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EXECUTIVE SUMMARY

ES.1 INTRODUCTION  

The United States Environmental Protection Agency 
(EPA) has adopted regulations to control pollutants 
entering the environment through storm drainage 
facilities associated with Las Vegas Valley Municipal 
Separate Storm Sewer System (MS4).  In compliance 
with these regulations, the Nevada Division of 
Environmental Protection (NDEP) issued National 
Pollutant Discharge Elimination System (NPDES) 
Permit No. NV0021911 jointly to Clark County 
Regional Flood Control District (CCRFCD); the 
Cities of Las Vegas (CLV), North Las Vegas (CNLV) 
and Henderson (COH); Clark County (County); and 
Nevada Department of Transportation (NDOT).  
This permit, which was issued on June 19, 2003, 
authorizes the permitted agencies to discharge from 
stormwater outfalls on Las Vegas Wash and its 
tributaries.  This permit supersedes the stormwater 
permits issued in 1990 and 1997.  A copy of the 
current permit is contained in Appendix A.  This 
2003-2004 Annual Report covers the period from 
July 2003 to June 2004.        

The permit designates CCRFCD as Lead Agency for 
permit implementation, with CCRFCD and the other 
five agencies identified together as permittees.  The 
Lead Agency is responsible for general administration 
of the permit conditions, preparation of reports, 
coordination between permittees, and liaison 
with NDEP.  NDOT obtained its own MS4 permit 
during the 2003-2004 permit year and, therefore, 
has withdrawn from the present MS4 permit.  The 
consulting firm of MWH was contracted to assist 
the CCRFCD and permittees with preparation of 
information required to comply with the conditions 
of the permit.

The MS4 permit requires that the permittees develop 
a Storm Water Management Plan (SWMP).  On 
September 29, 2003, the permittees submitted the 
SWMP to NDEP.  A copy of the SWMP is included 
in Appendix B.  NDEP accepted the SWMP with 
comments.  A copy of the approval letter is found in 
Appendix B.

This 2003-2004 Annual Report covers the period 
from July 2003 to June 2004, which is the first 
year of the new MS4 permit.  The  Annual Report 
presents the information specifically required by the 
MS4 permit and further described in the SWMP, and 
is organized as follows:  

Section 1 - Legal Authority

Section 2 - Source Identification

Section 3 - Public Outreach and Education 
Program

Section 4 - Structural and Source Control 
Measure Program

Section 5 - Illicit Discharge Detection Program

Section 6 - Industrial Facility Monitoring and 
Control Program

Section 7 - Construction Site Program

Section 8 - Stormwater Monitoring Program

Section 9 - Stormwater Management Plan

ES.2  COORDINATION

As Lead Agency, CCRFCD has organized the 
project, encouraged coordination among the various 
permittees, and provided funding for a majority of 
the permit compliance efforts.  A Stormwater Quality 
Management Committee (SQMC) was formed, 
comprised of representatives from the cities, County 
and NDOT.  This committee conducted monthly 
progress meetings with MWH, and reviewed draft 
material prepared in compliance with the permit.  In 
addition, the SQMC included other local agencies 
which have an interest in water quality issues, but 
which are not party to the NPDES permit.  These 
agencies received copies of monthly meeting 
minutes and were invited to attend all meetings.  The 
list of permittees and other interested parties and key 
contacts is presented in Table ES-1.  
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Table ES-1

NPDES Stormwater Discharge Permit Project List of Permittees and Interested Parties

Agency Contact
Phone 

Number
Fax 

Number
Permittees
Clark County Department of Air Quality and 
Environmental Management

Carrie Stowers 
Jodi Bechtel

455-4181
455-4181

385-8940
385-8940

Clark County Department of Public Works Marty Manning
Gil Suckow

455-7760
455-7540

455-7764
435-4702

Clark County Regional Flood Control District Gale Fraser
Kevin Eubanks
Betty Hollister

455-3139
455-3139
455-3139

455-3870
455-3870
455-3870

Henderson, City of Mark Calhoun
Curt Chandler
Brenda Pohlmann
Janie Nihipali

565-2106
565-2329
565-5181
565-5181

565-5687
565-5687
565-0173
565-0173

Las Vegas, City of  Dick Goecke
Randy Fultz
Dan Fischer 
John Solvie 
Greg McDermott

229-2176
229-6276
229-2440
229-6547
229-2143

382-8551
385-7268
431-5133
641-9738
382-8551

Nevada Department of Transportation Chris Ennes 775-888-7960 775-888-7104
North Las Vegas, City of Jim Bell

Tom Rura
Jennifer Doody

633-1919
633-1261
633-2088

649-4696
399-7035
649-4696

Interested Parties
Clark County Health District No Representative 385-1291 384-5342
Conservation District of Southern Nevada Wilisha Daniels 262-9047 736-7415
Clark County Regional Flood Control District 
Attorney

Larry Bazel 415-617-8900 415-676-3000

Clark County Water Reclamation District Joe Boteilho
David Paulson
Steve Etzwiler

434-8178
434-6600
434-6600

435-5435

Las Vegas Valley Water District Alec Hart
Steve Ross

882-8349
258-7170

258-7178
258-3811

U.S. Geological Survey John Wilson 897-4014 897-4055

National Park Service – 
Lake Mead National Recreation Area

Steven Spearman 293-8984 293-8967

Southern Nevada Water Authority Kay Brothers
Kim Zikmund
Peggy Roefer

870-2011
258-3926
258-3939

258-3951
258-3951
258-3951

Nevada Division of Environmental Protection Cliff Lawson
Dan Tecca
David Lloyd

775-687-4670
775-687-9440

486-2872

775-687-4684
775-687-4684

486-2863 
Clark County Public Response Office Joe Boteilho

Al Dixon
455-8178
455-4191

455-2080
455-2080
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ES.3  SUMMARY OF ANNUAL REPORT

This Annual Report was prepared to verify that 
the permittees have complied with the permit 
requirements and measurable goals identified in the 
SWMP for the 2003-2004 permit year.                    

Table ES-2, summarizes the 2003-2004 (Permit 
Year 1) measurable goals.

The following paragraphs summarize the activities 
performed to comply with each element of the 
SWMP.

ES.3.1   Legal Authority

The legal authority of the permittees was reviewed and 
is sufficient to regulate discharges to the municipal 
storm sewer system and enforce the SWMP.

ES.3.2  Source of Identification
A stormwater system map was created to assist 
permittees, regulatory agencies and others in 
determining where potential stormwater quality 
problems may exist or originate.

ES.3.3  Public Outreach and Education 
Program  

Permittees participated in public outreach and 
education programs to inform and influence the 
general public about water quality issues and 
reducing the activities that have a negative impact 
on stormwater runoff.

Outreach and education program activities 
included attending community events and fairs; 
producing and airing public service announcements; 
making presentations to students and teachers at 
elementary schools; producing The Flood Channel 
documentaries; and maintaining a local stormwater 
management website.

ES.3.4  Structural and Source Control 
Measure Program  

The permittees adopted a structural and source control 
measure program with the following elements:

• Storm sewer system maintenance program

• Street sweeping maintenance program

• Pesticide, herbicide and fertilizer management 
program

•  Flood control structure review program

Several best management practice (BMP) manuals 
were reviewed and recommendations for updating 
the CCRFCD manual were made.

This Annual Report contains documentation from 
each permittee on maintenance activities completed 
during the permit year. The report also contains 
documentation on potable water discharges to the 
stormwater system permitted by NDEP.

ES.3.5  Illicit Discharge Detection 
Program

The illicit discharge detection and elimination 
program consists of quarterly dry weather field 
screening, semi-annual channel inspections, 
municipal maintenance staff training, and response 
to public reporting of problems. The Annual Report 
contains the results of the dry weather monitoring 
and field inspections conducted during the permit 
year.

The program implemented by the permittees has been 
successful in detecting and eliminating significant 
illegal and illicit discharges to the stormwater 
system. 

ES.3.6  Industrial Facility Monitoring 
and Control Program

An inventory was compiled of industrial sites that 
can be potential sources of urban pollutants.  An 
industrial site management program was developed 
to address facilities regulated under Section 313 of 
SARA Title III; municipal landfills; hazardous waste 
treatment, disposal and recovery facilities; and any 
other industrial facilities that the municipal permit 
applicant determines are contributing a substantial 
pollutant loading to the municipal storm sewer 
system.  Each permittee identified sites, procedures, 
and staffing assignment for its local industrial site 
management program.
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ES.3.7  Construction Site Program
The permittees developed and adopted a program 
for managing the quality of runoff from construction 
sites.  This program has the following elements:

• Process for notifying developers of the 
requirements of the NDEP construction site 
permitting program

• Improvements to current CCRFCD BMP 
Manual

• Routine inspection of active construction sites

• Post-storm inspection of active construction sites 
and regional detention basins

• Contractor education and training program

The various elements of this program will be 
implemented in the coming permit year.   

ES.3.8  Stormwater Monitoring Program
A stormwater monitoring program was conducted in 
Las Vegas Valley for wet and dry weather conditions 
based on a previously approved monitoring program.  
Data from samples collected during the current permit 
year was analyzed and summarized.  In addition, data 
collected during the entire 13-year  Las Vegas Valley 
MS4 monitoring program was summarized to assess 
overall stormwater quality characteristics.  Based on 
review of all available data, recommendations for a 
modified monitoring program were made that include 
less general characterization monitoring and more 
focused monitoring to answer specific questions 
related to local stormwater quality conditions.  

