite as N TSS TKN DOP TP E. coli 
3

mg/L C S.U. uS/cm mg/L mg/L mg/L mg/L mg/L MPN/100 mL

Minimum 6.78 7.50 7.50 61.30 0.35 4.07 0.50 0.10 0.14 3.10

Maximum 9.27 12.00 8.47 1178.00 1.41 75.20 5.20 0.18 0.90 90.60

Mean 8.24 9.38 7.86 408.23 0.90 39.67 1.92 0.13 0.35 17.67

Median 8.61 9.20 7.85 141.15 0.87 30.80 1.15 0.10 0.26 25.90

Range 2.49 4.50 0.97 1116.70 1.06 71.13 4.71 0.08 0.76 87.50

Standard Deviation 1.02 1.51 0.34 481.01 0.47 27.56 1.88 0.04 0.29 35.33

Minimum 7.75 8.80 6.29 41.30 0.27 18.30 1.04 0.13 0.10 1.00

Maximum 9.79 12.50 8.27 273.50 1.85 139.00 3.95 0.18 0.83 816.40

Mean 8.35 10.11 7.49 143.08 0.96 56.74 1.88 0.15 0.29 25.95

Median 8.38 9.70 7.53 100.60 0.82 52.40 1.30 0.15 0.21 10.90

Range 2.04 3.70 1.98 232.20 1.59 120.70 2.91 0.05 0.72 815.40

Standard Deviation 0.62 1.23 0.68 83.62 0.57 39.27 1.09 0.03 0.23 277.51

Minimum 5.88 9.60 5.82 85.80 0.41 6.93 0.30 0.10 0.08 95.90

Maximum 9.04 16.30 7.55 195.80 2.32 156.00 2.80 0.10 0.48 3230.00

Mean 7.91 12.85 6.66 123.60 0.88 54.52 1.32 0.10 0.22 654.10

Median 8.06 12.95 6.69 104.95 0.54 12.95 0.87 0.10 0.15 520.25

Range 3.16 6.70 1.73 110.00 1.91 149.07 2.50 0.00 0.40 3134.10

Standard Deviation 1.20 2.27 0.71 45.41 0.74 68.37 1.06 NA 0.16 1333.96

Minimum 4.45 13.30 6.20 102.30 0.40 4.17 0.13 0.13 0.07 131.40

Maximum 6.83 20.10 7.56 209.60 1.55 24.20 1.90 0.24 0.33 1986.30

Mean 5.44 16.39 7.10 142.30 0.86 9.88 1.07 0.18 0.20 506.08

Median 5.48 16.00 7.17 124.30 0.99 8.15 1.00 0.17 0.19 410.60

Range 2.38 6.80 1.36 107.30 1.15 20.03 1.78 0.11 0.26 1854.90

Standard Deviation 0.80 2.52 0.45 37.63 0.41 6.86 0.59 0.05 0.09 794.01

Notes:

1
For nondetect results a value of half the method detection limit is used in this analysis.

2
Temperature value recorded during DO measurement is used for summary statistics because this is the first temperature measurement recorded for each sample.

3
Mean values for E. coli are represented as the geometric mean of the dataset.

Table 4. Wet Weather Statistical Summary by Monitoring Period

Edgewood Data

November–February

Monitoring Period
1 Summary Statistics

Field Parameters

September–October

March–April

May–June

Analytical Parameters



Dissolved Oxygen Temperature
 2

pH Conductivity Nitrate+Nitrite as N TSS TKN DOP TP E. coli 
3

mg/L C S.U. uS/cm mg/L mg/L mg/L mg/L mg/L MPN/100 mL

Minimum 3.52 4.00 7.10 7.60 0.13 17.50 1.00 0.09 0.14 8.60

Maximum 11.11 9.50 8.74 114.10 0.56 75.50 4.50 0.31 0.55 1100.00

Mean 8.45 6.84 8.04 61.76 0.26 33.34 2.53 0.20 0.37 86.69

Median 9.67 6.40 8.14 75.50 0.19 25.30 2.25 0.20 0.46 42.40

Range 7.59 5.50 1.64 106.50 0.43 58.00 3.50 0.22 0.41 1091.40

Standard Deviation 3.18 2.16 0.60 44.00 0.17 24.12 1.39 0.15 0.18 479.56

Minimum 2.57 7.20 6.27 24.30 0.03 14.00 0.86 0.08 0.13 4.10

Maximum 12.40 17.60 8.71 194.50 1.61 133.00 5.31 0.29 0.75 313.00

Mean 8.47 10.78 7.62 85.97 0.52 47.43 3.21 0.18 0.33 30.32

Median 8.70 9.40 7.67 68.10 0.49 28.30 3.60 0.18 0.34 45.70

Range 9.83 10.40 2.44 170.20 1.59 119.00 4.45 0.21 0.62 308.90

Standard Deviation 2.90 3.29 0.80 58.66 0.46 39.25 1.71 0.11 0.21 105.29

Minimum 5.10 12.10 5.00 35.70 0.25 16.80 2.00 0.29 0.26 633.10

Maximum 9.25 17.00 8.11 221.10 0.74 227.00 6.80 0.29 0.87 7540.00

Mean 7.17 14.53 6.49 106.10 0.44 64.80 3.76 0.29 0.51 1548.33

Median 7.20 14.60 6.61 89.05 0.39 37.10 3.67 0.29 0.47 1174.80

Range 4.15 4.90 3.11 185.40 0.49 210.20 4.80 NA 0.60 6906.90

Standard Deviation 1.49 1.84 1.15 77.67 0.19 80.48 1.80 NA 0.24 2639.84

Minimum 5.99 15.90 6.94 63.90 0.55 144.00 3.70 0.20 0.37 1990.00

Maximum 7.96 27.70 7.60 109.60 0.75 178.00 11.00 0.56 0.91 4730.00

Mean 6.98 21.80 7.27 86.75 0.65 161.00 7.35 0.38 0.64 3068.01

Median 6.98 21.80 7.27 86.75 0.65 161.00 7.35 0.38 0.64 3360.00

Range 1.97 11.80 0.66 45.70 0.20 34.00 7.30 0.36 0.54 2740.00

Standard Deviation 1.39 8.34 0.47 32.31 0.14 24.04 5.16 0.25 0.38 1937.47

Minimum 6.40 11.30 5.84 60.70 0.28 17.20 2.41 0.22 0.36 22.10

Maximum 9.61 21.20 7.62 240.90 2.16 142.00 17.00 0.64 1.21 980.00

Mean 7.83 15.66 7.06 136.27 0.92 55.31 6.52 0.39 0.67 214.26

Median 7.31 16.00 7.32 150.10 0.44 33.00 4.30 0.35 0.54 307.60

Range 3.21 9.90 1.78 180.20 1.88 124.80 14.59 0.41 0.85 957.90

Standard Deviation 1.20 3.56 0.62 73.63 0.75 47.01 5.31 0.17 0.31 374.41

Notes:

1
For nondetect results a value of half the method detection limit is used in this analysis.

2
Temperature value recorded during DO measurement is used for summary statistics because this is the first temperature measurement recorded for each sample.

3
Mean values for E. coli are represented as the geometric mean of the dataset.

Summary Statistics

Field Parameters Analytical Parameters

Table 5. Wet Weather Statistical Summary by Monitoring Period

Chrisfield Data

September–October

November–February

March–April

May–June

Monitoring Period
1

July–August



Dissolved Oxygen Temperature pH Temperature (pH) Conductivity Temperature (Cond.) Nitrate+Nitrite as N TSS TKN DOP TP E. coli
2

mg/L C S.U. C uS/cm C mg/L mg/L mg/L mg/L mg/L MPN/100 mL

Minimum 4.45 7.50 5.82 7.70 41.30 7.70 0.27 4.07 0.13 0.098 0.07 1.00

Maximum 9.79 20.10 8.47 20.20 1,178.00 20.10 2.32 156.00 5.20 0.242 0.90 3,230.00

Mean 7.43 12.27 7.28 12.23 195.24 12.40 0.94 39.76 1.54 0.152 0.26 101.43

Median 7.75 11.50 7.39 11.40 124.30 11.65 0.82 21.35 1.26 0.146 0.19 131.40

Range 5.34 12.60 2.65 12.50 1,136.70 12.40 2.06 151.93 5.08 0.144 0.82 3,229.00

Standard Deviation 1.51 3.38 0.68 3.25 237.45 3.35 0.55 43.12 1.19 0.044 0.20 836.26

Minimum 2.57 4.00 5.00 4.80 7.60 4.00 0.03 14.00 0.86 0.083 0.13 4.10

Maximum 12.40 27.70 8.74 27.20 240.90 27.70 2.16 227.00 17.00 0.635 1.21 7,540.00

Mean 7.94 12.81 7.30 12.66 94.31 12.78 0.56 58.33 4.29 0.287 0.48 180.74

Median 7.93 12.90 7.47 12.60 75.50 12.90 0.44 30.00 3.60 0.290 0.45 307.60

Range 9.83 23.70 3.74 22.40 233.30 23.70 2.14 213.00 16.14 0.552 1.08 7,535.90

Standard Deviation 2.23 5.07 0.92 4.99 60.46 5.05 0.49 55.57 3.41 0.168 0.27 1,622.02

Notes:
1
For nondetect results a value of half the method detection limit is used in this analysis.

2
Mean values for E. coli are represented as the geometric mean of the dataset.

Analytical Parameters

Table 6.  Program Statistical Summary

Edgewood

Chrisfield

Monitoring Period Summary Statistics
1

Field Parameters



November–February March–April May–June July–August September–October Annual

Stormwater Runoff (cf) 9,205 
1

121,514 251,948 14,886 183,262 580,814

Background Discharge (cf) 347,546 1,165,790 1,821,362 4,048,513 2,325,691 9,708,902

Total Discharge (cf) 356,751 1,287,303 2,073,310 4,063,399 2,508,953 10,289,716

Storm Flow Percent 2.6% 9.4% 12% 0.37% 7.3% 5.6%

Stormwater Runoff (cf) 279,961 
1

88,727 24,273 0 18,991 411,952

Background Discharge (cf) 576,641 320,649 1,564,717 3,806,335 2,346,960 8,615,302

Total Discharge (cf) 856,602 409,376 1,588,990 3,806,335 2,365,951 9,027,254

Storm Flow Percent 32.68% 22% 1.52% 0% 0.80% 4.56%

Stormwater Runoff (cf) 72,705 20,052 37,001 6,799 48,641 185,198

Background Discharge (cf) 376,871 454,111 2,697,952 2,686,876 1,508,852 7,724,662

Total Discharge (cf) 449,576 474,163 2,734,953 2,693,675 1,557,493 7,909,860

Storm Flow Percent 16% 4.2% 1.4% 0.25% 3.1% 2.3%

Stormwater Runoff (cf) 81,419 83,563 
1

25,747 9,738 17,605 218,072

Background Discharge (cf) 523,273 – 1,728,602 2,445,304 956,170 –

Total Discharge (cf) 604,692 – 1,754,349 2,455,042 973,775 –

Storm Flow Percent 13% – 1.5% 0.40% 1.8% –

Stormwater Runoff (cf) 98,595 12,829 29,540 41,651 20,238 190,024

Background Discharge (cf) 407,906 189,196 2,021,221 3,629,899 1,765,556 8,013,778

Total Discharge (cf) 506,502 202,025 2,050,762 3,671,550 1,785,794 8,216,633

Storm Flow Percent 19% 6% 1.0% 1.0% 1.0% 2.3%

Stormwater Runoff (cf) 108,616 
1

96,960 
1

12,700 9,405 71,354 
1

299,034 
1

Background Discharge (cf) – – 793,628 1,626,475 – –

Total Discharge (cf) – – 806,328 1,635,880 – –

Storm Flow Percent – – 1.6% 0.57% – –

Stormwater Runoff (cf) 507,536 
1

108,907 51,073 0 8,514 676,030

Background Discharge (cf) – 641,189 1,409,951 1,425,708 901,134 –

Total Discharge (cf) – 750,096 1,461,024 1,425,708 909,648 –

Storm Flow Percent – 15% 3% 0% 1.00% –

Notes:

– = not calculated or recorded due to data gaps.

WY 17

Table 7. Edgewood Discharge Data Summary

WY 14

Monitoring Period

WY 11

WY 12

WY 13

WY 15

1 
Stormwater runoff volumes estimated using the EPA Simple Method are used to complete flow summaries for periods without a complete measured flow history. 

WY 16



November–February March–April May–June July–August September–October Annual

Stormwater Runoff (cf) 5,198 
1

33,800 16,942 626 17,348 73,914

Background Discharge (cf) 0 2,520 0 194 792 3,506

Total Discharge (cf) 5,198 36,320 16,942 820 18,140 77,420

Storm Flow Percent – 93.1% 100.0% 76.3% 95.6% 95.5%

Stormwater Runoff (cf) 44,292 32,853 7,856 1,269 4,286 90,556

Background Discharge (cf) 9,158 1,105 940 842 842 12,887

Total Discharge (cf) 53,450 33,958 8,796 2,111 5,128 103,443

Storm Flow Percent 82.9% 96.7% 89.3% 60.1% 83.6% 87.5%

Stormwater Runoff (cf) 19,487 5,004 14,432 50 27,801 
1

66,774

Background Discharge (cf) 35,402 8,212 2,333 230 173 46,350

Total Discharge (cf) 54,889 13,216 16,765 280 27,974 113,124

Storm Flow Percent 35.5% 37.9% 86.1% 17.6% 99.0% 59.0%

Stormwater Runoff (cf) 74,343 
1

60,703 
1

8,928 6,041 10,768 160,782

Background Discharge (cf) – – 630 2,887 3,125 –

Total Discharge (cf) – – 9,558 8,928 13,892 –

Storm Flow Percent – – 93.4% 67.7% 77.5% –

Stormwater Runoff (cf) 47,776 6,408 10,541 7,853 10,015 76,185

Background Discharge (cf) 2,876 1,904 4,331 8,437 8,932 26,480

Total Discharge (cf) 50,652 8,312 14,872 16,290 18,947 109,073

Storm Flow Percent 94% 77% 71% 48% 53% 69.8%

Stormwater Runoff (cf) 86,000 
1

35,154 
1

18,442 
1

11,142 
1

11,288 
1

162,026 
1

Background Discharge (cf) – – – – – –

Total Discharge (cf) – – – – – –

Storm Flow Percent – – – – – –

Stormwater Runoff (cf) 184,224 
1

25,020 15,588 720 4,320 229,872

Background Discharge (cf) – 1,116 180 72 2,052 –

Total Discharge (cf) – 26,136 15,768 792 6,372 –

Storm Flow Percent – 96% 99% 91% 68% –

Notes:

– = not calculated or recorded due to data gaps.