ES.3.9  Stormwater Management Plan
The permittees have developed, implemented 
and enforced a SWMP to reduce the discharge 
of pollutants as required in permit paragraph 4.1.  
The current SWMP will be updated to incorporate 
comments received from NDEP and will include the 
management plans developed during the first year of 
the new MS4 permit.  An overall monitoring program 
was prepared for the SWMP.

ES.4  CONCLUSION

This report summarizes the activities of the 
permittees during the period from July 2003 to June 

2004.  Ongoing programs continue to be effective in 
minimizing the impact of urban runoff on downstream 
water quality.

A new SWMP has been developed and this report 
outlines the activities during Year 1 of the 5-year 
period.  The permittees are committed to continuing 
their compliance with the stormwater permit, and have 
the resources available to satisfy this commitment.
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SECTION 1
LEGAL AUTHORITY

1.1 INTRODUCTION

The purpose of this section is to provide an update 
on the status of the legal authority of the Las Vegas 
Valley Municipal Separate Storm Sewer System 
(MS4) permittees.  The permittees are Clark County 
Regional Flood Control District (CCRFCD), Clark 
County (County), City of Las Vegas (CLV), City of 
North Las Vegas (CNLV), and City of Henderson 
(COH).  This section will summarize the legal 
authority of each permittee to implement the 
various aspects of the Storm Water Management 
Plan (SWMP) and other requirements of the permit 
including:

• Prohibit illicit discharges to the municipal separate 
storm sewer system.  

• Control spills, dumping or disposal of materials 
other than stormwater to the storm sewer system.

• Require compliance with conditions in ordinances 
related to stormwater discharges.

• Carry out inspection and monitoring procedures 
necessary to determine compliance with the 
prohibition on illicit discharges to the storm sewer 
system.

Copies of current ordinances are included in 
Appendix C.  This section addresses the MS4 
permit requirements in paragraph 4.2 and the SWMP 
requirements in paragraph 2.2.

1.2 ORDINANCES AND 
REGULATIONS

1.2.1 City of Henderson
Chapter 13.16 of the Henderson Municipal Code 
deals with the regulation of industrial wastewater 
and pretreatment program.

• Section 13.16.020 (A) lists waste and numerous 
other substances that “shall, under no conditions, 
be discharged into or be allowed to enter the 
wastewater system, the stormwater system, 
or the waters of the state.”  See Appendix C 
for a complete list.  Section 13.16.015 defines 
stormwater system as “a conveyance for carrying 

storm and surface waters and drainage waters 
excluding sewage.  It includes but is not limited to 
storm drains, catch basins, flood control channels, 
streets and natural washes.”  Section 13.16.015 
defines waters of the state as “watercourses and 
bodies of water subject to regulation by state or 
federal statutes.”

• Section 13.16.020 (B) states that “no discharge 
shall be made to the storm drain system or the 
waters of the state that would cause a violation 
of the NPDES stormwater permit.”  The COH 
will soon be proposing changes to strengthen the 
language of Section 13.16.020 (B).

1.2.2 City of Las Vegas
Chapter 14.17 of the Las Vegas Municipal Code 
addresses wastewater collection and treatment.

• Section 14.17.120 (D) states that “it is unlawful 
for any person to discharge wastewater in any 
form, other than stormwater, into the storm drains 
of the City of Las Vegas.”  Section 14.17.025 
(67) defines stormwater as “uncontaminated 
water resulting from precipitation; irrigation 
with drinking water; or clean groundwater.”  
Section 14.17.025 (66) defines a storm drain as 
“a conveyance structure for carrying storm and 
surface waters and drainage water excluding 
wastewater.”

• Section 14.17.120 (E) states that “it is unlawful 
for any person to discharge any pollutant, as 
defined in the Act, into surface waters within 
the City of Las Vegas without first obtaining an 
NPDES permit from the State of Nevada or the 
U.S. Environmental Protection Agency.”

1.2.3 City of North Las Vegas
Chapter 13.28 of the North Las Vegas Municipal Code 
deals with wastewater collection and treatment.

• Section 13.28.120 (D) states that “it is unlawful 
for any person to discharge any waste water in 
any form, other than stormwater, into the storm 
drains of the city.”  Section 13.28.025 defines 
stormwater as “uncontaminated water resulting 
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from precipitation; irrigation with drinking 
water; or clean groundwater.”  Section 13.28.025 
defines storm drain as “a conveyance structure for 
carrying storm and surface waters and drainage 
water excluding wastewater.”

• Section 13.28.120 (E) states that “it is unlawful 
for any person to discharge any pollutant, as 
defined in the Act, into surface waters within the 
city without first obtaining an NPDES permit from 
the state of Nevada or the U.S. Environmental 
Protection Agency.”

1.2.4 Clark County  
Chapter 24.40 of the Clark County Code addresses 
stormwater system discharge.

• Section 24.40.020 states that “it shall be unlawful 
for any person to discharge or cause to be 
discharged any wastewater in any form, other 
than stormwater, into the stormwater system, 
stormwater facilities, storm sewer, or, onto the 
curb, gutter, highway, or other area which may 
drain to the stormwater system, within the county 
without first obtaining a discharge permit from 
the state of Nevada.”

• Section 24.40.030 states that “it shall be unlawful 
for any person to discharge or cause to be 
discharged any pollutant, as defined in NRS 
445A.400, into the stormwater system, stormwater 
facilities, or storm sewer, or, onto the curb, gutter, 
highway, or other area which may drain to the 
stormwater system within the county, without first 
obtaining a discharge permit from the state of 
Nevada.”

• Section 24.40.040 states that “it shall be unlawful 
for any person to discharge or cause to be 
discharged any solid or viscous material which 
could cause an obstruction to the flow, or cause 
an interference to the operation of the stormwater 
system, stormwater facilities, or storm sewer; or 
any waste which is capable of damage or hazard 

to the stormwater facilities, including structures, 
equipment; or personnel of the county.”

1.3  COMPLIANCE

Each entity requires compliance with its stormwater 
ordinances and regulations, as it does with all its 
ordinances.  The public and the business community 
are made aware of local stormwater regulations 
through a variety of outreach measures, including 
the MS4 public outreach and education activities 
described in Section 3 of this Annual Report.  The 
Municipal Code of each entity describes enforcement 
measures (fines and other penalties) that could be 
used against violators of stormwater ordinances 
and regulations.  Law enforcement officers and 
Clark County Public Response Office staff have 
the authority to enforce stormwater ordinances and 
regulations.

1.4  INSPECTION AND MONITORING 
PROCEDURES

Inspection and monitoring procedures used by 
the entities to track compliance with stormwater 
ordinances are described in Section 5 - Illegal 
Discharge Detection Program.

1.5 ADDITIONAL REQUIRED LEGAL 
AUTHORITY

A goal for Permit Year 2 (July 2004 to June 2005) 
was to develop, if necessary, a plan to address 
deficiencies in current legal authority.  The existing 
ordinances are adequate, so this is not necessary.

1.6 PRIORITIES AND MEASURABLE 
GOALS FOR 2003-2004

Existing legal authority is adequate to prohibit illegal 
discharges to the stormwater system, control spills, 
require compliance, and determine compliance.  
Adequate penalties (including imprisonment, fines 
or both) are in place for violation of ordinances.

Measurable Goal/
Milestone Status

• Assemble and summarize existing legal authority Completed
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SECTION 2
SOURCE IDENTIFICATION

2.1 INTRODUCTION

This section describes the effort, as outlined in 
Section 3.2 of the SWMP, to satisfy the MS4 
permit requirement described in paragraph 4.3.1, to 
develop a stormwater system map for the Las Vegas 
Valley.  The stormwater system map was generated 
to assist permittees, regulatory agencies and others 
in determining where potential stormwater quality 
problems may exist or originate.  The map is based 
on existing computerized inventory information from 
CCRFCD which documents the existing drainage 
and flood control system.

2.2 STORMWATER SYSTEM MAP  

A map of the existing regional storm drain system 
was prepared to document locations and contributing 

areas of major outfalls to receiving waters in the 
Las Vegas Valley.  The map was prepared using 
information in the CCRFCD GIS system that was 
developed for the Las Vegas Valley Flood Control 
Master Plan Update (2002).  

Figure 2-1 is the overall Las Vegas Valley 
Stormwater System Map, which shows locations of 
regional detention basins, channels, storm drains, 
and the washes.  The facilities are also indicated by 
color to show whether they are completed or under 
construction.

Figures 2-2 through 2-5 are the sectional areas of the 
Las Vegas Valley (Northwest, Northeast, Southwest, 
and Southeast) as indicated in Figure 2-1.

2.3 PRIORITIES AND MEASURABLE 
GOALS FOR 2003-2004

Measurable Goal/
Milestone Status

• Prepare regional stormwater system infrastructure map Completed
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Figures 2-1
Figure 2-2
Figure 2-3
Figure 2-4
Figure 2-5
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SECTION 3
PUBLIC OUTREACH AND EDUCATION PROGRAM

3.1 INTRODUCTION

As part of the permit (paragraph 4.5) requirements 
the permittees have developed a Public Outreach 
and Education Program as described in the SWMP 
Section 5.2.  

The overall objectives of the Public Education and 
Outreach Program are to:

•  Inform the general public in Las Vegas Valley 
about important water quality issues related to 
stormwater runoff.  

• Influence behavior of the general public to 
reduce activities that have a negative impact on 
stormwater runoff quality and increase activities 
that have a positive impact on stormwater runoff 
quality.

3.2 COMMUNITY EVENTS

During the 2003-2004 permit year, permittees 
attended several community events.  These events 
were used as opportunities for education and outreach.  
Permittees distributed informational materials and 
answered questions.

• September 2003 - County staff participated in the 
Back-to-School fair.

•  October 5 –11, 2003 - CCRFCD had staff at the 
Demonstration Gardens handing out brochures.

• March 27, 2004 - County staff attended 
Petapalooza and handed out pooper scoopers, 
which are intended to spread the “Don’t Pollute” 
message to pet owners.

• April 17, 2004 - CCRFCD, Clark County 
Department of Air Quality and Environmental 
Management (CCDAQEM), and Clark County 
Health District (CCHD) staff attended Earth Fair 
at Summerlin.  It was a well attended event, and 
lots of education materials were distributed.

• May 2004 - CNLV, CLV and CCWRD staff 
attended the Earth Day event at Nellis Air Force 
Base.

• May 2004 - CNLV conducted a Career Day 
program at Marion Cahlan Elementary School 
dealing with pretreatment and stormwater.

3.3 MEDIA MATERIALS

During 2003-2004, permittees produced and 
distributed media materials, via regular and cable 
television, to disseminate public education and 
outreach information.

• November 2003 - A commercial on proper 
fertilization was run for three weeks on Channel 8.  
The fertilizer commercial was produced in Spanish 
and was provided to two Spanish television 
stations as a Public Service Announcement (PSA).  
CCRFCD did not purchase advertising time, but 
this will be considered in the future.

• February 2004 - CCRFCD produced another 
Flood Channel video.  It included a segment 
on stormwater quality entitled “Stormwater 
– Keeping it Clean, Episode 2.”  Topics that were 
included were programs in CNLV, water quality in 
Lake Mead, Southern Nevada Water Authority’s 
(SNWA) monitoring program, and interviews 
with Kevin Eubanks, Republic Silver State, 
public officials from Washington D.C., and EPA. 
It also included a spot on the cooperative program 
between SNWA, AutoZone and a local race car 
driver to promote used oil collection at AutoZone 
stores.  The production aired in February and 
March, 2004.

• March 2004 - CCRFCD produced a new PSA on 
proper disposal of hazardous household chemicals.  
The message is that household chemicals must be 
disposed of properly (recycled or collected by 
Republic Silver State) to avoid adverse impacts 
to Lake Mead water quality.  It was produced by 
Channel 3 and was aired on Channels 2 and 4 in 
late March and early April.  CCRFCD feels this is 
the best PSA they have done to date.
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3.4 PRINTED MATERIALS

In 2003-2004, permittees continued to update, 
produce, and distribute printed materials, such as 
brochures, about specific topics related to stormwater 
quality.  

• April 2004 - The Miscellaneous Discharge BMP 
brochures were revised to incorporate language 
related to measures appropriate for times of 
drought restriction.  CCRFCD reprinted and 
distributed the BMP brochures.

3.5 SECTION 319 GRANTS

Per Section 5.2.2 of the SWMP, permittees continue 
to pursue opportunities for obtaining Section 319 
Nonpoint Source Management grants through 
NDEP, with cooperation from Conservation District 
of Southern Nevada and other regional planning 
and management agencies, for specific projects 
addressing stormwater quality issues.  In 2003-2004, 
no Section 319 grant applications were submitted,  
but the permittees will continue to pursue these in 
the future.

3.6 WEBSITE  

In 2003-2004, permittees maintained and updated 
their websites to provide information to the public 
on topics such as stormwater permitting, Las Vegas 
Valley water quality issues, BMPs, and related 
links.

The CCRFCD, Las Vegas Valley Water District 
(LVVWD)  and   the  SQMC  host  a  website,          
www.lvstormwater.com, which they maintain and 
update.  The website provides information about 
stormwater pollution, monitoring programs, public 
outreach and community programs.  As well, there 
is a link to the CCHD website and information on 
how to recognize and report illicit/illegal discharges 
to the storm drain system.

3.7 SCHOOL PROGRAMS

In 2003-2004, permittees continued to promote water 
quality awareness by conducting outreach activities 
in the Las Vegas Valley public schools.

• The CCRFCD conducted four programs per 
month at elementary schools.  Although the 
primary message is flood safety, information 
related to stormwater quality is also presented.  
Since February, CCRFCD distributed educational 
materials on flood safety and water quality to 
approximately 900 teachers that could reach up 
to 22,000 students.  Table 3-1 summarizes the 
CCRFCD school programs.

• The County sent the “Clear Blue Line” video, 
which includes a stormwater quality message, to 
all middle schools in the Las Vegas Valley.  It is 
estimated that as many as 32,000 middle school 
students have seen the video.  CCRFCD’s website 
also includes the video and lesson plan materials 
for science teachers.  The County also distributed 
11,000 “Clear Blue Line” books.

3.8  INVOLVEMENT IN OTHER 
ORGANIZATIONS

In 2003-2004, permittees continued to actively 
participate in other organizations in the Las Vegas 
Valley to promote interagency cooperation and have 
outreach and education functions.

•  September 10, 2003 - CNLV gave a presentation 
on proper box inlet cleaning procedures at the 
Safety Engineers Association meeting.

•   May 2004 - SNWA, through the Administrative 
Study Team of the Las Vegas Wash Coordination 
Committee, has prepared a handout on oil recycling 
that will be distributed at Checker Auto Part 
stores. It includes a stormwater quality message 
and promotes the importance of recycling used 
motor oil.

•   May 2004 - SNWA has a public outreach program 
that includes water quality components.  The 
SNWA television program similar to The Flood 
Channel often addresses water quality topics. 

•  May 2004 - EPA produced a 10 minute video called 
“After the Storm,” which presents information on 
the EPA stormwater rules and regulations.  NDEP 
is working on a similar video covering state 
programs.
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Table 3-1

CCRFCD School Program Summary

Elementary
School Students Teachers Presentation Curriculum

Dailey 460 21 - 7/23/03
Ward 905 38 - 8/4/03
Hancock 110 4 - 8/6/03
Squires 230 7 - 8/6/03
McWilliams 825 37 - 8/14/03
Harmon 140 7 - 8/21/03
Harris 200 7 - 8/25/03
Snyder 128 4 - 8/27/03
Snyder 125 4 - 8/28/03
Long 30 1 - 9/18/03
Watson 150 8 - 11/13/03
Smith 550 22 - 11/13/03
Bowler 543 28 - 11/17/03
Squires 230 7 - 11/19/03
Hill 60 2 - 11/19/03
Carl 1200 51 - 11/26/03
Red Rock 702 55 - 12/1/03
Griffith 550 51 - 12/8/03
FEAT 300 0 - 12/15/03
Ward 355 13 - 12/18/03
Heard 700 27 - 12/18/03
Bennett 405 21 - 12/18/03
Rowe 90 3 - 1/21/04
Mackey 75 1 - 2/26/04
Rowe 120 4 - 3/3/04
Craig 150 5 - 4/14/04
McMillan 877 37 - 4/20/04
McCall 290 13 - 4/20/04
Smith 595 25 - 4/20/04
Earl 45 2 - 4/21/04
Treem 680 30 - 4/21/04
Thorpe 520 26 - 4/27/04
Rowe 850 70 - 4/29/04
Earl 35 1 - 5/4/04
Dearing 35 1 - 5/4/04
Heard 825 35 - 5/4/04
Whitney 712 34 - 5/4/04
Stanford 610 25 - 5/5/04
Hill 51 2 - 5/11/04
Fyfe 100 2 - 5/11/04
Gilbert Magnet 212 8 - 5/11/04
Warren 149 4 - 5/11/04
Diskin 93 3 - 5/13/04
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Table 3-1 (Continued)

CCRFCD School Program Summary

Elementary 
School Students Teachers Presentation Curriculum

Edison 94 5 7/11/03 -
Ghering 111 5 7/16/03 -
Newton 75 3 7/22/03 -
Beckley 58 2 7/23/03 -
Mendoza 119 4 7/24/03 -
Kesterson 97 4 7/29/03 -
Mountain View 126 6 7/30/03 -
Kesterson 23 1 9/3/03 -
Bunker 123 4 9/10/03 -
Vanderburg 128 4 9/11/03 -
Deskin 115 3 9/15/03 -
Newton 132 4 9/17/03 -
MLK 83 2 9/18/03 -
Cartwright 100 3 9/25/03 -
Iverson 55 1 9/29/03 -
Iverson 60 2 10/1/03 -
Ober 135 4 10/2/03 -
Eisenberg 95 2 10/29/03 -
Brookman 141 5 11/12/03 -
Mack 150 5 11/13/03 -
Bowler 110 4 11/17/03 -
Taylor 120 4 11/19/03 -
Hinman 85 2 11/20/03 -
Herron 180 7 12/1/03 -
Tomiyasu 110 3 12/4/03 -
Ullum 130 4 12/10/03 -
Heard 130 4 12/11/03 -
Ferron 130 4 2/17/04 -
Rowe 50 2 2/25/04 -
Mackey 25 1 2/26/04 -
Kesterson 120 4 3/2/04 -
Rowe 100 4 3/3/04 -
Parson 120 4 3/8/04 -
Kesterson 120 4 3/17/04 -
Wolffe 130 4 3/24/04 -
Brookman 160 5 3/25/04 -
Neal 130 4 3/31/04 -
Craig 150 5 4/14/04 -
Warren 120 4 4/15/04 -
Snyder 120 4 4/20/04 -
Bell 150 5 4/29/04 -
Jacobson 120 4 5/4/04 -
Morrow 150 5 5/11/04 -
Gerhime 140 5 5/19/04 -
Beatty 150 5 5/27/04 -
Crestwood 130 4 6/2/04 -
Lake 155 5 6/10/04 -

Totals 21,367 925 -
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3.9 CONSTRUCTION AND 
INDUSTRIAL PROGRAM

In 2003-2004, permittees conducted education 
and outreach activities targeting construction 
industry organizations (i.e., developers, contractors, 
engineers) and permitted industries.  Components 
of the outreach and education programs that deal 
with construction and industrial sites are included in 
Sections 6 and 7.  In addition, staff members from 
the CNLV and the CLV are considering a program to 
collect used cooking oil from restaurants.  If viable, 
they hope to have it ready by the 2004 holiday 
season.  