1 
Stormwater runoff volumes estimated using the EPA Simple Method are used to complete flow summaries for periods without a complete measured flow history. 

Table 8. Chrisfield Discharge Data Summary

WY 11

WY 12

WY 13

WY 14

Monitoring Period

WY 15

WY 16

WY 17



Monitoring Period

Rain Gauge Edgewood Chrisfield NWS Edgewood Chrisfield NWS Edgewood Chrisfield NWS Edgewood Chrisfield NWS Edgewood Chrisfield NWS Edgewood Chrisfield NWS

WY 2011 

precipitation (in) 4.59 4.14 6.67 4.59 4.14 3.78 2.95 2.56 2.27 0.04 0.12 0.02 2.11 1.94 1.88 14.28 12.9 14.62

WY 2012 

precipitation (in) 3.68 3.47 4.08 4.59 4.45 4.17 0.94 1.09 1.09 0.01 0.09 0.07 0.96 0.82 1.03 10.18 9.92 10.44

WY 2013 

precipitation (in) 2.99 2.66 
2

3.51 0.96 0.74 
2

1.31 1.29 1.53 1.18 0.08 0.02 0.58 2.20 2.68 2.51 7.52 7.63 9.09

WY 2014 

precipitation (in) 4.44 3.87 
2

5.18 3.5 3.16 
2

4.49 0.78 0.87 0.87 0.44 0.41 0.24 1.17 1.29 1.32 10.33 9.60 12.10

WY 2015 

precipitation (in) 7.48 6.93 7.79 0.94 0.91 1.10 1.96 1.05 1.67 1.46 0.77 1.15 1.14 1.12 1.43 12.98 10.78 13.14

WY 2016 

precipitation (in) 5.47 4.77 4.92 2.28 1.83 2.15 0.84 0.96 1.05 0.58 0.58 0.27 1.44 0.99 1.49 10.61 9.13 9.88

WY 2017 

precipitation (in) 9.59
3

9.59
3

6.4 4.83 4.98 4.87 2.26 1.84 2.14 0 0.09 0.23 0.84 0.81 1.16 17.52 17.31 14.8

Notes:

1
Precipitation depths are presented in inches.

2
Debris on the rain gauge funnel may have interfered with data collection during this period.

3 
Monthly precipitation data obtained from the Boise, Idaho, AgriMet Weather Station rain gauge. 

September–October Annual Total

Table 9. Precipitation
1
 Summary

November–February March–April May–June July–August



Annual Cumulative Estimate

Analyte 
2

Water Year March April May June July August September October November December January February Sum of Monthly Loads

2011 11.44

2012 4.23 5.37 0.34 0.36 0.11 0.00 0.10 0.09 10.69

2013 0.13 0.89 0.41 0.54 0.27 0.00 0.84 0.38 0.89 0.53 0.73 0.77 6.38

2014 2.84 2.94 0.66 0.31 0.06 0.23 0.34 0.22 0.54 0.08 0.58 1.25 10.06

2015 0.14 0.43 0.62 0.02 2.64 0.01 0.60 0.65 0.50 1.06 0.18 0.39 7.24

2016 6.83 0.80 0.61 0.25 1.11 0.00 0.50 8.41 2.10 4.74 0.66 2.06 28.07

2017 8.51 3.65 2.34 5.06 0.00 0.00 0.41 0.41 1.66 10.64 35.89 8.52 77.10

2011 756.52

2012 41.85 53.09 96.87 102.93 4.26 0.00 2.44 2.18 305.41

2013 13.29 90.22 10.30 13.49 323 1.62 25.70 11.65 1,061.85 626.32 866.98 916.62 3,961.09

2014 157.75 162.96 169.59 81.12 10.0 35.71 5.06 3.29 83.67 11.77 91.30 195.44 1,007.66

2015 14.96 46.31 103.94 3.19 10.8 0.05 4.96 5.33 84.99 176.87 30.21 65.50 547.09

2016 117.70 20.91 2.28 0.94 15.33 0.00 2.11 35.59 45.06 101.42 14.20 44.06 399.60

2017 661.2 283.7 6.98 15.11 0.00 0.00 2.17 2.17 128.57 826.5 2,787 661.2 5,374.98

2011 19.49

2012 4.80 6.09 1.89 2.01 0.24 0.00 0.19 0.17 15.70

2013 0.56 3.82 0.30 0.39 1.27 0.01 2.09 0.95 4.16 2.46 3.40 3.59 23.00

2014 3.91 4.04 3.04 1.46 0.23 0.81 1.00 0.65 1.89 0.27 2.06 4.42 23.78

2015 0.29 0.89 0.89 0.03 1.71 0.01 0.87 0.94 0.73 1.52 0.26 0.56 8.70

2016 21.40 2.52 0.28 0.11 1.37 0.00 0.19 3.18 0.90 2.03 0.28 0.88 33.14

2017 5.99 2.57 0.75 1.62 0.00 0.00 0.24 0.24 1.17 7.49 25.27 5.99 51.33

2011 2.74

2012 0.52 0.67 0.26 0.28 0.03 0.00 0.03 0.03 1.84

2013 0.08 0.53 0.10 0.14 0.38 0.00 0.30 0.13 1.25 0.74 1.02 1.08 5.75

2014 0.63 0.65 0.52 0.25 0.04 0.16 0.20 0.13 0.37 0.05 0.40 0.86 4.25

2015 0.05 0.15 0.34 0.01 0.42 0.00 0.14 0.15 0.28 0.57 0.10 0.21 2.42

2016 4.47 0.53 0.08 0.03 0.34 0.00 0.05 0.79 0.24 0.54 0.08 0.24 7.39

2017 0.78 0.33 0.14 0.31 0.00 0.00 0.05 0.05 0.15 0.98 3.29 0.78 6.86

2015 0.03 0.10 0.18 0.01 0.35 0.00 0.12 0.13 0.14 0.30 0.05 0.11 1.52

2016 0.98 0.12 0.10 0.04 0.32 0.00 0.04 0.75 0.16 0.35 0.05 0.15 3.06

2017 0.61 0.26 0.10 0.22 0.00 0.00 0.04 0.04 0.12 0.76 2.57 0.61 5.32

Notes:

1.76 5.12

0.02

0.00 0.25 1.38

0.00 0.41 9.03

0.30

Table 10. Wet Weather Pollutant Loading Estimates 
1

Edgewood

Supplemental MonitoringPermit Required Monitoring

185.52 64.16 0.00

0.08

2.38

Nitrate+Nitrite as N (lbs)

TSS (lbs)

1.79

15.24 491.60

2.18 0.00

2 
E. coli is not included in pollutant loads. E. coli values are reported in MPN/100 ml. This is a most probable number 

and not a mass; therefore, a pollutant loading mass is not an appropriate estimate.

1 
The EPA Simple Method is used to fill in gaps in flow summaries for periods without a complete measured storm 

flow history. The resulting values are then used in pollutant loading estimates.

7.50 2.55

0.75 0.36

TKN (lbs)

TP (lbs)

DOP (lbs)



Annual Cumulative Estimate

Analyte 
2

Water Year March April May June July August September October November December January February Sum of Monthly Loads

2011 6.85

2012 0.69 0.64 0.12 0.01 0.01 0.00 0.01 0.09 1.76

2013 0.02 0.15 0.11 0.11 0.00 0.00 2.40 1.35 0.01 0.13 0.07 0.02 4.37

2014 0.74 0.60 0.29 0.03 0.00 0.07 0.15 0.04 0.11 0.09 0.07 0.39 2.58

2015 0.08 0.11 0.08 0.01 0.27 0.00 0.46 0.44 0.11 0.18 0.06 0.05 1.85

2016 0.29 0.15 0.22 0.06 0.52 0.00 0.06 0.46 0.27 0.67 0.25 0.13 3.08

2017 0.31 0.56 0.32 0.40 0.00 0.01 0.06 0.06 0.066 0.43 1.44 0.34 4.00

2011 284.6

2012 18.22 16.92 7.20 0.65 0.46 0.00 0.54 5.30 61.36

2013 5.71 35.83 104.01 100.49 0.17 0.01 107.60 60.73 2.31 53.61 28.43 7.48 506.4

2014 29.38 23.67 11.14 1.18 0.00 6.94 17.63 4.55 11.30 9.27 7.50 41.04 163.6

2015 7.47 9.84 17.72 2.02 87.21 0.04 45.83 42.94 25.55 40.00 12.92 11.00 302.54

2016 90.41 45.20 15.74 4.41 100.15 0.00 12.09 89.37 18.61 47.00 17.42 9.32 449.72

2017 45.40 83.43 20.90 26.48 0.35 1.96 3.05 3.37 7.96 51.15 172.5 40.92 457.46

2011 28.40

2012 2.54 2.36 0.86 0.08 0.07 0.00 0.06 0.58 8.42

2013 0.19 1.21 1.51 1.46 0.00 0.00 18.86 10.64 0.05 1.14 0.60 0.16 35.82

2014 10.91 8.79 3.43 0.36 0.00 1.24 2.30 0.59 2.03 1.66 1.35 7.36 40.02

2015 0.62 0.82 0.59 0.07 1.81 0.00 3.19 2.99 0.85 1.33 0.43 0.37 13.07

2016 2.81 1.40 2.02 0.57 7.65 0.00 0.92 6.83 2.39 6.04 2.24 1.20 34.07

2017 2.92 5.37 1.73 2.20 0.02 0.09 0.43 0.47 0.29 1.85 6.24 1.48 23.08

2011 2.99

2012 0.16 0.15 0.12 0.01 0.01 0.00 0.01 0.10 0.86

2013 0.02 0.12 0.20 0.20 0.00 0.00 1.34 0.75 0.01 0.16 0.08 0.02 2.90

2014 1.57 1.26 0.44 0.05 0 0.21 0.25 0.07 0.34 0.28 0.23 1.23 5.92

2015 0.07 0.09 0.08 0.01 0.18 0.00 0.30 0.28 0.12 0.19 0.06 0.05 1.43

2016 0.24 0.12 0.43 0.12 0.39 0.00 0.08 0.57 0.33 0.82 0.31 0.16 3.57

2017 0.26 0.48 0.21 0.27 0.00 0.01 0.07 0.08 0.044 0.28 0.96 0.23 2.90

2015 0.05 0.07 0.05 0.01 0.10 0.00 0.20 0.19 0.08 0.12 0.04 0.03 0.94

2016 0.12 0.06 0.28 0.08 0.64 0.00 0.05 0.34 0.51 1.28 0.48 0.25 4.085

2017 0.15 0.27 0.12 0.16 0.00 0.01 0.05 0.05 0.028 0.18 0.60 0.14 1.76

Notes:

-- No data available

99.07

12.34

0.99

2.06

24.95

8.99

1.14

88.06 --

3.83 --

1 
The EPA Simple Method is used to fill in gaps in flow summaries for periods without a complete measured storm flow history. The 

resulting values are then used in pollutant loading estimates.

2 
E. coli is not included in pollutant loads. E. coli values are reported in MPN/100 ml. This is a most probable number and not a 

mass; therefore, a pollutant loading mass is not an appropriate estimate.

DOP (lbs)

Table 11. Wet Weather Pollutant Loading Estimates 
1

Chrisfield

Permit Required Monitoring Supplemental Monitoring 

4.12 0.59 -- 0.08

0.30

0.50 --

Nitrate+Nitrite as N (lbs)

TSS (lbs)

TKN (lbs)

TP (lbs)

72.54

3.24

0.36

0.2

12.08

1.88



Annual Cumulative Estimate 

Analyte 
2

Water Year March April May June July August September October November December January February Sum of Monthly Loads

2011 10,326

2012 6,422 5,050 607 106 19 0 70 1,603 14,420

2013 119 805 370 485 245 1 755 342 805 475 657 695 5,755

2014 2,570 2,655 592 283 58 206 311 202 483 68 528 1,129 9,085

2015 415 1,253 1,803 55 1,075 5 245 263 654 3,397 580 1,258 11,003

2016 2,782 327 249 103 452 0 204 3,427 857 1,930 270 838 11,440

2017 3,470 1,489 952 2,062 0 0 168 168 675 4,338 14,628 3,470 31,420

2011 683,188

2012 63,525 49,956 172,554 30,197 770 0 1,631 37,517 368,087

2013 12,004 81,507 9,302 12,189 291,831 1,460 23,215 10,522 959,245 565,804 783,202 828,051 3,578,331

2014 142,503 147,211 153,204 73,283 9,036 32,258 4,575 2,970 75,589 10,631 82,480 176,552 910,292

2015 44,408 134,118 301,040 9,246 4,396 22 2,022 2,174 109,184 567,099 96,864 210,011 1,480,584

2016 72,420 8,520 931 384 6,247 0 862 14,504 18,365 41,334 5,787 17,958 187,312

2017 269,471 115,622 2,844 6,159 0 0 884 885 52,398 336,845 1,135,916 269,476 2,190,501

2011 17,848

2012 7,290 5,733 3,370 590 43 0 128 2,946 22,114

2013 508 3,449 271 355 1,144 6 1,887 855 3,762 2,219 3,071 3,247 20,775

2014 3,535 3,652 2,750 1,315 204 729 903 586 1,709 240 1,865 3,991 21,479

2015 851 2,569 2,591 80 695 4 355 382 940 4,880 834 1,807 15,988

2016 8,721 1,026 113 47 558 0 77 1,295 367 827 116 359 13,506

2017 2,443 1,048 305 659 0 0 97 97 475 3,053 10,297 2,443 20,917

2011 1,390

2012 796 626 465 81 5 0 22 516 2,659

2013 70 475 94 123 343 2 268 121 1,126 664 919 972 5,177

2014 568 587 468 224 40 141 180 117 331 47 361 772 3,837

2015 146 442 974 30 170 1 57 61 353 1,835 313 680 5,062

2016 1,822 214 32 13 131 0 19 321 63 222 31 96 2,964

2017 318 136 58 126 0 0 21 21 62 397 1,340 318 2,798

2015 93 282 510 16 140 1 49 53 185 961 164 356 2,810

2016 400 47 41 17 138 0 18 305 99 142 20 62 1,289

2017 248 106 42 91 0 0 15 15 48 310 1,046 248 2,170

Notes:

-- No sample

Table 12. Wet Weather Pollutant Loading Estimates 
1

Eagle Area

Permit Required Monitoring Supplemental Monitoring 

2,149 1,587

Nitrate+Nitrite as N (lbs)

167,352

6,772

673

TSS (lbs)

TKN (lbs)

TP (lbs)

57,964 --

2,302 --

322 --

DOP (lbs)

1 
The EPA Simple Method is used to fill in gaps in flow summaries for periods without a complete measured 

storm flow history. The resulting values are then used in pollutant loading estimates.