3.10 OTHER

The permittees are working on public education 
programs associated with the regional Drought 
Ordinance adopted in 2004.  These programs will 
address excess outdoor water use (over watering) 
and other behaviors that impact stormwater quality.

3.11 PRIORITIES AND MEASURABLE 
GOALS FOR 2003-2004

Measurable Goal/
Milestone Status

• Attend three community events and distribute materials Completed
• Produce flood channel documentary Completed
• Produce or update one PSA Completed
• Maintain Las Vegas Valley stormwater website Completed
• Make five presentations in public schools Completed
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SECTION 4
STRUCTURAL AND SOURCE CONTROL MEASURE PROGRAM

4.1 INTRODUCTION

A Structural and Source Control Measure Program has 
been developed to mitigate the effects of urbanization 
on stormwater quality.  These structural BMPs and 
source control measures address the miscellaneous 
requirements described in paragraph 4.6 of the 
permit.  This program is also described in Section 6 
of the SWMP.     

4.2 STORM SEWER AND STREET   
MAINTENANCE PROGRAM

Sections 6.2 and 6.4 of the Las Vegas Valley MS4 
SWMP require development of maintenance 
programs for drainage facilities and streets.  This 
section describes the stormwater maintenance 
objectives and methods of tracking and reporting 
maintenance activities conducted for the SWMP.

4.2.1  Maintenance Objectives  
Each of the municipal entities in the Las Vegas Valley 
developed new storm drain system maintenance and 
street sweeping objectives based on their current 
and anticipated available resources as well as the 
expected benefit to stormwater quality. To the extent 
possible, these objectives were made consistent 
for all the permittees.  Table 4-1 summarizes the 
maintenance activity targets for each entity.

4.2.2  Tracking and Reporting 
Procedures

4.2.2.1    Data To Be Tracked
Each entity will maintain its own internal tracking 
and reporting process for storm drain maintenance 
and street sweeping activities.  Data to be monitored 
and reported is listed below by maintenance program 
category.

Street Sweeping

• Total curb miles in street sweeping program

• Number of curb miles swept in the permit year 
(July – June)

• Statement at end of permit year as to whether 
targets/objectives were achieved

When possible, the total volume of street sweeping 
material disposed of during the permit year will be 
reported. At present, only CNLV has the potential 
for tracking this information.  

Drop Inlet Cleaning

• Total number of drain inlets in the system

• Number of drain inlets inspected in the permit 
year

• Number of drain inlets cleaned out in the permit 
year

• Statement at end of permit year as to whether 
targets/objectives were achieved

When possible, the total volume of material removed 
from drain inlets during the permit year will be 
reported. At present, only CNLV has the potential 
for tracking this information.  

Detention Basin Maintenance

• List of detention basins inspected during the 
permit year

• List of detention basins from which sediment and 
debris were removed during the permit year 

• Statement at end of permit year as to whether 
targets/objectives were achieved

When possible, the total volume of material removed 
from detention basins during the permit year will be 
reported. At present, only CNLV has the potential 
for tracking this information.

The County, CLV and COH have common areas for 
storing and transferring refuse from street sweeping, 
storm drain maintenance, general debris cleanup 
and other sources; individual accounting of material 
generated from each source is not performed.  Each of 
these entities will explore methods of estimating the 
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Table 4-1

Maintenance Goals for Entities

Entity
Street 

Sweeping Drop Inlet Cleaning
Detention Basin 

Maintenance
County Sweep curbed-and-paved 

public city streets in urban 
area once every 30 days(1) ; 
as-needed in rural areas

Inspect/clean 20 percent of drop inlets 
a minimum of once per year; clean as 
appropriate(4)

Inspect during semi-annual 
channel inspections and after 
major storms(5); clean as 
appropriate

CLV Sweep curbed-and-paved 
public city streets once every 
30 days(2)

Inspect/clean 20 percent of drop inlets 
a minimum of once per year; clean as 
appropriate

Inspect during semi-annual 
channel inspections and 
after major storms; clean as 
appropriate

CNLV Sweep curbed-and-paved 
public city streets once every 
30 days(3)

Inspect/clean 20 percent of drop inlets 
a minimum of once per year; clean as 
appropriate

Inspect during semi-annual 
channel inspections and 
after major storms; clean as 
appropriate

COH Sweep curbed-and-paved 
public city streets once every 
30 days

Inspect/clean 20 percent of drop inlets 
a minimum of once per year; clean as 
appropriate

Inspect during semi-annual 
channel inspections and 
after major storms; clean as 
appropriate

(1) County sweeps most urban public streets on a 7 to 10 day schedule.

(2) CLV sweeps most urban public streets on a 14 day schedule.

(3) CNLV sweeps most urban public streets on a 14 day schedule.

(4) Unincorporated Clark County is divided into 9 zones.  Maintenance Management Division estimates it will 
take 8 to 10 weeks to complete a full rotation through all 9 zones.  Therefore, most inlets will be inspected/
cleaned 4 times per year.  

(5) County also currently routinely inspects all detention basins two times per year

amount of refuse removed through street sweeping, 
drain inlet cleaning and detention basin cleaning 
(e.g., as a percentage of the total amount of material 
hauled to the Apex Landfill).

4.2.2.2  Reporting Procedures
Each entity will track information using internal 
tools and processes.  These are summarized in the 
following paragraphs. 

Clark County
The County’s Maintenance Operations Manual 
Program will be used to track drainage system 
maintenance and street sweeping activities.  The 
program is used to schedule and track maintenance 
activities throughout the County.

City of Las Vegas
Street Sweeping.  The CLV is separated into districts 
which are swept at a minimum of once every two 
weeks.  The number of lane miles for each district 
is taken from GPS system which is attached to each 
until.  Sediment and debris from each unit is dumped 
into a central refuse pile at either the west or east 
city yards.  

Drop Inlet Cleaning.  CLV maintenance staff 
currently keep logs for drop inlet and drainage 
easement cleaning.  Sediment and debris from each 
unit is dumped into a central refuse pile at either the 
west or east city yards.
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Monthly reports are produced by the Field Operations 
Department which detail the number of street miles 
swept and the number of inlets cleaned.

Detention Basin Maintenance.  Detention basins are 
inspected twice a year as a part of the “Wash Walk” 
program and are also inspected after each major 
storm event.  The basins are cleaned as needed after 
each inspection by the CLV’s annual maintenance 
contractor.  The CLV reports the volume of sediment 
and debris removed based from the contractor’s 
monthly invoices.

City of North Las Vegas
Street Sweeping.  The CNLV Public Works 
Department’s Roadway Division will be responsible 
for performing street sweeping duties on all CNLV-
maintained streets.  Street sweeping records will be 
maintained at the CNLV Public Works Department’s 
Roadway Division.  The number of curb or lane 
miles of street sweeping will be reported to the 
CNLV representative to the SQMC at the end of each 
month.  The amount of debris collected from street 
sweeping will be noted on the daily work order, and 
will be provided to the CNLV SQMC representative 
quarterly.  The CNLV swept 23,296 miles of street 
and picked up 6,240 cubic yards of debris.

Drop  Inlet  Cleaning.  The CNLV  Utility 
Department’s Field Services Section will perform 
drop inlet cleaning and other storm drain system 
maintenance.  Records for these maintenance 
activities will be maintained at the Utility Department, 
and reporting may be provided on a quarterly basis 
at the SQMC meeting.  Reporting will include the 
number of drop inlets inspected and cleaned and an 
estimate of the amount of material removed.  The 
CNLV cleaned 35 drop inlets, catch basins, and 
storm drains during the 2003-2004 period.

Detention Basin Maintenance.  The CNLV Utility 
Department’s Environmental Section will be 
responsible for performing semi-annual inspection 
of detention basins.  The Public Works Department’s 
Development and Flood Control Division will 
perform inspections of detention basin outfalls 
after each major storm event.  The Public Works 
Department’s Roadway Division will be notified if 
debris/sediment needs removal as determined from 

these inspections by the originating Department/
Division.  Reporting of inspections and any debris 
removed, including estimated quantities, will be 
reported in the semi-annual “Wash Walk” reports, 
which are prepared as part of the Illicit Discharge 
Program.

The CNLV has summarized it’s objectives in a letter 
which is included in Appendix D.