2 
E. coli is not included in pollutant loads. E. coli values are reported in MPN/100 ml. This is a most probable 

number and not a mass; therefore, a pollutant loading mass is not an appropriate estimate.

147

4,623

444,102

8,400

172

543

11,937

2,015

13,770

374

222

--1,967



Annual Cumulative Estimate 

Analyte 
2

Water Year March April May June July August September October November December January February Sum of Monthly Loads

2011 15,233

2012 2,877 2,453 509 94 83 0 44 452 7,366

2013 55 344 253 244 1 0 5,329 3,008 13 300 159 42 9,748

2014 1,657 1,335 641 68 0 145 335 87 236 194 157 858 5,713

2015 188 248 175 20 599 0 1,034 968 252 394 127 108 4,113

2016 654 327 500 140 1,154 0 139 1,030 591 1,494 553 296 6,878

2017 681 1,251 706 895 4 25 124 138 148 951 3,205 760 8,889

2011 632,853

2012 76,117 64,903 30,535 5,642 3,930 0 2,726 27,718 262,828

2013 12,696 79,702 231,335 223,506 377 151 239,320 135,067 5,132 119,243 63,244 16,641 1,126,415

2014 65,341 52,646 24,775 2,618 0 15,431 39,205 10,127 25,124 20,611 16,684 91,276 363,838

2015 16,604 21,894 39,419 4,483 193,970 89 101,930 95,500 56,827 88,960 28,744 24,455 672,875

2016 201,081 100,540 35,004 9,801 222,747 0 26,883 198,781 41,390 104,546 38,738 20,719 1,000,230

2017 101,022 185,551 46,490 58,904 768 4,350 6,780 7,494 17,698 113,774 383,671 91,019 1,017,522

2011 63,159

2012 10,621 9,056 3,635 672 562 0 296 3,013 35,852

2013 430 2,697 3,363 3,249 8 3 41,943 23,672 109 2,527 1,340 353 79,693

2014 24,270 19,554 7,623 805 0 2,768 5,109 1,320 4,506 3,696 2,992 16,370 89,013

2015 1,384 1,825 1,314 149 4,032 2 7,092 6,645 1,849 2,965 958 815 29,030

2016 6,247 3,124 4,501 1,260 17,105 0 2,054 15,185 5,322 13,442 4,981 2,663 75,883

2017 6,502 11,943 3,857 4,887 36 205 952 1,052 640 4,114 13,874 3,291 51,352

2011 6,649

2012 677 577 511 94 72 0 500 5,086 8,800

2013 43 268 455 439 1 0 2,973 1,678 15 354 188 49 6,463

2014 3,491 2,813 972 103 0 464 561 145 755 619 501 2,743 13,166

2015 159 209 184 21 408 0 668 626 265 415 134 114 3,203

2016 540 270 954 267 1,414 0 171 1,262 1,128 2,850 1,056 565 10,477

2017 579 1,064 471 596 5 31 154 171 99 634 2,137 507 6,448

2015 122 148 116 13 218 0 456 427 167 262 85 72 2,086

2016 274 137 614 172 859 0 104 766 726 1,834 680 363 6,529

2017 327 601 277 351 3 19 106 117 62 397 1,339 318 3,916

Notes:

-- No sample

1 
The EPA Simple Method is used to fill in gaps in flow summaries for periods without a complete measured storm 

flow history. The resulting values are then used in pollutant loading estimates.

Nitrate+Nitrite as N (lbs)

TSS (lbs)

TKN (lbs)

TP (lbs)

DOP (lbs)

1,283

2 
E. coli is not included in pollutant loads. E. coli values are reported in MPN/100 ml. This is a most probable number 

and not a mass; therefore, a pollutant loading mass is not an appropriate estimate.

Table 13. Wet Weather Pollutant Loading Estimates 
1

Meridian Area

Permit Required Monitoring Supplemental Monitoring

9,158 4,582

220,352

27,441

2,210

172

161,132

7,196

792

854

51,256

7,997

55,501

20,006

2,527

--1,320

--

8,516

--1,120

195,868

--
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Figures 

Figure 1. Wet Grab Nitrogen Concentrations – Edgewood 

Figure 2. Wet Grab TSS Concentrations – Edgewood 

Figure 3. Wet Grab TP Concentrations – Edgewood 

Figure 4. Wet Grab E. coli Concentrations – Edgewood 

Figure 5. Wet Grab Nitrogen Concentrations – Chrisfield 

Figure 6. Wet Grab TSS Concentrations – Chrisfield 

Figure 7. Wet Grab TP Concentrations – Chrisfield 

Figure 8. Wet Grab E. coli Concentrations – Chrisfield 

Figure 9. Edgewood Flow Summary 

Figure 10. Chrisfield Flow Summary 

Figure 11. Edgewood Precipitation Summary 

Figure 12. Chrisfield Precipitation Summary  



Plotted concentrations represent values in Table 2.

Figure 1



Figure 2

Plotted concentrations represent values in Table 2.



Figure 3

Plotted concentrations represent values in Table 2.



Figure 4

Y-axis is presented as a logarithmic scale. 
Plotted concentrations represent values in Table 2.



Plotted concentrations represent values in Table 3.

Figure 5



Plotted concentrations represent values in Table 3.

Figure 6



Plotted concentrations represent values in Table 3.

Figure 7



Figure 8

Y-axis is presented as a logarithmic scale. 
Plotted concentrations represent values in Table 3.
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Notes:
Precipitation data for the NovemberFebruary period was obtained
from the Boise, Idaho AgriMet Weather Station Rain Gauge.
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Appendix B: Water Year 2017 Monitoring Period 

Summaries and Hydrographs 
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Section 1: Project Summary  
Table 1 is a summary of the types of data collected during the second monitoring period for Water Year 

2017 Phase II Stormwater Monitoring. 
 

Table 1. Project Summary 

Sample Period November 2016–February 2017 March–April 2017 

Station Edgewood Chrisfield Edgewood Chrisfield 

Rain (inches) 9.591 9.591 4.83 4.98 

Storm data flow  
(cubic feet) 

507,5362 184,2242 108,907 91,526 

Wet grab No No Yes Yes 

Field parameters No No Yes Yes 

QA/QC No No Yes No 

1Rainfall data was collected from the National Weather Service. These data are preliminary and have not  

undergone final quality control by the National Climatic Data Center. 

2Storm data flow is calculated using preliminary recorded rainfall data from the National Weather Service.  

Section 2: Monitoring Period Narrative  
This technical memorandum describes the Phase II Stormwater Monitoring completed for Ada County 

Highway District (ACHD) from November 2016 through April 2017. Two monitoring periods are included in 

this report (November 2016–February 2017 and March–April 2017). Flow and rain data were collected 

intermittently throughout the November–February monitoring period and no analytical samples were collect-

ed. Data collection was inhibited by snowy weather and freezing temperatures. A discussion of data collect-

ed by ACHD and the use of supplemental data obtained from the National Weather Service (NWS) is includ-

ed in Section 5, along with a table (Table 2) summarizing snowfall events that occurred during the 

November–February monitoring period.  

Flow and rain data were collected continuously during the March–April period from the Edgewood and 

Chrisfield monitoring stations. Additionally, analytical data were collected for wet weather flows at both 

monitoring stations. Successful storms were targeted on March 24, 2017, and April 14, 2017, at Chrisfield 

and on March 3, 2017, at Edgewood.  

 

NWS Summary 

The NWS prepares a summary of precipitation observations each month for inclusion in an overall monthly 

climate summary. The NWS monthly climate summary is made available through the local Boise Weather 

Forecast Office on the NWS website at http://www.nws.noaa.gov/climate/index.php?wfo=boi. Precipitation 

summaries from the NWS are included in the text below. Summaries are pared down but are otherwise 

quoted directly with minor punctuation and grammatical edits for readability. 

November 2016 was the second warmest and second driest in 76 years of airport records. 
During most of the month the intermountain region was dominated by a warm upper-level 
ridge which kept temperatures above normal and precipitation at a minimum. On the 26th an 
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even deeper trough crossed the western US on the 27th it was centered over the northern 
plains states, leaving Boise under northwest flow aloft between the trough and a high-
pressure ridge over the northeastern Pacific Ocean. This pattern change paved the way for a 
winter-like weather system to drop in from the Gulf of Alaska. This storm brought Boise the 
first trace of snow of the season, which melted as it fell. The average date of the first trace or 
more of snow is November 22. A weaker system from the Gulf of Alaska moved into south-
west Idaho on the 30th. Like its predecessor, it brought a mix of rain and snow, but precipita-
tion amounts in the valley were light. 

December 2016 was the 5th coldest at the airport. Starting on the 10th, westerly flow aloft 
brought milder Pacific air, with highs in the mid-30s to lower 40s. On the morning of the 
14th, a temperature inversion had developed, with lows in the mid-20s in the valley. Moist air 
flowing over the top of the inversion dropped around 2 inches of snow on the valley by the 
morning of the 15th. A strong and very moist Pacific weather system dumped 3 inches of 
snow at the airport on the 23rd, and 4.7 inches on the 24th. The snow depth of 9 inches at 
the airport on the 25th was the most snow on the ground ever recorded on Christmas Day. 
The snowfalls of 1.9 inches on both the 14th and the 16th also set new daily records.  

January 2017 was cold, snowy, and unusually foggy. Monthly snowfall totaled 21.5 inches. It 
was the snowiest month since December 1983, when 26.2 inches fell. 6.5 inches of snow 
fell on the 4th, setting a record for the date. From the 1st through the 5th, an upper level 
trough resided over the Pacific northwest states. It brought Boise 9 inches of snow, increas-
ing the snow depth to 15 inches on the 5th. A cold pattern returned on the 12th as an upper 
level trough deepened over the region. This brought a temperature inversion, 5 inches of 
snow, and highs only in the teens and lows near zero from the 15th through the 17th. As 
milder weather moved inland on the 23rd, it brought Boise 3 more inches of snow along with 
colder air.  

Spring-like weather paid Boise an extended visit in February 2017. By the 5th, the snow had 
melted down to a trace, ending 52 days of continuous snow cover of an inch or more. Mois-
ture from the Pacific caused almost daily showers, including 2 inches of snow on the 7th, 
which quickly melted. An upper level trough brought daily showers before moving inland on 
the 22nd. Highs failed to rise above the 30s from the 23rd through the 27th, and snow flur-
ries were an almost daily occurrence. On the 28th, an inch of snow was generated but was 
gone by the end of the day.  

March 2017 was warm and wet, with a total of 2.86 inches of precipitation. Predominantly 
westerly or southwesterly flow aloft and eastward migrating high pressure ridges kept tem-
peratures mild. Minor weather systems moving inland from the Pacific provided light precipi-
tation. On the evening of the 29th, a third of an inch of rain fell at the airport. Just over one 
inch of precipitation fell in 6 hours on the morning of the 30th.  

April 2017 was characterized by changeable weather typical of spring. Mild periods were in-
terrupted by days with below normal temperatures. The unsettled weather was the result of a 
steady progression of upper level ridges and troughs across the intermountain region. April 
8th delivered 0.51 inch. A tenth of an inch of snow fell on the 8th with no accumulation. A 
53-mph gust from the southwest occurred on April 7th while convective showers were form-
ing in moist and unstable air ahead of a strong cold front.  
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Monitoring Station Summary  

A summary of data collected for each monitoring station over each monitoring period (Nov–Feb and Mar–

Apr) and for the targeted storms is provided in Tables 3 and 8, respectively. Monthly summaries are pre-

sented for each monitoring period in Tables 4–7 (Nov–Feb) and 9–10 (Mar–Apr). Monitoring period sum-

mary tables are included in Attachment A. A summary of snow events, including snowfall amounts and snow-

water equivalency, as measured by a heated rain gauge, are included in Table 2, at the bottom of Section 5. 

Individual hydrographs were developed for each site for each monitoring period. November–February 

summary hydrographs are presented in Figures 1 (Edgewood) and 2 (Chrisfield). Monthly hydrographs for 

each monitoring station in this monitoring period are provided in chronological order in Figures 3–10. 

March–April 2017 summary hydrographs are presented in Figures 11 (Edgewood) and 12 (Chrisfield). 

Monthly hydrographs for each monitoring station in this monitoring period are provided in chronological 

order in Figures 13–16. Included on each hydrograph are recorded hourly precipitation at the local rain 

gauge (inches), flow (cubic feet per second), and sample collection times, as applicable. Hydrographs are 

included in Attachment B. 

Section 3: Storm Narrative 
Three storms were targeted during the March–April monitoring period. Wet grab samples were collected at 

Chrisfield on March 24 and April 14, 2017, and at Edgewood on March 3, 2017. Narratives for each event 

are included below. See Section 5 for additional notes about data collected during the monitoring period. 

March 3, 2017 

On Friday afternoon, March 3, the NWS issued a forecast for steady rain showers starting sometime after 

midnight and persisting through the night. Forecasted precipitation total was variable, with 0.08 to 0.20 inch 

expected for the duration of the storm. Light rain began just before midnight and increased to steady 

showers through approximately 0500 Saturday morning. Grab samples were collected from both Edgewood 

and Chrisfield monitoring stations and submitted to the City of Boise Water Quality Lab (WQL) at 0215 on 

March 4, 2017. 

The Chrisfield sample was collected at the beginning of the storm, and the flow of runoff was not high 

enough above background levels to constitute a sample representative of stormwater runoff. Laboratory 

analytical results for the Chrisfield sample indicated that the sample submitted resembled samples collected 

from background flow at the same outfall. Therefore, results from the Chrisfield sample were not used in this 

report, and have been qualified as rejected. 

March 24, 2017 

On Thursday morning of March 23, the NWS issued a forecast for rain showers in the Boise area starting 

Friday morning and continuing throughout the evening. Precipitation for the event was expected to total up 

to 0.2 inch, with the highest probability of precipitation forecasted between noon to 1800. Rain began 

around 1500 on Friday afternoon and continued until around 2000. Storm event precipitation totaled 0.20 

inch at the Chrisfield rain gauge. A grab sample was taken at Chrisfield on Friday afternoon at 1629 and 

submitted to the WQL at 1710 the same day. No sample was collected at Edgewood.  

April 14, 2017  

A third event was targeted on April 14, 2017. On the previous afternoon, the NWS issued a forecast for 

showers between 0400 and noon the next morning. Precipitation for the event was expected to total be-

tween 0.1 and 0.2 inch. Steady rain began around midnight and continued with varying intensity through 
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1000. Samples were collected from both monitoring stations. The Edgewood and Chrisfield rain gauges 

recorded totals of 0.30 and 0.34 inch, respectively, for the event. Samples were collected at both monitoring 

stations and submitted to the WQL later that morning at 0445.  

Upon review of precipitation data, the antecedent dry period was found to be insufficient for the sample 

collected from Edgewood to be considered representative. In the 24 hours prior to the event, 0.14 inch of 

rain was recorded at the Edgewood rain gauge, exceeding the permit-defined antecedent dry period thresh-

old of 0.10 inch in the 72 hours prior to a qualifying storm event. Analytical data reported for the Edgewood 

sample was not included in this report and have been qualified as rejected.  

Laboratory analytical reports and field forms for all events are included in Attachment C. 

Section 4: Pollutant Loading 
Water quality results and pollutant loading estimates for the Edgewood and Chrisfield monitoring stations for 

the November–February monitoring period are included in Table 3, and for the March-April monitoring period 

in Table 8. Monthly values and estimates are presented for each individual month as well. Estimates for wet 

weather pollutant loads are calculated based on flow and rain data from the monitoring period. Analytical 

results from samples collected at Edgewood during the March 3, 2017, storm event were used in pollutant 

loading estimates to represent the Edgewood drainage area and the Eagle area for all months included in 

this report. Analytical data from the April 14, 2017, storm event were used to represent the Meridian area 

and the Chrisfield drainage area for the November–February monitoring period. Analytical results from the 

March 24, 2017, storm event were used for the March–April monitoring period. 

Section 5: Deviations/Problems 
Heavy snowfall and freezing temperatures were prevalent throughout the November–February monitoring 

period. The flow sensor at the Chrisfield monitoring station was uninstalled between December 28, 2016, 

and February 13, 2017, to avoid damage from freezing temperatures. Flow was monitored continuously at 

the Edgewood monitoring station, as the sensor placement is not as exposed at that monitoring station.  

Precipitation data from the local rain gauges associated with each site were reported only for the events 

during which rain measurements were not obscured by accumulated snow and ice in the rain gauge funnel. 

To supplement, rain and snow-water equivalency depth data from the Boise, Idaho, AgriMet Weather Station 

rain gauge maintained by the US Bureau of Reclamation was used to supplement precipitation data for the 

November–February monitoring period. This data was then used to estimate runoff volumes used in pollu-

tant loading calculations. The AgriMet Weather Station rain gauge is located at the Boise Fairgrounds, which 

is approximately 4 miles southeast of the Edgewood monitoring station and 6 miles northeast of the Chris-

field monitoring station. Table 2 includes a summary of snowfall and snow-water equivalency depths record-

ed at the NWS Boise airport gauge and snow-water equivalency depths at the AgriMet Weather Station 

gauge. Days with no snowfall or snow-water equivalency at any station are left out.   
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Table 2. NWS Rain Gauge Summary 

Date 
Total water equivalent1 

recorded at AgriMet gauge 

Snowfall registered at NWS 

(Boise airport) 

Total water equivalent1 reported 

at NWS (Boise airport) 

11/1/2016 0.0 0.0 .01 

11/5/2016 .01 0.0 0.0 

11/14/2016 .03 0.0 T 

11/15/2016 .09 0.0 .07 

11/28/2016 .15 0.0 .15 

12/4/2016 .14 0.0 .14 

12/6/2016 .01 0.3 .01 

12/8/2016 .12 1.2 .12 

12/9/2016 .25 T .25 

12/10/2016 .41 0.0 .41 

12/14/2016 .19 1.9 .19 

12/15/2016 .06 0.0 .06 

12/16/2016 .16 1.9 .18 

12/19/2016 0.0 0.4 .04 

12/20/2016 0.0 0.1 .03 

12/23/2016 0.0 3.0 .20 

12/24/2016 .01 4.7 .33 

12/25/2016 .18 0.0 0.0 

12/26/2016 .08 0.0 0.0 

12/27/2016 .04 0.5 .03 

1/1/2017 0.0 0.3 .01 

1/2/2017 .16 0.9 .03 

1/3/2017 .04 1.2 .10 

1/4/2017 0.0 6.5 .45 

1/5/2017 .15 0.4 .01 

1/7/2017 0.0 2.0 .14 

1/8/2017 .69 0.4 .23 

1/9/2017 .38 T .13 

1/10/2017 1.48 3.5 1.01 

1/11/2017 .13 0.0 .02 

1/15/2017 0.0 0.7 T 

1/18/2017 .03 1.7 .46 

1/19/2017 1.16 0.0 .17 

1/21/2017 0.0 0.9 .10 
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Table 2. NWS Rain Gauge Summary 

Date 
Total water equivalent1 

recorded at AgriMet gauge 

Snowfall registered at NWS 

(Boise airport) 

Total water equivalent1 reported 

at NWS (Boise airport) 

1/23/2017 .2 3.0 .10 

1/24/2017 .01 0.0 0.0 

1/27/2017 .01 0.0 0.0 

2/3/2017 0.0 T .01 

2/6/2017 .03 0.0 .01 

2/7/2017 .45 2.1 .34 

2/8/2017 .19 0.0 .14 

2/9/2017 .01 0.0 T 

2/10/2017 .07 0.0 .17 

2/16/2017 .04 0.0 .04 

2/17/2017 .07 0.0 .06 

2/18/2017 .26 0.0 .26 

2/19/2017 .09 T .06 

2/20/2017 .09 0.0 .04 

2/21/2017 .01 0.0 T 

2/28/2017 0.0 1.2 .09 

T = trace. 
1 = Total water equivalent represents the total snow water equivalent plus any rain that occurred during the same day.  

 

Section 6: References 
National Weather Service Boise Forecast Office. (2017). Monthly Weather Summary. Retrieved July 6, 2017, from NWS 

website: http://w2.weather.gov/climate/index.php?wfo=boi 

National Weather Service Boise Forecast Office. (2017). Preliminary Monthly Climate Data. Retrieved July 6, 2017, from NWS 
website: http://w2.weather.gov/climate/index.php?wfo=boi 

US Bureau of Reclamation, Agrimet. (2017). Historical Archive (Daily) Data Access. Retrieved July 18, 2017, from AgriMet 
website: https://www.usbr.gov/pn/agrimet/webarcread.html 
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Measured Stormwater Runoff Volume (cf)

Background Discharge Volume (cf)

Total Discharge Volume (cf)

Estimated Runoff for Monitored Area
1

Monthly Precipitation
2
 (in)

Drainage Area (acres)

Estimated Stormwater Runoff Volume
3
 (cf)

Monitored Storm Information 

Precipitation Amount (in)

Storm Duration (hrs)

Antecedent Dry Period (hrs)

Recorded Runoff Volume (cf)

Sample Information

Sample Date and Time

Dissolved Oxygen (DO) (mg/L)

DO Temperature (°C)

pH (S.U.)

pH Temperature (°C)

Conductivity (uS/cm)

Conductivity Temperature (°C)

Nitrate + Nitrite as N (mg/L)

Suspended Solids (TSS) (mg/L)

Total Nitrogen (TKN) (mg/L)

Dissolved Reactive Phosphorous (DRP) (mg/L)

Total Phosphorus (TP) (mg/L)

E.Coli
 
(MPN/100 mL)

Pollutant Loading Estimates 

(Wet Sample)  (lbs/acre)  (lbs)  (lbs/acre)  (lbs)

Nitrate + Nitrite as N 1.015 56.71 0.19 2.28

Suspended Solids (TSS) 78.83 4,404 22.71 273

Total Nitrogen (TKN) 0.71 39.92 0.82 9.85

Dissolved Reactive Phosphorous (DRP) 0.073 4.06 0.079 0.95

Total Phosphorus (TP) 0.093 5.20 0.13 1.52

Notes:

 - Flow data not available. See Report Section 5.

1
 The "Monitored Area" includes only the area drained by the individual monitoring station.

2
Monthly precipitation data obtained from the Boise, Idaho AgriMet Weather Station rain gauge. See Report Section 5.

3
Estimated stormwater runoff volume is calculated using local precipitation data. 

1,653 2,115

2,117 3,376

8.7

273.5

8.8

1.79

139

1.26

8.5

36.4

Eagle Meridian

(lbs) (lbs)

23,111 5,064

1,794,635 606,162

16,268 21,919

Edgewood Chrisfield

0.128

0.164

4.1

0.198

23.7

0.857

0.0827

0.132

64.5

Edgewood Chrisfield

cubic feet 
4

percent cubic feet 
4

percent

- - - -

Edgewood  (3/4/2017) Chrisfield (4/14/2017)

0.31 0.34

13 11

9.592 9.592

55.86 22,765 12 26,690

507,536 217,934,296 184,224 255,509,175

- - - -

- - - -

Edgewood Eagle Chrisfield Meridian

3/4/2017 1:19

7.75

4/14/2017 3:14

12.4

84 14

6,595 2,520

8.8

8.14

Monitoring Period Summary | November 1 - February 29 (WY17)

8.4

8.4

8.71

Table 3



Measured Stormwater Runoff Volume (cf)

Background Discharge Volume (cf)

Total Discharge Volume (cf)

Estimated Runoff for Monitored Area
1

Monthly Precipitation
2
 (in)

Drainage Area (acres)

Estimated Stormwater Runoff Volume
3
 (cf)

Monitored Storm Information 

Precipitation Amount (in)

Storm Duration (hrs)

Antecedent Dry Period (hrs)

Recorded Runoff Volume (cf)

Sample Information

Sample Date and Time

Dissolved Oxygen (DO) (mg/L)

DO Temperature (°C)

pH (S.U.)

pH Temperature (°C)

Conductivity (uS/cm)

Conductivity Temperature (°C)

Nitrate + Nitrite as N (mg/L)

Suspended Solids (TSS) (mg/L)

Total Nitrogen (TKN) (mg/L)

Dissolved Reactive Phosphorous (DRP) (mg/L)

Total Phosphorus (TP) (mg/L)

E.Coli
 
(MPN/100 mL)

Pollutant Loading Estimates    

(Wet Sample)  (lbs/acre)  (lbs)  (lbs/acre)  (lbs)

Nitrate + Nitrite as N 0.030 1.66 0.006 0.066

Suspended Solids (TSS) 2.30 128.6 0.66 7.96

Total Nitrogen (TKN) 0.021 1.17 0.024 0.29

Dissolved Reactive Phosphorous (DRP) 0.002 0.12 0.002 0.028

Total Phosphorus (TP) 0.003 0.15 0.004 0.044

Notes:

 - Flow data not available. See Report Section 5.

1
 The "Monitored Area" includes only the area drained by the individual monitoring station.

2
Monthly precipitation data obtained from the Boise, Idaho AgriMet Weather Station rain gauge. See Report Section 5.

3
Estimated stormwater runoff volume is calculated using local precipitation data. 

22,765

14,819 6,363,045

99

62

Edgewood Eagle

- -

- -

- -

Edgewood Eagle

0.28

(lbs)

675

52,398

475

48

62

55.86

17,698

640

Chrisfield

(lbs)

11

14

2520

148

0.28

12 26,690

5,379 7,460,122

Chrisfield (4/14/2017)

0.34

Meridian

4/14/2017 3:14

12.4

8.4

- -

- -

- -

Chrisfield Meridian

Chrisfield

cubic feet 
4

percent

Monitoring Period Summary | November 1 - November 30 (WY17)

Edgewood

cubic feet percent

Edgewood  (3/4/2017)

0.31

13

84

6,595

3/4/2017 1:19

7.75

8.8

8.14

8.7

273.5

8.8

1.79

139

1.26

0.128

0.164

4.1

8.71

8.5

36.4

8.4

0.198

23.7

0.857

0.0827

0.132

64.5

Table 4



Measured Stormwater Runoff Volume (cf)

Background Discharge Volume (cf)

Total Discharge Volume (cf)

Estimated Runoff for Monitored Area
1

Monthly Precipitation
2
 (in)

Drainage Area (acres)

Estimated Stormwater Runoff Volume
3
 (cf)

Monitored Storm Information 

Precipitation Amount (in)

Storm Duration (hrs)

Antecedent Dry Period (hrs)

Recorded Runoff Volume (cf)

Sample Information

Sample Date and Time

Dissolved Oxygen (DO) (mg/L)

DO Temperature (°C)

pH (S.U.)

pH Temperature (°C)

Conductivity (uS/cm)

Conductivity Temperature (°C)

Nitrate + Nitrite as N (mg/L)

Suspended Solids (TSS) (mg/L)

Total Nitrogen (TKN) (mg/L)

Dissolved Reactive Phosphorous (DRP) (mg/L)

Total Phosphorus (TP) (mg/L)

E.Coli
 
(MPN/100 mL)

Pollutant Loading Estimates    

(Wet Sample)  (lbs/acre)  (lbs)  (lbs/acre)  (lbs)

Nitrate + Nitrite as N 0.19 10.64 0.036 0.43

Suspended Solids (TSS) 14.80 826.5 4.26 51.15

Total Nitrogen (TKN) 0.13 7.49 0.15 1.85

Dissolved Reactive Phosphorous (DRP) 0.014 0.76 0.015 0.18

Total Phosphorus (TP) 0.017 0.98 0.024 0.28

Notes:

 - Flow data not available. See Report Section 5.