City of Henderson
Street Sweeping. The COH is divided into six areas.  
Each day, street sweeper operators color in the streets 
that were swept that day on a city map.  When all the 
streets in the area have been swept, a new map is 
started and the process is repeated.  

The COH expended 30,956 man-hours on street 
sweeping during the reporting period.  The COH has 
seven street sweepers in operation, the same number 
as in past years.

Drop Inlet Cleaning.  The procedure used for tracking 
and reporting drop inlet cleaning corresponds to the 
procedure described for street sweeping.  The COH 
inspects/cleans 20 percent of drop inlets once per 
year and cleans as appropriate.  Sediment and other 
material removed from storm drains, drop inlets, and 
lined channels, are deposited at the Warm Springs 
maintenance yard.  From there it is transferred to 
the landfill at Apex.  Material removed from unlined 
channels is placed on the side of the channel.

Detention Basin Maintenance.  The COH inspects 
and maintains regional flood control facilities under 
a maintenance agreement with the CCRFCD.  The 
procedure used for tracking and reporting detention 
basin maintenance corresponds to the procedure of 
drop inlet cleaning

4.3 PESTICIDE, HERBICIDE, AND 
FERTILIZER MANAGEMENT 
PROGRAM  

Section 6.7 of the  MS4 SWMP requires review and 
summary of pesticide and herbicide data collected 
over the course of the NPDES stormwater monitoring 
program, and assessment of potential impacts of 
those chemicals on Las Vegas Wash water quality.  
This section satisfies this SWMP requirement.
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4.3.1  Pesticide and Herbicide Data 
Review and Summary

Wet and dry weather samples collected for the 
NPDES stormwater program have been analyzed for 
a standard suite of pesticides and herbicides since 
1996.  EPA Methods 614/619 and 508 (pesticides) 
and 615 (herbicides) were applied by MWH 
Laboratories.  Special analyses were run for diuron, 
endothall, glyphoshate, hydroxide, diquat and 
paraquat.

Table 4-2 summarizes the number of wet weather 
samples collected at each monitoring site since 1996, 
and the number of samples in which a pesticide 
or herbicide was detected.   It is seen that both 
pesticides and herbicides were rarely detected in wet 
weather runoff at any of the monitoring sites. Of the 
57 wet weather samples analyzed, only 10 samples 
had a detectable  pesticide and only 24 samples had 

a detectable herbicide.  The most common chemical 
detected was the herbicide 2,4-D.  Table 4-3 
summarizes the number of dry weather samples 
collected at each monitoring site since 1996, and the 
number of samples in which a pesticide or herbicide 
was detected.  Of the six sites sampled, only Sloan 
Channel had a detectable quantity of a pesticide 
chemical and only Duck Creek, Flamingo Wash and 
Sloan Channel had detects of a herbicide chemical.  
Of the 59 dry weather samples analyzed, only one 
sample had a detectable pesticide and only four 
samples had a detectable herbicide.

Based on the rare occurrence of pesticides and 
herbicides in wet and dry weather flows, it is 
concluded that neither category of chemicals 
represents a significant impairment to water quality 
in Las Vegas Wash or its major tributaries.  

Table 4-2

Summary of Wet Weather Data for Pesticides and Herbicides

Pesticides Herbicides

Site

Number
of

Samples

Number of
Samples With

a Detect

Most Common
Chemicals
Detected

Number
of

Samples

Number of
Samples With

a Detect

Most Common
Chemical
Detected

Western Tributary 3 0 3 3 2,4-D
Las Vegas Creek 7 3 N/A 7 3 N/A
Duck Creek 12 0 12 4 2,4-D
Flamingo Wash 8 2 N/A 9 2 N/A
C-1 Channel 8 1 diazinon 8 4 2,4-D
Sloan Channel 7 1 prometon 6 3 2,4-D
Las Vegas Wash 12 3 N/A 12 5 2,4-D

N/A = Not Available – Information Not Recorded

Table 4-3

Summary of Dry Weather Data for Pesticides and Herbicides

Pesticides Herbicides

Site

Number 
of 

Samples

Number of
Samples with

a Detect

Number 
of 

Samples

Number of
Samples with

a Detect
Western Tributary 2 0 2 0
Las Vegas Creek 16 0 16 0
Duck Creek 13 0 13 1
Flamingo Wash 10 0 10 1
Sloan Channel 11 1 11 2
Las Vegas Wash 7 0 7 0
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4.3.2  Pesticide and Herbicide Control 
Measures

Pesticides and herbicides may be used by private 
individuals, landscaping contractors, and public 
maintenance crews (e.g., highway and parks and 
recreation departments). Pesticide use by public 
agencies is limited; commonly applied herbicide 
products include Roundup, Roundup Pro, Surflan 
and Barricade.

Based on the lack of impacts attributable to pesticides 
and herbicides, it may be concluded that existing 
BMP control measures are adequate.  Current BMPs 
consist of applicator training and  public outreach 
activities such as the following.

• Each municipality requires maintenance crews 
who are responsible for applying pesticides and 
herbicides to retain a State of Nevada Herbicide/
Pesticide License.  Training is provided by the 
State Department of Agriculture and University 
of Nevada at Las Vegas (UNLV) Cooperative 
Extension.  Periodic refresher courses are 
required to maintain the license.  Pesticides and 
herbicides are applied according to manufacturer’s 
directions.

• Most commercial applicators have licensed 
personnel, and are expected to apply products in 
accordance with manufacturer’s directions (over-
use is not cost-effective).

• CCRFCD prepared and aired a public service 
announcement dealing with proper handling 
and disposal of pesticides and herbicides.  This 
message is part of ongoing public education 
activities related to stormwater quality by the 
permittees.

• The Conservation District of Southern Nevada 
prepared and distributed a brochure on the 
proper handling and disposal of pesticides and 
herbicides.

• Las Vegas Valley communities are implementing 
water conservation plans in response to the current 
drought that have guidelines and ordinances 
addressing outdoor landscape irrigation. The 
plans are aimed at reducing water waste through 

over-watering.  This also reduces the contribution 
of pesticides, herbicides, fertilizers and similar 
chemicals to downstream receiving waters.

4.4 NEW DEVELOPMENT PLANNING 
PROCEDURES

Paragraph 4.6.1.2 of the MS4 permit requires 
development of “a plan to reduce the discharge 
of pollutants from MS4s which receive discharges 
from areas of new development and significant 
redevelopment.”  The permittees are addressing this 
requirement through two approaches: (1) detention 
basin evaluation program; and (2) BMP design 
manual review and update.  These two activities are 
described in the following sections.

4.4.1   Detention Basin Evaluation 
Program

CCRFCD has a regional flood control program that 
includes numerous existing and proposed detention 
basins located throughout the Las Vegas Valley.  
Figure 2-1 shows the locations of existing regional 
detention basins.  Runoff from most areas of new 
development and significant redevelopment is 
captured in the existing or proposed regional detention 
basins.  There are currently no ordinances or other 
measures specifying on-site detention/retention 
requirements associated with new development.  
Rather, runoff from new development is managed 
using the same regional detention basins designed to 
manage existing development.

Existing CCRFCD design criteria for regional 
detention basins do not specifically address design 
elements to target water quality improvements (e.g., 
water quality outlets).  The regional detention basins 
are designed to generally pass the small runoff events 
through storage with relatively little attenuation, but 
to capture enough of the 100-year runoff volume to 
mitigate downstream flooding impacts.  Nonetheless, 
detention basins should provide water quality 
benefits by settling out sediments, settleable solids 
and pollutants that adhere to these solids.

There is currently no data on the pollutant removal 
effectiveness of existing regional detention basins in 
Las Vegas Valley that were designed and operated 
based on CCRFCD criteria.  Because of their 
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importance to the CCRFCD flood control strategy, 
a study work plan to determine the water quality 
benefits associated with existing detention basins was 
developed in the 2003-2004 permit year, and will be 
implemented in the following years.  The details of 
this work plan are presented in Section 4.5.

4.4.2   BMP Design Manual Review 
and Update

The CCRFCD Hydrologic Criteria and Drainage 
Design Manual (HCDDM) includes a section on 
recommended structural BMPs for use in urban areas 
and on construction sites to control the discharge of 
pollutants to drainage systems.  The BMPs in this 
manual are presented to communities, engineers and 
contractors as recommendations for use during and 
after the development phase.  Post-development BMPs 
that could be used in designing new development or 
redevelopment (e.g., oil-grit separators, extended 
detention basins, porous pavement) are included in 
the current HCDDM.

The HCDDM  BMP section was reviewed to 
determine whether changes in the recommended 
BMPs were justified.  In addition to the HCDDM, 
the following BMP manuals were also reviewed 
to determine feasible BMPs to use in Las Vegas 
Valley for urban runoff and construction site runoff 
management.

•  Truckee Meadows Construction Site Best 
Management Practices Handbook, 2003 

•  Truckee Meadows Structural Controls Design 
Manual, 2004

•  State of Nevada Handbook of Best Management 
Practices, 1994

• California Department of Transportation 
(Caltrans) BMP references materials  

Recommended BMPs were selected and described 
in three categories:  Permanent (Post-Construction) 
BMPs, Site and Maintenance BMPs, and Temporary 
Construction BMPs.  Appendix D summarizes the 
review and selection of BMPs for Las Vegas Valley.  
It is recommended that CCRFCD update the BMP 
section of the HCDDM during the next revision 
process.