1
 The "Monitored Area" includes only the area drained by the individual monitoring station.

2
Monthly precipitation data obtained from the Boise, Idaho AgriMet Weather Station rain gauge. See Report Section 5.

3
Estimated stormwater runoff volume is calculated using local precipitation data. 

634

Eagle Meridian

(lbs)

4,338 951

336,845 113,774

3,053 4,114

310 397

Chrisfield

397

- -

Edgewood Eagle Chrisfield Meridian

1.8 1.8

55.86 22,765 12 26,690

95,262 40,905,290 34,578 47,957,927

Edgewood

Monitoring Period Summary | December 1 - December 31 (WY17)

Edgewood Chrisfield

cubic feet percent cubic feet 
4

percent

- - - -

- - - -

- -

(lbs)

Edgewood  (3/4/2017) Chrisfield (4/14/2017)

0.31 0.34

13 11

84 14

6,595 2,520

4/14/2017 3:143/4/2017 1:19

7.75

8.8

8.14

8.7

273.5

8.8

1.79

139

1.26

0.128

0.164

4.1

12.4

8.4

8.71

8.5

36.4

8.4

0.198

23.7

0.857

0.0827

0.132

64.5
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Measured Stormwater Runoff Volume (cf)

Background Discharge Volume (cf)

Total Discharge Volume (cf)

Estimated Runoff for Monitored Area
1

Monthly Precipitation
2
 (in)

Drainage Area (acres)

Estimated Stormwater Runoff Volume
3
 (cf)

Monitored Storm Information 

Precipitation Amount (in)

Storm Duration (hrs)

Antecedent Dry Period (hrs)

Recorded Runoff Volume (cf)

Sample Information

Sample Date and Time

Dissolved Oxygen (DO) (mg/L)

DO Temperature (°C)

pH (S.U.)

pH Temperature (°C)

Conductivity (uS/cm)

Conductivity Temperature (°C)

Nitrate + Nitrite as N (mg/L)

Suspended Solids (TSS) (mg/L)

Total Nitrogen (TKN) (mg/L)

Dissolved Reactive Phosphorous (DRP) (mg/L)

Total Phosphorus (TP) (mg/L)

E.Coli
 
(MPN/100 mL)

Pollutant Loading Estimates    

(Wet Sample)  (lbs/acre)  (lbs)  (lbs/acre)  (lbs)

Nitrate + Nitrite as N 0.64 35.89 0.12 1.44

Suspended Solids (TSS) 49.90 2,787 14.38 172.5

Total Nitrogen (TKN) 0.45 25.27 0.52 6.24

Dissolved Reactive Phosphorous (DRP) 0.046 2.57 0.050 0.60

Total Phosphorus (TP) 0.059 3.29 0.080 0.96

Notes:

 - Flow data not available. See Report Section 5.

1
 The "Monitored Area" includes only the area drained by the individual monitoring station.

2
Monthly precipitation data obtained from the Boise, Idaho AgriMet Weather Station rain gauge. See Report Section 5.

3
Estimated stormwater runoff volume is calculated using local precipitation data. 

(lbs)

14,628 3,205

10,297 13,874

1,046 1,339

1,340 2,137

Edgewood Chrisfield

1,135,916 383,671

Chrisfield (4/14/2017)

0.31 0.34

4/14/2017 3:14

12.4

8.5

36.4

- - -

Edgewood Eagle Chrisfield Meridian

6,595 2,520

6.07

55.86 22,765 12 26,690

321,245 137,941,729 116,604 161,724,785

Edgewood  (3/4/2017)

Monitoring Period Summary | January 1 - January 31 (WY17)

Edgewood Chrisfield

cubic feet percent cubic feet 
4

percent

- - - -

- - - -

-

(lbs)

13 11

84 14

Eagle Meridian

8.4

8.71

6.07

3/4/2017 1:19

7.75

8.8

8.14

8.7

273.5

8.8

1.79

139

1.26

0.128

0.164

4.1

8.4

0.198

23.7

0.857

0.0827

0.132

64.5
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Measured Stormwater Runoff Volume (cf)

Background Discharge Volume (cf)

Total Discharge Volume (cf)

Estimated Runoff for Monitored Area
1

Monthly Precipitation
2
 (in)

Drainage Area (acres)

Estimated Stormwater Runoff Volume
3
 (cf)

Monitored Storm Information 

Precipitation Amount (in)

Storm Duration (hrs)

Antecedent Dry Period (hrs)

Recorded Runoff Volume (cf)

Sample Information

Sample Date and Time

Dissolved Oxygen (DO) (mg/L)

DO Temperature (°C)

pH (S.U.)

pH Temperature (°C)

Conductivity (uS/cm)

Conductivity Temperature (°C)

Nitrate + Nitrite as N (mg/L)

Suspended Solids (TSS) (mg/L)

Total Nitrogen (TKN) (mg/L)

Dissolved Reactive Phosphorous (DRP) (mg/L)

Total Phosphorus (TP) (mg/L)

E.Coli
 
(MPN/100 mL)

Pollutant Loading Estimates

(Wet Sample)  (lbs/acre)  (lbs)  (lbs/acre)  (lbs)

Nitrate + Nitrite as N 0.15 8.52 0.028 0.34

Suspended Solids (TSS) 11.84 661.2 3.41 40.92

Total Nitrogen (TKN) 0.11 5.99 0.12 1.48

Dissolved Reactive Phosphorous (DRP) 0.011 0.61 0.012 0.14

Total Phosphorus (TP) 0.014 0.78 0.019 0.23

Notes:

 - Flow data not available. See Report Section 5.

1
 The "Monitored Area" includes only the area drained by the individual monitoring station.

2
Monthly precipitation data obtained from the Boise, Idaho AgriMet Weather Station rain gauge. See Report Section 5.

3
Estimated stormwater runoff volume is calculated using local precipitation data. 

(lbs)

3,470 760

269,476 91,019

2,443 3,291

248 318

318 507

Chrisfield

Monitoring Period Summary | February 1 - February 29 (WY17)

Edgewood Chrisfield

cubic feet 
4

percent cubic feet 
4

percent

- - - -

- - - -

- - - -

1.44 1.44

55.86 22,765 12 26,690

76,210 32,724,232 27,662 38,366,341

Edgewood  (3/4/2017) Chrisfield (4/14/2017)

0.31 0.34

13 11

84 14

6,595 2,520

(lbs)

Eagle MeridianEdgewood

8.5

36.4

8.4

0.198

23.7

4/14/2017 3:14

12.4

8.4

8.71

Edgewood Eagle Chrisfield Meridian

3/4/2017 1:19

7.75

8.8

8.14

8.7

273.5

8.8

1.79

139

1.26

0.128

0.164

4.1

0.857

0.0827

0.132

64.5
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Measured Stormwater Runoff Volume (cf)

Background Discharge Volume (cf)

Total Discharge Volume (cf)

Estimated Runoff for Monitored Area
1

Monthly Precipitation (in)

Drainage Area (acres)

Estimated Stormwater Runoff Volume
2 

(cf)

Monitored Storm Information 

Precipitation Amount (in)

Storm Duration (hrs)

Antecedent Dry Period (hrs)

Recorded Runoff Volume (cf)

Sample Information

Sample Date and Time

Dissolved Oxygen (DO) (mg/L)

DO Temperature (°C)

pH (S.U.)

pH Temperature (°C)

Conductivity (uS/cm)

Conductivity Temperature (°C)

Nitrate + Nitrite as N (mg/L)

Suspended Solids (TSS) (mg/L)

Total Nitrogen (TKN) (mg/L)

Dissolved Reactive Phosphorous (DRP) (mg/L)

Total Phosphorus (TP) (mg/L)

E.Coli
 
(MPN/100 mL)

Pollutant Loading Estimates

(Wet Sample)  (lbs/acre)  (lbs)  (lbs/acre)  (lbs)

Nitrate + Nitrite as N 0.22 12.17 0.26 3.18

Suspended Solids (TSS) 16.92 944.9 39.28 471.3

Total Nitrogen (TKN) 0.15 8.57 2.53 30.34

Dissolved Reactive Phosphorous (DRP) 0.016 0.87 0.13 1.53

Total Phosphorus (TP) 0.020 1.11 0.23 2.70

Notes:
1
 The "Monitored Area" includes only the area drained by the individual monitoring station.

2
Estimated stormwater runoff volume is calculated using local precipitation data. 

ChrisfieldEdgewood

454 6,010

1,048,324

3,491 67,474

355 3,393

4,104

Eagle Meridian

(lbs) (lbs)

4,959 7,065

385,093

95,666

Monitoring Period Summary |March 1 - April 30 (WY17)

Edgewood Chrisfield

cubic feet
5

percent cubic feet
5

percent

108,907 15% 91,526 24%

641,189 85% 289,930 76%

750,096 100%

4.98

55.86 22,765 12 26,690

Edgewood  (3/4/2017) Chrisfield (3/24/2017)

0.31 0.20

13 8

132,683,597

381,456 100%

Edgewood Eagle

84.0 58

6,595

Chrisfield Meridian

4.83

255,620 109,762,529

3/4/2017 1:19

7.75

8.8

8.14

8.7

273.5

8.8

1.79

139

1.26

0.128

0.164

4.1

3/24/2017 16:33

9.6

11.2

7.63

11

128.7

11.2

0.556

82.5

5.31

0.267

0.473

45.7

Table 8



Measured Stormwater Runoff Volume (cf)

Background Discharge Volume (cf)

Total Discharge Volume (cf)

Estimated Runoff for Monitored Area
1

Monthly Precipitation (in)

Drainage Area (acres)

Estimated Stormwater Runoff Volume
2
 (cf)

Monitored Storm Information 

Precipitation Amount (in)

Storm Duration (hrs)

Antecedent Dry Period (hrs)

Recorded Runoff Volume (cf)

Sample Information

Sample Date and Time

Dissolved Oxygen (DO) (mg/L)

DO Temperature (°C)

pH (S.U.)

pH Temperature (°C)

Conductivity (uS/cm)

Conductivity Temperature (°C)

Nitrate + Nitrite as N (mg/L)

Suspended Solids (TSS) (mg/L)

Total Nitrogen (TKN) (mg/L)

Dissolved Reactive Phosphorous (DRP) (mg/L)

Total Phosphorus (TP) (mg/L)

E.Coli
 
(MPN/100 mL)

Pollutant Loading Estimates

(Wet Sample)  (lbs/acre)  (lbs)  (lbs/acre)  (lbs)

Nitrate + Nitrite as N 0.15 8.51 0.22                 2.61                 

Suspended Solids (TSS) 11.84 661.2 32.33              387.9              

Total Nitrogen (TKN) 0.11 5.99 2.08                 24.97              

Dissolved Reactive Phosphorous (DRP) 0.011 0.61 0.10                 1.26                 

Total Phosphorus (TP) 0.014 0.78 0.19                 2.22                 

Notes:
1
 The "Monitored Area" includes only the area drained by the individual monitoring station.

2
Estimated stormwater runoff volume is calculated using local precipitation data. 

(lbs)

3,470 5,815

269,471 862,773

2,443 55,531

248 2,792

318 4,947

8

84 58

6,595 4,104

2.96 2.91

55.86 22,765 12 26,690

156,653 67,266,477 55,901 77,531,981

Edgewood  (3/4/2017) Chrisfield (3/24/2017)

0.31 0.20

13

Monitoring Period Summary |March 1 - March 31 (WY17)

Edgewood Chrisfield

cubic feet
5

percent cubic feet
5

percent

76,208 21% 75,326 21%

288,904 79% 289,786 79%

365,112 100% 365,112 100%

Eagle MeridianEdgewood

Edgewood Eagle Chrisfield Meridian

Chrisfield

3/24/2017 16:33

9.6

11.2

7.63

11

(lbs)

3/4/2017 1:19

7.75

8.8

8.14

8.7

273.5

8.8

1.79

139

1.26

0.128

0.164

4.1

128.7

11.2

0.556

82.5

5.31

0.267

0.473

45.7
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Measured Stormwater Runoff Volume (cf)

Background Discharge Volume (cf)

Total Discharge Volume (cf)

Estimated Runoff for Monitored Area
1

Monthly Precipitation (in)

Drainage Area (acres)

Estimated Stormwater Runoff Volume
2
 (cf)

Monitored Storm Information 

Precipitation Amount (in)

Storm Duration (hrs)

Antecedent Dry Period (hrs)

Recorded Runoff Volume (cf)

Sample Information

Sample Date and Time

Dissolved Oxygen (DO) (mg/L)

DO Temperature (°C)

pH (S.U.)

pH Temperature (°C)

Conductivity (uS/cm)

Conductivity Temperature (°C)

Nitrate + Nitrite as N (mg/L)

Suspended Solids (TSS) (mg/L)

Total Nitrogen (TKN) (mg/L)

Dissolved Reactive Phosphorous (DRP) (mg/L)

Total Phosphorus (TP) (mg/L)

E.Coli
 
(MPN/100 mL)

Pollutant Loading Estimates    

(Wet Sample)  (lbs/acre)  (lbs)  (lbs/acre)  (lbs)

Nitrate + Nitrite as N 0.065 3.65 0.047 0.56

Suspended Solids (TSS) 5.08 283.7 6.95 83.43

Total Nitrogen (TKN) 0.046 2.57 0.45 5.37

Dissolved Reactive Phosphorous (DRP) 0.005 0.26 0.022 0.27

Total Phosphorus (TP) 0.006 0.33 0.040 0.48

Notes:
1
 The "Monitored Area" includes only the area drained by the individual monitoring station.

2
Estimated stormwater runoff volume is calculated using local precipitation data. 

(lbs) (lbs)

1,489 1,251

1.87 2.07

55.86 22,765 12 26,690

98,967 42,496,052 39,765 55,151,615

Edgewood  (3/4/2017)

percent

32,699 8% 16,200 99%

352,285 92% 144.0 1%

384,984 100% 16,344.0 100%

Edgewood

Edgewood ChrisfieldEagle Meridian

115,622 185,551

1,048 11,943

106 601

136 1,064

Eagle Chrisfield Meridian

Chrisfield (3/24/2017)

0.31 0.20

13 8

84 58

6,595 4,104

Monitoring Period Summary |April 1 - April 30 (WY17)

Edgewood Chrisfield

cubic feet percent cubic feet
5

3/4/2017 1:19
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8.14

8.7
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8.8

1.79

139

1.26

0.128

0.164

4.1

3/24/2017 16:33

9.6

11.2

7.63

11

128.7

11.2

0.556

82.5

5.31

0.267

0.473

45.7
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Figure 1

Edgewood  Water Year 2017  November 2016 through February 2017
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Note:
Snow and water equivalent (WE) measurements
from BOI Agrimet station located at the Western
Idaho Fairgrounds in Garden City.



Figure 2

Chrisfield  Water Year 2017  November 2016 through February 2017
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Note:
Snow and water equivalent (WE) measurements
from BOI Agrimet station located at the Western
Idaho Fairgrounds in Garden City.



Figure 3

Edgewood  Water Year 2017  November 2016
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Note:
Snow and water equivalent (WE) measurements
from BOI Agrimet station located at the Western
Idaho Fairgrounds in Garden City.



Figure 4

Chrisfield  Water Year 2017  November 2016
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Note:
Snow and water equivalent (WE) measurements
from BOI Agrimet station located at the Western
Idaho Fairgrounds in Garden City.



Figure 5

Edgewood  Water Year 2017  December 2016
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Note:
Snow and water equivalent (WE) measurements
from BOI Agrimet station located at the Western
Idaho Fairgrounds in Garden City.



Figure 6

Chrisfield  Water Year 2017  December 2016
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Note:
Snow and water equivalent (WE) measurements
from BOI Agrimet station located at the Western
Idaho Fairgrounds in Garden City.



Figure 7

Edgewood  Water Year 2017  January 2017
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Note:
Snow and water equivalent (WE) measurements
from BOI Agrimet station located at the Western
Idaho Fairgrounds in Garden City.



Figure 8

Chrisfield  Water Year 2017 January 2017
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Note:
Snow and water equivalent (WE) measurements
from BOI Agrimet station located at the Western
Idaho Fairgrounds in Garden City.



Figure 9

Edgewood  Water Year 2017  February 2017

Ho
url

y R
ain

fal
l (i

n)

Flo
w 

(cf
s)

Note:
Snow and water equivalent (WE) measurements
from BOI Agrimet station located at the Western
Idaho Fairgrounds in Garden City.



Figure 10

Chrisfield  Water Year 2017  February 2017
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Note:
Snow and water equivalent (WE) measurements
from BOI Agrimet station located at the Western
Idaho Fairgrounds in Garden City.



Figure 1
Figure 11 Edgewood  Water Year 2017  March through April 2017
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Figure 2
Figure 12

Chrisfield  Water Year 2017  March through April 2017
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Figure 3
Figure 13

Edgewood  Water Year 2017  March 2017
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Figure 4
Figure 14

Chrisfield  Water Year 2017  March 2017
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Figure 5
Figure 15 Edgewood  Water Year 2017  April 2017
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Figure 6
Figure 16

Chrisfield  Water Year 2017  April 2017
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Section 1: Project Summary  
Table 1 is a summary of the types of data collected during the third monitoring period for Water Year 2017 

Phase II Stormwater Monitoring. 
 

Table 1. Project Summary 

Sample Period 
November 2016–February 

2017 
March–April 2017 May–June 2017 

Station Edgewood Chrisfield Edgewood Chrisfield Edgewood Chrisfield 

Rain (inches) 9.591 9.591 4.83 4.98 2.26 1.84 

Storm data flow 
(cubic feet) 

507,536 2 184,2242 108,907 91,526 51,073 15,588 

Wet grab No No Yes Yes Yes Yes 

Field parameters No No Yes Yes Yes Yes 

QA/QC No No Yes No No Yes 

1Rainfall data was collected from the National Weather Service. These data are preliminary and have not undergone final 

quality control by the National Climatic Data Center. 

2Storm data flow is calculated using preliminary recorded rainfall data from the National Weather Service.  

Section 2: Monitoring Period Narrative  
This technical memorandum describes the Phase II Stormwater Monitoring completed for Ada County High-

way District (ACHD) from May through June 2017. Flow and rain data were collected during this period from 

the Edgewood and Chrisfield Phase II monitoring stations. Analytical data was collected at both sites. 

The National Weather Service (NWS) prepares a summary of precipitation observations each month for inclu-

sion in an overall monthly climate summary, which is made available through the local Boise Weather Fore-

cast Office on the NWS website at http://www.nws.noaa.gov/climate/index.php?wfo=boi. Precipitation sum-

maries from the NWS are included in the text below. Summaries are pared down but are otherwise quoted 

directly with minor punctuation and grammatical edits for readability. 

A narrative summary for May 2017 was not available from the NWS. Average temperature 
was 59.1 degrees, 0.6 degrees above normal. The total precipitation for the month totaled 
0.74 inches, 0.65 inch below normal. There were seven days with recognizable precipitation 
> 0.01 inch, one day with precipitation > 0.10, and one day with precipitation > 0.50 inch. 
The greatest 24-hour total of precipitation occurred on May 16th, the sampled storm event.  

June 2017 was unsettled, with alternating cool and warm periods more characteristic of 
spring than summer. Precipitation was slightly more than twice normal, although it was a 
mostly dry month. The anomaly occurred on the 11th and 12th, when a 1.15 inch rainfall 
was measured at the airport. The total for the other 28 days was only a quarter inch. On June 
9, a cold upper level low pressure area from the Gulf of Alaska began to invade the Pacific 
Northwest states. By the 12th, it was centered over the Idaho-Nevada border. The well-devel-
oped counterclockwise circulation pulled in copious moistures which originated in the Gulf of 
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Mexico and crossed the Rockies from eastern Montana. This resulted in heavy rain which fell 
mainly overnight between the 11th and 12th. 

Monitoring Station Summary  

A summary of data collected at each monitoring station over the entire monitoring period and for the tar-

geted storm (May 16, 2017) is provided in Table 2. Monthly summaries are presented for May and June in 

Tables 3 and 4, respectively. Monitoring period summary tables are included in Attachment A. Substantially 

more rain was recorded at the Edgewood rain gauge during the month of June than at the Chrisfield rain 

gauge (1.54 inch versus 1.06 inch, respectively). The Edgewood rain gauge recorded more rain during three 

events in June, on the 1st, 4th, and 12th. Historically Edgewood has received higher annual rainfall than 

Chrisfield. The difference in rainfall totals may be due to Edgewood’s relative proximity to the foothills. Oro-

graphic lifting of air masses on a heading toward the foothills can result in increased precipitation at the 

base of the foothills when compared to areas farther out in the valley. 

Individual hydrographs were developed for each site for the monitoring period (Figure 1: Edgewood monitor-

ing station, Figure 2: Chrisfield monitoring station). Monthly hydrographs for each monitoring station are pro-

vided in chronological order in Figures 3–6. Included on each hydrograph are recorded hourly precipitation 

at the local rain gauge (inches), flow (cubic feet per second), and sample collection times, as applicable. Hy-

drographs are included in Attachment B. 

Section 3: Storm Narrative 
One storm was targeted during the May–June monitoring period (May 16). Wet grab samples were collected 

at both Chrisfield and Edgewood monitoring stations along with a field duplicate sample at Chrisfield. A nar-

rative for the event is included below. See Section 4 for additional notes about data collected during the 

monitoring period. 

3.1.1 May 16, 2017 

Monday, May 15, 2017 

• On Monday morning, the NWS issued a forecast for rain showers in the Boise area starting Tuesday 

morning and continuing through the evening. Precipitation for the event was expected to total up to 0.32 

inch in the period between 0600 to midnight Tuesday, with most of the precipitation forecasted for the 

afternoon. 

• Batteries were checked and flow measurement intervals were changed to 1 minute on Monday after-

noon. 

Tuesday, May 16, 2017  

• Rain began around 0900 on Tuesday morning and continued until about 2000 Tuesday evening. The 

event included a thunderstorm, which passed quickly through the monitoring area around 1700. 

• Total precipitation measured 0.63 inch at the Chrisfield rain gauge and 0.59 inch at the Edgewood rain 

gauge. 

Analytical laboratory reports and field forms for this event are included in Attachment C. 
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Section 4: Pollutant Loading 
Water quality results and pollutant loading estimates for the Edgewood and Chrisfield monitoring stations for 

the May–June monitoring period are included in Table 2. Monthly values and estimates are presented for 

May and June in Tables 3 and 4, respectively. Estimates for wet weather pollutant loads are calculated 

based on measured flow and rain data from the monitoring period and from analytical data for the May 16, 

2017, storm event.  

Section 5: Deviations/Problems 
There were no problems with flow or rain data from the May–June monitoring period or deviations from the 

monitoring plan.  

Section 6: References 
National Weather Service Boise Forecast Office. (2017). Monthly Weather Summary. Retrieved July 25, 2017, from NWS 

website: http://www.nws.noaa.gov/climate/index.php?wfo=boi 
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Measured Stormwater Runoff Volume (cf)

Background Discharge Volume (cf)

Total Discharge Volume (cf)

Estimated Runoff for Monitored Area
1

Period Precipitation (in)

Drainage Area (acres)

Estimated Stormwater Runoff Volume
2
 (cf)

Monitored Storm Information 

Precipitation Amount (in)

Storm Duration (hrs)

Antecedent Dry Period (hrs)

Recorded Runoff Volume (cf)

Sample Information

Sample Date and Time

Dissolved Oxygen (DO) (mg/L)

DO Temperature (°C)

pH (S.U.)

pH Temperature (°C)

Conductivity (uS/cm)

Conductivity Temperature (°C)

Nitrate + Nitrite as N (mg/L)

Suspended Solids (TSS) (mg/L)

Total Nitrogen (TKN) (mg/L)

Dissolved Reactive Phosphorous (DRP) (mg/L)

Total Phosphorus (TP) (mg/L)

E.Coli
 
(MPN/100 mL)

Pollutant Loading Estimates    

(Wet Sample)  (lbs/acre)  (lbs)  (lbs/acre)  (lbs)

Nitrate + Nitrite as N 0.13 7.40 0.060 0.72

Suspended Solids (TSS) 0.40 22.09 3.95 47.39

Total Nitrogen (TKN) 0.042 2.37 0.33 3.93

Dissolved Reactive Phosphorous (DRP) 0.006 0.33 0.024 0.28

Total Phosphorus (TP) 0.008 0.45 0.040 0.48

Notes:
1
 The "Monitored Area" includes only the area drained by the individual monitoring station.

2
Estimated stormwater runoff volume is calculated using local precipitation data. 

Table 2

5/16/2017 11:22

5.88

13.2

6.72

13.2

195.8

13.3

2.32

6.93

0.742

0.102

0.142

365.4

(lbs)

55 88

12,132 5,940

(lbs)

3,014 1,602

9,004 105,394

964 8,743

Edgewood Chrisfield

133 628

184 1,067

Eagle Meridian

4.04

0.29

0.493

7540

Edgewood Eagle Chrisfield Meridian

2.26 1.84

55.86 22,765 12 26,690

14.1

221.1

13.9

0.74

48.7

5/16/2017 10:28

6.72

14.4

6.54

119,607 51,358,864 35,346 49,023,658

Edgewood (5/16/2017) Chrisfield (5/16/2017)

0.59 0.63

11 11

Monitoring Period Summary |May 1 - June 30 (WY17)

Edgewood Chrisfield

cubic feet percent cubic feet percent

51,073 3% 15,588 99%

1,409,951 97% 180 1%

1,461,024 100% 15,768 100%



Measured Stormwater Runoff Volume (cf)

Background Discharge Volume (cf)

Total Discharge Volume (cf)

Estimated Runoff for Monitored Area
1

Monthly Precipitation (in)

Drainage Area (acres)

Estimated Stormwater Runoff Volume
2
 (cf)

Monitored Storm Information 

Precipitation Amount (in)

Storm Duration (hrs)

Antecedent Dry Period (hrs)

Recorded Runoff Volume (cf)

Sample Information

Sample Date and Time

Dissolved Oxygen (DO) (mg/L)

DO Temperature (°C)

pH (S.U.)

pH Temperature (°C)

Conductivity (uS/cm)

Conductivity Temperature (°C)

Nitrate + Nitrite as N (mg/L)

Suspended Solids (TSS) (mg/L)

Total Nitrogen (TKN) (mg/L)

Dissolved Reactive Phosphorous (DRP) (mg/L)

Total Phosphorus (TP) (mg/L)

E.Coli
 
(MPN/100 mL)

Pollutant Loading Estimates    

(Wet Sample)  (lbs/acre)  (lbs)  (lbs/acre)  (lbs)

Nitrate + Nitrite as N 0.042 2.34 0.03 0.32

Suspended Solids (TSS) 0.12 6.98 1.74 20.90

Total Nitrogen (TKN) 0.013 0.75 0.14 1.73

Dissolved Reactive Phosphorous (DRP) 0.002 0.10 0.01 0.12

Total Phosphorus (TP) 0.003 0.14 0.02 0.21

Notes:
1
 The "Monitored Area" includes only the area drained by the individual monitoring station.