4.5 FLOOD CONTROL STRUCTURE 
REVIEW PROGRAM  

A study will be conducted in Permit Year 2 to assess 
the water quality benefits of existing detention 
basins and flood control channels in the Las Vegas 
Valley.  It is anticipated that this study will include 
the following tasks.

• Detention basins are important structural controls 
for reducing sediment loads delivered to Las Vegas 
Wash.  However, there are no data demonstrating 
the effectiveness of Las Vegas Valley detention 
basins in reducing loads of sediment or other 
pollutants.  A monitoring program will be 
implemented to sample representative detention 
basin inflow and outflow, and compute the 
pollutant reduction provided.  

• The first task of the plan includes wet weather 
sampling at three Las Vegas Valley detention basins.  
This plan is further described in Section 8.6.1 of 
this report.  Water quality monitoring of detention 
basin inflows and outflows will be conducted to 
document pollutant reduction benefits of existing 
regional detention basins.

• After large storms, sediment that is removed from 
the stormwater is deposited in either the detention 
basin or storm drains.  By determining the amount 
of sediment deposited during or after a storm 
event, the effectiveness of the detention basins can 
be determined.  The second task of the plan is to 
collect records for amount of sediment removed 
from regional detention basins and channels (e.g., 
for past 10 years), and any testing that may have 
been performed on that sediment.  This effort will 
be continued in a monitoring and cleaning effort 
after subsequent storms.  Future records will be 
maintained for sediment removed from detention 
basins and  channels.  

• Visual inspections will need to be performed after 
large storm events.  The visual inspections should 
note where sediment deposits are located, indicate 
any large debris that was deposited (i.e. boulders, 
shopping carts), and if sediments or debris are 
clogging inlets or outlets of the detention basin.  
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Measurable Goal/
Milestone Status

• Establish expected frequency of cleaning catch basins, inlets and storm 
drains

Completed

• Establish procedures for tracking and reporting of storm drain system 
maintenance

Completed

• Establish expected frequency of street sweeping Completed
• Establish procedures for tracking and reporting of street sweeping Completed
• Develop study work plan to assess water quality benefits of existing 

regional flood control facilities and potential benefits of structural BMPs in 
areas of new development

Completed

• Summarize available pesticide, herbicide and fertilizer monitoring data and 
existing management programs

Completed

If further maintenance is required, permittees will 
be notified following inspection.        

Another aspect to be explored is the amount of 
sedimentation contributed by unlined channels.  
CCRFCD documentation of the number of miles of 
channel lining installed over the last 10 years and the 
number of proposed miles to be converted will be 
attained.  Per CCRFCD criteria, regional detention 
basins are designed to impound the 100-year peak 
flow volume plus an additional volume of 15 percent 
for debris and sediment storage.  Records of detention 
basin design sediment storage capacity will be 
collected.  From the records, the total potential 
volume of sediment stored will be calculated.  

4.6 ACTIVITIES COMPLETED DURING 
2003-2004    

Permittees completed street sweeping and storm 
drain and inlet cleaning BMPs in 2003-2004.  See 
Appendix D for reports of these activities.

4.7 DRINKING WATER DISCHARGES

On April 7, 2000, NDEP authorized the discharge 
of drinking water to the stormwater system under 
the Las Vegas Valley NPDES municipal stormwater 
discharge permit.  This eliminated the need for 
previous individual permits for each entity, as well 
as LVVWD, to discharge treated potable water to the 
storm drainage system as part of routine maintenance 
activities for water distribution facilities.  Annual 
reports for these activities are submitted to NDEP 
on a calendar-year basis, consistent with the 
requirements of the previous potable water discharge 
permits.  Copies of this information are provided in 
Appendix D. 

4.8 PRIORITIES AND MEASURABLE 
GOALS FOR 2003-2004
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ILLICIT DISCHARGE DETECTION PROGRAM

5.1 INTRODUCTION

The Illicit Discharge Detection Program elements 
are described in Section 7 of the SWMP and 
paragraph 4.7 of the permit.  The program consists of 
three components:  field screening, field inspections, 
and public reporting opportunities.

5.2 FIELD SCREENING PROGRAM  

Field screening consisted of quarterly water quality 
sampling and analysis during dry weather conditions 
at 10 locations in Las Vegas Valley.  The objective of 
the sampling program was to detect changes in dry 
weather water quality that could indicate the presence 
of illegal non-stormwater discharge to the drainage 
system.  Dry weather monitoring was conducted by 
SNWA in 2003-2004 as part of its Urban Tributary 
Sampling program.  See Section 8.2 for dry weather 
results.  The field screening program did not detect the 
presence of unusual concentrations of pollutants that 
could suggest the presence of illegal discharges.

5.3 INSPECTION PROGRAM

5.3.1 Channel Inspections     
Municipal separate storm sewer systems were 
inspected in  Fall 2003 and Spring 2004.  Inspections  
were performed by staffs of the permittees, and 
included visually observing open channels and 
looking for evidence of illegal discharges.  See 
Appendix E for inspection reports.  

Channel inspections identified several potential 
illegal discharges or dumping.  These incidents 
were referred to the proper local authorities for 
resolution.

5.3.2 Training Materials for Municipal 
Maintenance Staff

Permittees have developed materials for training 
municipal maintenance staff to look for evidence of 
non-stormwater discharges to the storm drain system 
during their normal duties.  Training materials are 
included in Appendix E.  Training programs will be 
conducted in the next permit year.

5.4 PUBLIC REPORTING PROGRAMS

There are several avenues by which the public can 
and has reported potential illicit discharges to the 
MS4.  These are described below.  

Website.  The permittees’ website, (www.
lvstormwater.com) has a link for reporting illicit 
discharges.  This link gives contact information for 
reporting illicit discharges, clogged storm drains, 
and an online complaint form through the CCHD.

CCPRO.  The primary function of the Clark 
County Public Response Office  is to receive 
citizen complaints related to possible municipal 
code violations and followup appropriately.  Many 
complaints deal with illegal dumping and similar 
activities that could adversely affect stormwater 
quality.

Direct Contact With Permittees.  Each of the 
permittees receives direct calls from citizens reporting 
dumping, illegal discharges of non-stormwater to the 
drainage system, maintenance problems, and other 
activities that may affect water quality.

5.5 PRIORITIES AND MEASURABLE 
GOALS FOR 2003-2004

Measurable Goal/
Milestone Status

• Develop and conduct dry weather monitoring per Section 4 Completed

• Conduct semi-annual field inspections of open channels Completed

• Develop training materials for municipal maintenance staffs Completed
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INDUSTRIAL FACILITY MONITORING AND CONTROL PROGRAM

6.1 INTRODUCTION

Industrial sites can be potential sources of urban 
stormwater pollution.  This section describes a 
proposed program for identifying and inspecting 
industrial facilities in Las Vegas Valley that are 
specifically covered by paragraph 4.8 of the MS4 
permit.  This program is required by Section 8 of the 
SWMP, and is intended to supplement the industrial 
site permitting program conducted by NDEP.

6.2 IDENTIFICATION OF INDUSTRIAL 
FACILITIES  

The purpose of this section is to identify industrial 
facilities in categories called out in the Las Vegas 
Valley MS4 NPDES permit.  This section will 
identify industrial facilities in the Las Vegas Valley 
that are specifically regulated under the MS4 permit.  
This section addresses the MS4 permit requirements 
in paragraph 4.8 and the SWMP requirements in 
Section 8.2.

The MS4 permit (paragraph 4.8.1) specifically 
identifies four classes of industrial facilities for which 
a program to monitor and control pollutants must be 
developed.  These classes of industrial facilities are:

•  Industrial facilities that are subject to Section 313 
of Title III of the Superfund Amendments and 
Reauthorization Act of 1986 (SARA)

•  Municipal landfills

•  Hazardous waste treatment, disposal and recovery 
facilities

• Industrial facilities that the municipal permit 
applicant determines are contributing a substantial 
pollutant loading to the municipal storm sewer 
system  

This subsection addresses facilities in each of these 
categories.  

6.2.1 Industrial Facilities Subject to 
Section 313

The United States Environmental Protection Agency 
(EPA) regulates and keeps a list of industrial and 
other facilities that release certain amounts of 
regulated chemicals into the environment.  These are 
called Toxic Release Inventory (TRI) facilities.  The 
EPA’s website (http://www.epa.gov/enviro/html/tris/
tris_query.html) was used to search for and list all 
TRI facilities in the County and a total of 38 facilities 
were found.  It is noted that this list is compiled by 
EPA based on self-reporting by regulated industries 
and, therefore, may be incomplete.  However, 
NDEP agreed that this was a reasonable source of 
information for this purpose.  A few of the facilities 
listed were outside of the Las Vegas Valley; these are 
outside of the MS4 permit coverage area and were 
removed from the list of MS4 industrial facilities.  
EPA classifies facilities by Standard Industrial 
Classification (SIC) codes.  See Table 6-1 for a list 
of industries subject to Section 313.  After deleting 
facilities not in the Las Vegas Valley, a list of 
industrial facilities that are subject to Section 313 in 
the Las Vegas Valley was compiled (see Table 6-2).

Using the street addresses or the latitude and 
longitude provided in the EPA database, a map was 
created using GIS software to display the location of 
these facilities (see Figure 6-1).

6.2.2 Municipal Landfills
The only landfill within the Las Vegas Valley is the 
Sunrise Landfill.  This landfill has been closed since 
1993.  The Apex Regional Landfill is currently the 
only active local landfill, but is located outside of 
the Las Vegas Valley.  Because there are no active 
municipal landfills in the Las Vegas Wash drainage 
area, no municipal landfills are covered under the 
MS4 industrial program requirements.
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Table 6-1

Standard Industrial Classification (SIC) 
Groups Subject To Section 313

SIC Industry Group
10 (except 1011, 1081, and 1094) Metal Mining
12 (except 1241) Coal Mining
20 Food
21 Tobacco
22 Textiles
23 Apparel
24 Lumber and Wood
25 Furniture
26 Paper
27 Printing and Publishing
28 Chemicals
29 Petroleum and Coal
30 Rubber and Plastics
31 Leather
32 Stone, Clay, and Glass
33 Primary Metals
34 Fabricated Metals
35 Machinery (excluding electrical)
36 Electrical and Electronic Equipment
37 Transportation Equipment
38 Instruments
39 Miscellaneous Manufacturing
4911  (limited to facilities that combust coal and/
or oil for the purpose of generating electricity for 
distribution in commerce)

Electric Utilities (Electric Services)

4931  (limited to facilities that combust coal and/
or oil for the purpose of generating electricity for 
distribution in commerce)

Electric Utilities (Electric and Other Service Combined)

4939  (limited to facilities that combust coal and/
or oil for the purpose of generating electricity for 
distribution in commerce)

Electric Utilities (Combination Utilities, not Elsewhere 
Classified)

4953  (limited to facilities regulated under the 
Resource Conservation and Recovery Act, Subtitle 
C, 421 U.S.C. section 6821 et seq.)

Commercial Hazardous Waste Treatment

5169 Chemical and Allied Products Wholesale
5171 Petroleum Bulk Terminals and Plants
7389  (limited to facilities primarily engaged in 
solvent recovery services on a contract or fee 
basis)

Solvent Recovery Services
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6.2.3 Hazardous Waste Treatment, 
Disposal and Recovery Facilities

The EPA keeps a list of hazardous waste treatment, 
disposal, and recovery facilities that are subject 
to the Resource Conservation and Recovery Act 
(RCRA).  The EPA RCRAInfo website (http://www.
epa.gov/enviro/html/rcris/rcris_query.html) was 
searched to find hazardous waste treatment and 
disposal facilities within the County.  The search 
returned five facilities, all within Las Vegas Valley.  
One of the facilities listed was U.S. Air Force, Nellis 
Air Force Base.  This facility was deleted from the 
final list because it is a military facility not covered 
by the MS4 permit.  One of the facilities is no longer 
an active industrial operation, so it was also deleted.  
The following are the hazardous waste treatment, 
disposal and recovery facilities applicable to the 
permit:

• Kerr-McGee, 8000 West Lake Mead Parkway, 
Henderson, NV 89015

•   Pioneer Americas L.L.C., 8000 West Lake Mead 
Parkway, Henderson, NV 89015

• Titanium Metals, 8000 West Lake Mead Parkway, 
Henderson, NV 89015

The locations of these facilities are shown on 
Figure 6-1.  All the facilities are located in the BMI 
complex in unincorporated Clark County.  All three 
of these facilities are also included on the list of 
Section 313 industries.

6.2.4 Other Industrial Facilities That 
Contribute a Substantial Pollutant 
Load

The MS4 permittees have not identified any 
facilities other than those already identified in the 
above categories that are contributing a substantial 
pollutant loading to the municipal storm sewer 
system.  The BMI industrial complex could have the 
most potential for contributing industrial pollutants 
to the stormwater system based on the size of the 
installation, the proximity to Las Vegas Wash, and 
the types of chemicals and processes used.  However, 
the businesses in this complex have been noted in 
the previous sections.  

The following additional categories of industries 
were considered for special treatment, but it was 
determined that special analysis was not warranted.

6.2.4.1 Gas Stations
Gas stations could contribute pollutant loads of 
hydrocarbons and petrochemicals through spills and 
washoff of petroleum products, or through leaking 
pumps, tanks or other equipment.  It was determined 
that gas stations should not be given special treatment 
for the following reasons: 

• Oil, grease, and total petroleum hydrocarbons 
(TPH) were not found at elevated levels in wet 
or dry weather sampling performed for the MS4 
program; 

•  These constituents have not been identified as a 
problem in monitoring for other water quality 
programs by SNWA and others; and 

• Managing runoff from gas stations without 
addressing runoff from all paved roadways and 
parking lots at a similar level would impact only 
a small portion of the potential urban contribution 
of oil, grease, and TPH and is expected to have 
a negligible benefit to regional stormwater water 
quality.

6.2.4.2 Hotel/Casinos
Large hotel/casino developments are unique to 
Las Vegas Valley, and were considered for special 
treatment for stormwater quality management.  
Hotel/casinos could affect stormwater quality 
through runoff from extensive parking areas, or 
illicit connections to the stormwater system from 
kitchens, laundries or other industrial-type activities 
on the properties.  It was determined that hotel/
casinos should not be given special treatment for the 
following reasons:

•  Hotel/casino parking areas are expected to be no 
different in terms of runoff quantity or quality 
from parking lots at shopping centers, malls, 
commercial centers or other similar highly 
urbanized developments that are not individually 
regulated;
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•  All new parking areas larger than 5 acres in the 
County are required to have a sand/oil separator; 
and

•  Illicit connections to the stormwater system are 
very unlikely because most of the hotel/casino 
properties are relatively new and any attempted 
illicit connections would have been caught during 
building inspections and post-development 
inspections.

6.2.5 Conclusion
This section completes the requirement to identify 
industrial facilities subject to Section 313 of 
SARA Title III, municipal landfills, hazardous 
waste treatment and disposal facilities, and other 
industrial facilities determined by the permittees to 
be potential sources of substantial pollutant loading.  
The inventory of regulated industrial sites will be 
used by the permittees in developing their industrial 
site inspection and management programs.  

6.3 INDUSTRIAL FACILITY 
MONITORING AND CONTROL 
PROGRAM

The purpose of this section is to describe an industrial 
facility monitoring and control program as required 
by the Las Vegas Valley MS4 NPDES permit.  This 
section addresses the MS4 permit requirements 
in paragraph 4.8 and the SWMP requirements in 
Section 8.3 and 8.4.

Section 6.2 identifies industrial facilities that will 
be monitored in Las Vegas Valley.  The programs 
described below apply to these facilities.

6.3.1 City of Las Vegas Program
The following text describes the CLV industrial 
facility monitoring and control program.

6.3.1.1 Identification of Applicable 
Facilities

Each January, the CLV’s Industrial Waste Section 
(IWS) will update a list of all MS4 permit Section 4.8-
applicable industrial facilities located within the CLV.  
IWS will identify municipal landfills; hazardous 
waste treatment, disposal and recovery facilities; 

and industrial facilities that contribute a substantial 
pollutant loading to the MS4 primarily using sanitary 
sewer discharge information.  IWS will identify 
industrial facilities subject to Section 313 of Title III 
of the SARA using EPA’s TRI search page (http://
www.epa.gov/enviro/html/tris/tris_query.html), 
which identifies facilities subject to Section 313.  
IWS will execute a geography search to identify 
all Section 313 TRI facilities located within Clark 
County.  IWS will then manually identify facilities 
located within the CLV from the County list.

6.3.1.2 Inspection of Section 4.8 - 
Applicable Facilities

IWS will inspect all facilities on the City’s Section 4.8-
applicable list for compliance with the stormwater-
related provisions in Las Vegas Municipal Code 
(LVMC) 14.17 at least annually.  IWS will document 
each inspection with a Stormwater Compliance 
Inspection Form.  A copy of the proposed form is 
provided in Appendix F.  IWS will ensure industries 
execute any required corrective actions through 
follow-up and/or referrals to other agencies or CLV 
Divisions.

6.3.1.3 Inspection of Other Industrial 
Facilities

In addition to the Section 4.8-applicable facilities, 
IWS will look for compliance with the stormwater-
related provisions in LVMC 14.17 during all routine 
inspections at industrial and commercial facilities 
that IWS normally inspects for compliance with 
non-domestic discharges to the sanitary sewer.  This 
includes industries holding Class I, Class II and 
Temporary Wastewater Contribution Permits from 
IWS, and also non-permitted facilities.  IWS will 
document each inspection with the same Stormwater 
Compliance Inspection Form.  IWS will ensure 
industries execute any required corrective actions 
through follow-up and/or referrals to other agencies 
or CLV Divisions.

6.3.1.4 Stormwater-Related Complaint 
Calls

IWS will respond to stormwater-related complaint 
calls associated with industrial or residential activity, 
when applicable under LVMC 14.17.  IWS will 
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document each complaint call action with the same 
Stormwater Compliance Inspection Form.  IWS 
will ensure industries (or residents) execute any 
required corrective actions through follow-up and/or 
referrals to other agencies or CLV Divisions.

6.3.1.5 Recordkeeping and Reporting
IWS will file the original Stormwater Compliance 
Inspection Form from each inspection 
chronologically in a separate stormwater compliance 
file.  IWS will file a copy of each Stormwater 
Compliance Inspection Form that pertains to 
facilities under permit with IWS in the permittee’s 
file.  IWS will summarize significant inspection 
findings and complaint calls circumstances, and 
resulting corrective actions, in the semi-annual 
report to MWH.       