2
Estimated stormwater runoff volume is calculated using local precipitation data. 

Table 3

13.3

2.32

6.93

0.742

0.102

0.142

365.4

5/16/2017 10:28

6.72

14.4

6.54

14.1

221.1

13.9

0.74

48.7

4.04

0.29

0.493

7540

Edgewood Chrisfield

13.2

6.72

13.2

195.8

952 706

2,844 46,490

305 3,857

42 277

58 471

Edgewood (5/16/2017) Chrisfield (5/16/2017)

0.59 0.63

11 11

55 88

12,132 5,940

Eagle Meridian

(lbs) (lbs)

Edgewood Eagle Chrisfield Meridian

0.72 0.78

55.86 22,765 12 26,690

38,105 16,362,116 14,984 20,781,768

5/16/2017 11:22

5.88

Monitoring Period Summary |May 1 - May 31 (WY17)

Edgewood Chrisfield

cubic feet percent cubic feet percent

16,135 2% 6,876 97%

663,113 98% 180 3%

679,248 100% 7,056 100%



Measured Stormwater Runoff Volume (cf)

Background Discharge Volume (cf)

Total Discharge Volume (cf)

Estimated Runoff for Monitored Area
1

Monthly Precipitation (in)

Drainage Area (acres)

Estimated Stormwater Runoff Volume
2
 (cf)

Monitored Storm Information 

Precipitation Amount (in)

Storm Duration (hrs)

Antecedent Dry Period (hrs)

Recorded Runoff Volume (cf)

Sample Information

Sample Date and Time

Dissolved Oxygen (DO) (mg/L)

DO Temperature (°C)

pH (S.U.)

pH Temperature (°C)

Conductivity (uS/cm)

Conductivity Temperature (°C)

Nitrate + Nitrite as N (mg/L)

Suspended Solids (TSS) (mg/L)

Total Nitrogen (TKN) (mg/L)

Dissolved Reactive Phosphorous (DRP) (mg/L)

Total Phosphorus (TP) (mg/L)

E.Coli
 
(MPN/100 mL)

Pollutant Loading Estimates    

(Wet Sample)  (lbs/acre)  (lbs)  (lbs/acre)  (lbs)

Nitrate + Nitrite as N 0.091 5.06 0.03 0.40

Suspended Solids (TSS) 0.271 15.11 2.21 26.48

Total Nitrogen (TKN) 0.029 1.62 0.18 2.20

Dissolved Reactive Phosphorous (DRP) 0.004 0.22 0.01 0.16

Total Phosphorus (TP) 0.006 0.31 0.02 0.27

Notes:
1
 The "Monitored Area" includes only the area drained by the individual monitoring station.

2
Estimated stormwater runoff volume is calculated using local precipitation data. 

Table 4

195.8

13.3

2.32

6.93

0.742

0.102

0.142

365.4

5/16/2017 10:28

6.72

14.4

6.54

14.1

221.1

13.9

0.74

48.7

4.04

0.29

0.493

7540

13.2

6.72

13.2

(lbs) (lbs)

2,062 895

Edgewood

6,159 58,904

659 4,887

91 351

126 1,106

Eagle MeridianChrisfield

Edgewood Eagle Chrisfield Meridian

1.54 1.06

55.86 22,765 12 26,690

81,502 34,996,748

5/16/2017 11:22

5.88

Monitoring Period Summary |June 1 - June 30 (WY17)

Edgewood Chrisfield

cubic feet percent cubic feet percent

34,938 4% 8,712 100%

746,838 96% 0.0 0%

781,776 100% 8,712.0 100%

20,363 28,241,890

Edgewood (5/16/2017) Chrisfield (5/16/2017)

0.59 0.63

11 11

55 88

12,132 5,940



 

 

B 

 

Monitoring Period Summary Attachment B: Monitoring 
Period Hydrographs 



Figure 1

Edgewood  Water Year 2017  May through June 2017
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Figure 2

Chrisfield  Water Year 2017  May through June 2017
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Figure 3

Edgewood  Water Year 2017  May 2017
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Figure 4

Chrisfield  Water Year 2017  May 2017
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Figure 5

Edgewood  Water Year 2017  June 2017
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Figure 6

Chrisfield  Water Year 2017  June 2017
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July-October Monitoring Period Summary 

Section 1: Project Summary  
Table 1 is a summary of the types of data collected during all five monitoring periods for Water Year 2017 

Phase II Stormwater Monitoring. 
 

Table 1. Project Summary 

Sample  

Period 

November 2016– 

February 2017 
March–April 2017 May–June 2017 July–August 2017 

September– 

October 2017 

Station 
Edge-

wood 
Chrisfield 

Edge-

wood 

Chris-

field 

Edge-

wood 

Chris-

field 

Edge-

wood 

Chris-

field 

Edge-

wood 

Chris-

field 

Raina 

(inches) 
9.591 9.591 4.83 4.98 2.26 1.84 0 0.09 0.84 0.81 

Storm data 

flow 507,536b 1,842,242 108,907 25,020 51,073 15,588 0 720 8,514 4,320 

(cubic feet) 

Wet grab No No Yes Yes Yes Yes No No Yes Yes 

Field  

parameters 
No No Yes Yes Yes Yes No No Yes Yes 

QA/QC No No Yes No No Yes No No No Yes 

aRainfall data was collected from the National Weather Service. These data are preliminary and have not undergone final quality control by the National 

Climatic Data Center. 

bStorm data flow is calculated using preliminary recorded rainfall data from the National Weather Service.  

Section 2: Monitoring Period Narrative  
This technical memorandum describes the Phase II Stormwater Monitoring completed for Ada County High-

way District (ACHD) from July through October 2017. Two monitoring periods are included in this report 

(July–August 2017 and September–October 2017). Flow and rain data were collected continuously during 

this period from the Edgewood and Chrisfield Phase II monitoring stations. Analytical data was not collected 

during the July–August monitoring period because no rain events met the forecast criteria for targeting storm 

events for sample collection.  

The National Weather Service (NWS) prepares a summary of precipitation observations each month for inclu-

sion in an overall monthly climate summary, which is made available through the local Boise Weather Fore-

cast Office on the NWS website at http://www.nws.noaa.gov/climate/index.php?wfo=boi. Precipitation sum-

maries from the NWS are included in the text below. Summaries are pared down but are otherwise quoted 

directly with minor punctuation and grammatical edits for readability. 

July 2017 was a dry month with only .01 inch of rain measured at the airport and an average 

temperature of 81.6 degrees. It was the second hottest July since 1877. Monsoon moisture 

drifting north from Nevada produced locally wet late afternoon and evening thunderstorms. 

On several days, thunderstorms formed over Owyhee County, but they weakened as they 

moved over the Owyhee Mountains. Any rain that reached the ground usually missed the 

NWS rain gauges.  
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July-October Monitoring Period Summary 

August 2017 was warm and wetter than average, with an average temperature of 78.0 de-

grees and 0.22 inch of rain. A run of 44 consecutive days with 90-plus highs ended on Au-

gust 12. During the afternoon of the 24th, a rogue thunderstorm intensified over the Owyhee 

Mountains and crossed the Boise area that evening. Only 0.14 inch was measured at the air-

port, but a trained spotter measured 0.42 inch north-northwest of the airport, with 0.35 inch 

falling in less than 20 minutes.  

September 2017 had close to normal precipitation, along with an abrupt change from sum-

mer to fall in the middle of the month. Temperatures averaged nearly 10 degrees above nor-

mal during the first two weeks of the month, and nearly 6 degrees below normal for the rest 

of the month. Total precipitation for the month was 0.56 inch.  

October 2017’s temperatures average 7.1 degrees below normal from the 1st through the 

16th, and 1.3 degrees above normal for the rest of the month. Precipitation totaled near nor-

mal. Precipitation on the 20th and 21st totaled 0.37 inch at the airport. One location closer 

to the foothills reported around a half inch of rain. (NWS 2017) 

Monitoring Station Summary  

A summary of data collected at each monitoring station over both monitoring periods, including data for the 

targeted storms, is provided in Tables 2 and 5. Monthly summaries are presented for July and August in Ta-

bles 3 and 4, respectively; September and October monthly summaries are presented in Tables 6 and 7, re-

spectively. These monitoring period summary tables are included in Attachment A. No rain was recorded at 

Edgewood in the July–August monitoring period, and minimal precipitation was recorded at the Chrisfield 

rain gauge (0.09 inch). Therefore, there was no rain event that met the program criteria for the July–August 

period. Sampling events conducted in October were used to represent the July–August period.  

Individual hydrographs were developed for each site for the monitoring periods (Figures 1, 2, 7, 8). Monthly 

hydrographs for each monitoring station are provided in chronological order in Figures 3–6 and 9–12. In-

cluded on each hydrograph are recorded hourly precipitation at the local rain gauge (inches), flow (cubic feet 

per second), and sample collection times, as applicable. Hydrographs are included in Attachment B. 

Section 3: Storm Narrative 
As previously mentioned, no samples were collected during the July–August monitoring period. July was hot 

and dry with no measurable rain events. In August, two small storm events, both totaling 0.04 inch, were rec-

orded at Chrisfield, and no rain was recorded at Edgewood. A narrative summary for the supplemental event 

used for this period is included below. 

Two storm events were targeted during the September–October monitoring period. Wet grab samples were 

collected at Chrisfield, along with a field duplicate sample on October 13, 2017. Wet grab samples were col-

lected at Edgewood and Chrisfield during another event on October 20, 2017. A narrative for each event is 

included below. 

3.1 October 13, 2017 

Thursday, October 12, 2017 

• On Thursday morning, October 12, the NWS issued a forecast for rain showers in the Boise Area starting 

early Friday morning and continuing until around noon. The forecast called for a 70 percent chance of 

precipitation with a predicted total up to 0.14 inch. 



ACHD Phase II Monitoring Results for July–October 2017 

 

 

3 

Use of contents on this sheet is subject to the limitations specified at the beginning of this document. 

July-October Monitoring Period Summary 

• Flow meter logging intervals were changed to 1 minute, and the site modems were opened for 24-hour 

access in preparation for the event. 

• The predicted total rainfall dropped in the evening forecast to around 0.10 inch. 

Friday, October 13, 2017  

• Rain began later than expected, around 1500 on Friday, October 13, and ended by 1700 at Chrisfield. 

The total precipitation measured 0.10 inch at Chrisfield. 

• Edgewood did not receive sufficient rain amounts for sample collection.  

3.2 October 20, 2017 

Thursday, October 19, 2017 

• On Thursday, October 19, the NWS issued a forecast for a solid band of precipitation in the form of rain 

on Friday morning, turning to isolated showers in the afternoon.  

• Flow meter logging intervals were changed to 1 minute, and the site modems were opened for 24-hour 

access in preparation for the event. 

Friday, October 20, 2017  

• Rain began on Friday morning around 0600 and continued until 1000, totaling 0.11 inch at Edgewood. 

• Another small shower passed through the Meridian area in the afternoon bringing the event total precipi-

tation to 0.13 inch at Chrisfield. 

Analytical laboratory reports and field forms for these events are included in Attachment C. 

Section 4: Pollutant Loading 
Water quality results and pollutant loading estimates for the Edgewood and Chrisfield monitoring stations for 

the July–August and September–October monitoring periods are included in Table 2 and 5, respectively. 

Monthly values and estimates are presented for July–October in Tables 3, 4, 6, and 7. Estimates for wet 

weather pollutant loads are calculated based on measured flow and rain data from the monitoring period 

and from analytical data for the targeted events. For the July–August period, the October 13, 2017, event 

was used for Chrisfield and the October 20, 2017, event was used for Edgewood. Results from the October 

20 event were used for both Chrisfield and Edgewood for the September–October pollutant loads.  

Section 5: Deviations/Problems 
There were no problems with flow or rain data from the July–August or September–October monitoring peri-

ods. The only deviation from the monitoring plan was that no rain event was available to sample during the 

July–August monitoring period; therefore, a supplemental event during October was used for runoff values 

and pollutant loads.  

Section 6: References 
National Weather Service Boise Forecast Office. (2017). Monthly Weather Summary. Retrieved November 25, 2017, from 

NWS website: http://www.nws.noaa.gov/climate/index.php?wfo=boi 
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Measured Stormwater Runoff Volume (cf)

Background Discharge Volume (cf)

Total Discharge Volume (cf)

Estimated Runoff for Monitored Area
1

Monthly Precipitation (in)

Drainage Area (acres)

Estimated Stormwater Runoff Volume
2 

(cf)

Monitored Storm Information 

Precipitation Amount (in)

Storm Duration (hrs)

Antecedent Dry Period (hrs)

Recorded Runoff Volume (cf)

Sample Information

Sample Date and Time

Dissolved Oxygen (DO) (mg/L)

DO Temperature (°C)

pH (S.U.)

pH Temperature (°C)

Conductivity (uS/cm)

Conductivity Temperature (°C)

Nitrate + Nitrite as N (mg/L)

Suspended Solids (TSS) (mg/L)

Total Nitrogen (TKN) (mg/L)

Dissolved Reactive Phosphorous (DRP) (mg/L)

Total Phosphorus (TP) (mg/L)

E.Coli
 
(MPN/100 mL)

Pollutant Loading Estimates

(Wet Sample)  (lbs/acre)  (lbs)  (lbs/acre)  (lbs)

Nitrate + Nitrite as N 0.00 0.00 0.00 0.01

Suspended Solids (TSS) 0.00 0.00 0.19 2.30

Total Kjeldahl Nitrogen (TKN) 0.00 0.00 0.01 0.11

Dissolved Reactive Phosphorous (DRP) 0.00 0.00 0.00 0.01

Total Phosphorus (TP) 0.00 0.00 0.00 0.02

Notes:
1
 The "Monitored Area" includes only the area drained by the individual monitoring station.

2
Storm data flow is estimated from rainfall data

Table 2

10/13/2017 16:23

9.61

12.7

7.5

12.3

60.7

12.7

0.3

51.2

2.41

0.223

0.359

57.8

0 0 1,729 2,397,896

4

153

Edgewood Eagle Chrisfield Meridian

0.11

Edgewood (10/20/2017) Chrisfield (10/13/2017)

0.09

6

260

533 612

Eagle Chrisfield Meridian

0 22

0 36

(lbs)

0 30

0 5,118

0 241

Edgewood

10/20/2017 9:18

4.45

13.3

7.17

12.5

209.6

13.3

1.55

8.17

0.897

0.139

0.19

727

Monitoring Period Summary | July 1 - August 31 (WY17)

Edgewood Chrisfield

cubic feet percent cubic feet
3

percent

0 0.09

55.86 22,765 12 26,690

0 0% 720 91%

1,425,708 100% 72 9%

1,425,708 100% 792 100%

(lbs)



Measured Stormwater Runoff Volume (cf)

Background Discharge Volume (cf)

Total Discharge Volume (cf)

Estimated Runoff for Monitored Area
1

Monthly Precipitation (in)

Drainage Area (acres)

Estimated Stormwater Runoff Volume
2 

(cf)

Monitored Storm Information 

Precipitation Amount (in)

Storm Duration (hrs)

Antecedent Dry Period (hrs)

Recorded Runoff Volume (cf)

Sample Information

Sample Date and Time

Dissolved Oxygen (DO) (mg/L)

DO Temperature (°C)

pH (S.U.)

pH Temperature (°C)

Conductivity (uS/cm)

Conductivity Temperature (°C)

Nitrate + Nitrite as N (mg/L)

Suspended Solids (TSS) (mg/L)

Total Nitrogen (TKN) (mg/L)

Dissolved Reactive Phosphorous (DRP) (mg/L)

Total Phosphorus (TP) (mg/L)

E.Coli
 
(MPN/100 mL)

Pollutant Loading Estimates

(Wet Sample)  (lbs/acre)  (lbs)  (lbs/acre)  (lbs)

Nitrate + Nitrite as N 0.00 0.00 0.00 0.00

Suspended Solids (TSS) 0.00 0.00 0.03 0.35

Total Kjeldahl Nitrogen (TKN) 0.00 0.00 0.00 0.02

Dissolved Reactive Phosphorous (DRP) 0.00 0.00 0.00 0.00

Total Phosphorus (TP) 0.00 0.00 0.00 0.00

Notes:
1
 The "Monitored Area" includes only the area drained by the individual monitoring station.

2
Storm data flow is estimated from rainfall data

Table 3

0.19

727

10/13/2017 16:23

9.61

12.7

7.5

12.3

60.7

12.7

0.3

51.2

2.41

0.223

0.359

57.8

0.139

Monitoring Period Summary | July 1 - July 31 (WY17)

Edgewood Chrisfield

cubic feet percent cubic feet
3

percent

0 0% 108 75%

821,124 100% 36 25%

821,124 100% 144 100%

192 266,433

Edgewood (10/20/2017) Chrisfield (10/13/2017)

0.11 0.09

Edgewood Eagle Chrisfield Meridian

0 0.01

55.86 22,765 12 26,690

0 0

6 4

153 260

533 612

10/20/2017 9:18

4.45

13.3

7.17

12.5

209.6

13.3

1.55

8.17

0.897

Edgewood Eagle Chrisfield Meridian

(lbs) (lbs)

0 4

0 768

0 36

0 3

0 5



Measured Stormwater Runoff Volume (cf)

Background Discharge Volume (cf)

Total Discharge Volume (cf)

Estimated Runoff for Monitored Area
1

Monthly Precipitation (in)

Drainage Area (acres)

Estimated Stormwater Runoff Volume
2 

(cf)

Monitored Storm Information 

Precipitation Amount (in)

Storm Duration (hrs)

Antecedent Dry Period (hrs)

Recorded Runoff Volume (cf)

Sample Information

Sample Date and Time

Dissolved Oxygen (DO) (mg/L)

DO Temperature (°C)

pH (S.U.)

pH Temperature (°C)

Conductivity (uS/cm)

Conductivity Temperature (°C)

Nitrate + Nitrite as N (mg/L)

Suspended Solids (TSS) (mg/L)

Total Nitrogen (TKN) (mg/L)

Dissolved Reactive Phosphorous (DRP) (mg/L)

Total Phosphorus (TP) (mg/L)

E.Coli
 
(MPN/100 mL)

Pollutant Loading Estimates

(Wet Sample)  (lbs/acre)  (lbs)  (lbs/acre)  (lbs)

Nitrate + Nitrite as N 0.00 0.00 0.00 0.01

Suspended Solids (TSS) 0.00 0.00 0.16 1.96

Total Kjeldahl Nitrogen (TKN) 0.00 0.00 0.01 0.09

Dissolved Reactive Phosphorous (DRP) 0.00 0.00 0.00 0.01

Total Phosphorus (TP) 0.00 0.00 0.00 0.01

Notes:
1
 The "Monitored Area" includes only the area drained by the individual monitoring station.

2
Storm data flow is estimated from rainfall data

Table 4

Monitoring Period Summary | August 1 - August 31 (WY17)

Edgewood Chrisfield

cubic feet percent cubic feet
3

percent

0 0% 612 94%

604,584 100% 36 6%

604,584 100% 648 100%

Meridian

0 0.08

55.86 22,765 12 26,690

0 0 1,537 2,131,463

Edgewood (10/20/2017) Chrisfield (10/13/2017)

Edgewood Eagle Chrisfield 

0.11 0.09

6 4

153 260

533 612

10/13/2017 16:23

9.61

12.7

7.5

12.3

60.7

12.7

0.3

51.2

2.41

0.223

0.359

57.8

Edgewood Eagle Chrisfield Meridian

10/20/2017 9:18

4.45

13.3

7.17

12.5

209.6

13.3

1.55

8.17

0.897

0.139

0.19

727

(lbs) (lbs)

0 25

0 4,350

0 205

0 19

0 31



Measured Stormwater Runoff Volume (cf)

Background Discharge Volume (cf)

Total Discharge Volume (cf)

Estimated Runoff for Monitored Area
1

Monthly Precipitation (in)

Drainage Area (acres)

Estimated Stormwater Runoff Volume
2 

(cf)

Monitored Storm Information 

Precipitation Amount (in)

Storm Duration (hrs)

Antecedent Dry Period (hrs)

Recorded Runoff Volume (cf)

Sample Information

Sample Date and Time

Dissolved Oxygen (DO) (mg/L)

DO Temperature (°C)

pH (S.U.)

pH Temperature (°C)

Conductivity (uS/cm)

Conductivity Temperature (°C)

Nitrate + Nitrite as N (mg/L)

Suspended Solids (TSS) (mg/L)

Total Nitrogen (TKN) (mg/L)

Dissolved Reactive Phosphorous (DRP) (mg/L)

Total Phosphorus (TP) (mg/L)

E.Coli
 
(MPN/100 mL)

Pollutant Loading Estimates    

(Wet Sample)  (lbs/acre)  (lbs)  (lbs/acre)  (lbs)

Nitrate + Nitrite as N 0.01 0.82 0.01 0.12

Suspended Solids (TSS) 0.08 4.34 0.53 6.42

Total Kjeldahl Nitrogen (TKN) 0.01 0.48 0.08 0.90

Dissolved Reactive Phosphorous (DRP) 0.00 0.07 0.01 0.10

Total Phosphorus (TP) 0.00 0.10 0.01 0.15

Notes:
1
 The "Monitored Area" includes only the area drained by the individual monitoring station.

2
Storm data flow is estimated from rainfall data

Table 5

194 2,003

30 223

41 325

(lbs) (lbs)

336 262

1,769 14,274

Edgewood Eagle Chrisfield Meridian

727 307.6

0.139

0.19

0.371

0.542

8.17

0.897

23.8

3.34

13.3

1.55

10.9

0.437

12.5

209.6

11

179.8

13.3

7.17

11.3

7.62

10/20/2017 9:18

4.45

10/20/2017 8:20

7.31

153 156

533 468

6 5

Edgewood (10/20/2017) Chrisfield (10/20/2017)

0.11 0.11

55.86 22,765 12 26,690

44,456 19,089,135 15,560 21,581,067

0.84 0.81

Edgewood Eagle Chrisfield Meridian

901,134 99% 2,052 32%

8,514 1% 4,320 68%

Edgewood Chrisfield

cubic feet
3

percent cubic feet
3

percent

Monitoring Period Summary | September 1 - October 31 (WY17)

909,648 100% 6,372 100%



Measured Stormwater Runoff Volume (cf)

Background Discharge Volume (cf)

Total Discharge Volume (cf)

Estimated Runoff for Monitored Area
1

Monthly Precipitation (in)

Drainage Area (acres)

Estimated Stormwater Runoff Volume
2 

(cf)

Monitored Storm Information 

Precipitation Amount (in)

Storm Duration (hrs)

Antecedent Dry Period (hrs)

Recorded Runoff Volume (cf)

Sample Information

Sample Date and Time

Dissolved Oxygen (DO) (mg/L)

DO Temperature (°C)

pH (S.U.)

pH Temperature (°C)

Conductivity (uS/cm)

Conductivity Temperature (°C)

Nitrate + Nitrite as N (mg/L)

Suspended Solids (TSS) (mg/L)

Total Nitrogen (TKN) (mg/L)

Dissolved Reactive Phosphorous (DRP) (mg/L)

Total Phosphorus (TP) (mg/L)

E.Coli
 
(MPN/100 mL)

Pollutant Loading Estimates    

(Wet Sample)  (lbs/acre)  (lbs)  (lbs/acre)  (lbs)

Nitrate + Nitrite as N 0.01 0.41 0.00 0.06

Suspended Solids (TSS) 0.04 2.17 0.25 3.05

Total Kjeldahl Nitrogen (TKN) 0.00 0.24 0.04 0.43

Dissolved Reactive Phosphorous (DRP) 0.00 0.04 0.00 0.05

Total Phosphorus (TP) 0.00 0.05 0.01 0.07

Notes:
1
 The "Monitored Area" includes only the area drained by the individual monitoring station.

2
Storm data flow is estimated from rainfall data

Table 6

10/20/2017 9:18

4.45

13.3

7.17

12.5

209.6

13.3

1.55

8.17

0.897

0.139

0.19

727

10/20/2017 8:20

7.31

11.3

7.62

11

179.8

10.9

0.437

23.8

3.34

0.371

0.542

307.6

97 952

15 106

21 154

(lbs) (lbs)

168 124

884 6,780

Edgewood Eagle Chrisfield Meridian

6 5

153 156

533 468

Edgewood (10/20/2017) Chrisfield (10/20/2017)

0.11 0.11

0.5 0.39

55.86 22,765 12 26,690

26,462 11,362,581 7,492 10,390,884

434,376 100% 3,888 100%

Edgewood Eagle Chrisfield Meridian

4,255 1% 2,052 53%

430,121 99% 1,836 47%

Monitoring Period Summary | September 1 - September 30 (WY17)

Edgewood Chrisfield

cubic feet percent cubic feet
3

percent



Measured Stormwater Runoff Volume (cf)

Background Discharge Volume (cf)

Total Discharge Volume (cf)

Estimated Runoff for Monitored Area
1

Monthly Precipitation (in)

Drainage Area (acres)

Estimated Stormwater Runoff Volume
2 

(cf)

Monitored Storm Information 

Precipitation Amount (in)

Storm Duration (hrs)

Antecedent Dry Period (hrs)

Recorded Runoff Volume (cf)

Sample Information

Sample Date and Time

Dissolved Oxygen (DO) (mg/L)

DO Temperature (°C)

pH (S.U.)

pH Temperature (°C)

Conductivity (uS/cm)

Conductivity Temperature (°C)

Nitrate + Nitrite as N (mg/L)

Suspended Solids (TSS) (mg/L)

Total Nitrogen (TKN) (mg/L)

Dissolved Reactive Phosphorous (DRP) (mg/L)

Total Phosphorus (TP) (mg/L)

E.Coli
 
(MPN/100 mL)

Pollutant Loading Estimates    

(Wet Sample)  (lbs/acre)  (lbs)  (lbs/acre)  (lbs)

Nitrate + Nitrite as N 0.01 0.41 0.01 0.06

Suspended Solids (TSS) 0.04 2.17 0.28 3.37

Total Kjeldahl Nitrogen (TKN) 0.00 0.24 0.04 0.47

Dissolved Reactive Phosphorous (DRP) 0.00 0.04 0.00 0.05

Total Phosphorus (TP) 0.00 0.05 0.01 0.08

Notes:
1
 The "Monitored Area" includes only the area drained by the individual monitoring station.

2
Storm data flow is estimated from rainfall data

Table 7
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0.437

23.8

3.34
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97 1,052

15 117
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168 138
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153 156

533 468

Edgewood (10/20/2017) Chrisfield (10/20/2017)

0.11 0.11

0.34 0.42

55.86 22,765 12 26,690

17,994 7,726,555 8,068 11,190,183

475,272 100% 2,484 100%

Edgewood Eagle Chrisfield Meridian

4,259 1% 2,268 91%

471,013 99% 216 9%

Monitoring Period Summary | October 1 - October 31 (WY17)

Edgewood Chrisfield

cubic feet
3

percent cubic feet percent
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Monitoring Period Summary Attachment B: Monitoring 

Period Hydrographs 



Edgewood  Water Year 2017  July through August  2017
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Chrisfield  Water Year 2017  July through August  2017



Edgewood  Water Year 2017  July 2017
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Chrisfield  Water Year 2017  July 2017



Edgewood  Water Year 2017  August 2017
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Edgewood  Water Year 2017  September through October 2017
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Chrisfield  Water Year 2017  September through October 2017
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Appendix C: Lab Analytical Reports 
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