6.3.2 City of North Las Vegas Program
The CNLV Utility Department’s Environmental 
Section will perform industrial site inspections.  
The sections will be divided into two categories: 
(1) Section 313 facilities; and (2) other commercial/
industrial businesses.   The CNLV’s goal is to 
perform inspections of all Section 313 facilities each 
year, and to perform inspections on 50 percent of the 
other commercial/industrial businesses each year.  

Records of inspections will be maintained at the 
Utilities Department, and a monthly summary of 
inspections performed may be provided at SQMC 
meetings.    

6.3.3 City of Henderson Program
The  COH  Department  of  Utility Services 
Pretreatment Unit will update the list of all MS4 
permit Section 4.8 applicable industrial facilities 
located within the COH in January of each year.  
The Department of Utility Services will identify 
municipal landfills; hazardous waste treatment, 
disposal and recovery facilities; and industrial 
facilities that contribute a substantial pollutant 
loading to the MS4 primarily using sanitary sewer 
discharge information.  The Department of Utility 
Services will identify industrial facilities subject 
to Section 313 of Title III of the SARA using 
EPA’s Toxic Release Inventory of Commercial and 
Industrial Businesses.  The COH’s goal is to perform 

inspection of all Section 313 facilities each year, and 
to perform inspection on 50 percent of the other 
commercial/industrial businesses each year.

Record of inspection will be maintained at the 
Department of Utility Services.  

Industrial Facilities within the COH currently 
monitored by the Department of Utility Services:

Good Humor Corp.  
1001 Olsen Street

Ocean Spray Cranberries
1301 American Pacific Drive

Additional Industrial Facilities within the COH 
that will be monitored by the Department of Utility 
Services to comply with the MS4 permit:

Monierlifetile L.L.C.
430 Eastgate Road

6.3.4 Clark County Program

Each January, the CCDAQEM, in cooperation with the 
CCWRD, will update a list of all applicable industrial 
facilities covered by Section 8.2 of the Las Vegas 
Valley SWMP located within the unincorporated 
Clark County and within the Las Vegas Valley.  

The CCWRD will inspect 50 percent of the total 
number of identified facilities per year.  If violations 
of County permits or ordinances are found, the 
CCWRD will send an initial notice of violation to the 
individual company.  The CCWRD will re-inspect 
companies that had identified problems within 
60 days of the notice of violation.  If problems still 
occur, the company will be referred to the CCHD 
or the State of Nevada’s Stormwater Program 
Enforcement Officer for further enforcement action.

A database will be created by the CCWRD to record 
the inspection data and files will be kept for three 
years.   The CCWRD will summarize significant 
inspection findings and resulting corrective actions, 
in a semi-annual report to MWH for incorporation 
into the annual report. 
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6.4 PRIORITIES AND MEASURABLE 
GOALS FOR 2003-2004

Measurable Goal/
Milestone Status

• Identify (map and description) all industrial facilities covered under 
this section of the permit

Completed

• Identify existing industrial site inspection programs Completed
• Develop program for tracking inspection reports and follow-up 

activities
Completed

• Prepare inventory of operating and closed municipal waste landfills 
and treatment, storage and disposal facilities

Completed
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SECTION 7
CONSTRUCTION SITE PROGRAM

7.1 INTRODUCTION  

This section describes the Construction Site Program 
required by paragraph 4.9 of the MS4 permit and 
described in Section 9 of the SWMP.  The program 
consists of required elements to minimize the impacts 
of new construction on the quality of downstream 
receiving waters.  The Construction Site Program will 
provide the permittees with information necessary to 
enforce their local ordinances prohibiting discharge 
of pollutants to the MS4 system.  This local program 
complements, but is independent of, the State’s 
construction site permitting program.  

7.2 DEVELOPER NOTIFICATION 
PROGRAM    

In paragraph 9.2 of the SWMP, the permittees commit 
to notifying developers of the requirements of the 
State’s construction site permitting program.  This 
is intended to improve compliance with the NDEP 
construction site program. 

Table 7-1 describes the program procedures each 
permittee has developed to notify developers, 
engineers and contractors of the requirements of 
NDEP’s Construction Site Permit Program.

7.3 CONSTRUCTION SITE BMP 
MANUALS

Section 9.3 of the SMWP requires the permittees 
to review existing  BMP manuals addressing 
construction practices and recommend modifications 
to them to be pertinent to local conditions if necessary.  
The following existing BMP manuals were reviewed 
and evaluated for their applicability to construction 
practices in Las Vegas Valley.

•  Truckee Meadows Construction Site Best 
Management Practices Handbook, 2003

•  Truckee Meadows Structural Controls Design 
Manual, 2004, and

•  State of Nevada Handbook of Best Management 
Practices, 1994 

The construction site BMP evaluation is presented in 
Appendix G.  It is recommended that the HCDDM 
incorporate the suggested BMP modifications during 
the next update cycle.

7.4 CONSTRUCTION SITE 
INSPECTION PROGRAM

This section summarizes the proposed inspection 
component of the Construction Site Program for the 
Las Vegas Valley MS4 SWMP.  A construction site 
inspection program is required by the MS4 permit to 
assure that local ordinances are prohibiting discharge 
of pollutants to the drainage system and are not 
being violated.  Based on Section 9 of the SWMP, 
the construction site inspection program will consist 
of two parts:  routine inspections and post-storm 
inspections.

7.4.1 Routine Inspections
Routine inspections of active construction sites will 
be conducted by or on behalf of the permittees as 
follows.

• County, CLV, CNLV – The CCDAQEM 
will conduct construction site inspections in 
unincorporated Clark County, CLV and CNLV 
under an Interlocal Agreement with the CCRFCD.  
The CCDAQEM inspectors will conduct 
stormwater inspections during their normal air 
quality inspections.  Sites will be visited based 
on the criteria established by the CCDAQEM for 
enforcing local air quality ordinances.  At present, 
these criteria consist of inspecting sites that could 
be violating air quality regulations, based in part 
on the CCDAQEM’s past history with specific 
contractors and owners and on public complaints.  
The CCDAQEM currently performs inspections 
on approximately 4,000 construction sites per 
year.  Air quality inspectors will be trained to 
observe potential violations of local pollutant 
discharge ordinances and the State’s stormwater 
permit.

•  COH – Public Works Quality Control inspectors 
will conduct stormwater inspections as part of 
their regular site visits.  COH inspectors visit all 
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Table 7-1

Summary of Procedures for Notifying Developers of 
Need for NDEP Construction Permit

Permittee Procedure
County Distribute brochure on need for NDEP construction permit

Standard comment on Grading Permit review letter notifying developer of need 
for NDEP construction permit

Standard general condition for construction plans or specifications on Public 
Works projects assigning the owner or contractor the responsibility for obtaining 
the NDEP construction permit
CCDAQEM includes statement on dust permit applications that developer needs 
to submit a Notice of Intent (NOI) to NDEP for construction permit

CLV Standard comment on Grading Permit review letter notifying developer of need 
for NDEP construction permit

Standard general condition for construction plans or specifications on Public 
Works projects assigning the owner or contractor the responsibility for obtaining 
the NDEP construction permit

CNLV Standard comment on Drainage Study review letter notifying developer of need 
for NDEP construction permit

Standard general condition for construction plans or specifications assigning the 
owner or contractor the responsibility for obtaining the NDEP construction permit

COH Standard comment on Drainage Study review letter notifying developer of need 
for NDEP construction permit

Standard general condition for construction plans or specifications assigning the 
owner or contractor the responsibility for obtaining the NDEP construction permit

construction sites located in COH right-of-way or 
where utilities are being installed.  Because most 
construction projects involve some off-site work 
in public right-of-way and/or utility installation, 
most sites will be inspected.  Many sites receive 
numerous visits over the course of the construction 
period; every site will receive at least one visit per 
year. 

Routine stormwater-related inspections of 
construction sites will consist of the following 
activities.

•  Complete a Construction Site Inspection 
Checklist.  An inspection form has been 
prepared for use by the CCDAQEM inspectors 
(see Appendix H); COH may use this form or 
develop a form of its own.  Inspectors are asked 
to note any evidence of discharges of stormwater-
related pollutants from the construction site to 
the municipal drainage system.  This can be 
completed with as little as a windshield survey of 
the downstream boundary of the construction site.  
It is not expected that photographs will be taken 
of potential problems at this stage.
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•  If possible stormwater pollution discharges 
are found, notify the contractor of the potential 
problem and provide a handout describing the 
pertinent local ordinances and the NDEP general 
construction permit requirements and offering 
guidance on appropriate measures to follow to 
prevent future discharges. 

•  If clear and obvious stormwater pollution 
discharges are found, provide the contractor with 
a handout notifying him of the pertinent local 
ordinances and the NDEP general construction 
permit requirements and offering guidance on 
appropriate measures to follow to prevent future 
discharges, and notify the CCRFCD of the 
situation within five working days.

•  Maintain a record (database) of inspections and 
complaints, and any follow-up activities required 
as a result of the inspections.  The COH will set 
up its own database for monitoring inspections 
and complaints.  The CCRFCD or its designee 
will manage a database of inspections conducted 
by the CCDAQEM, which will provide inspection 
summaries on a quarterly basis.

•  Provide evidence of the inspection (e.g., copy of 
Construction Site Inspection Checklist, local 
entity tracking database) to MWH for tracking 
and documentation purposes.

Drainage system inspections (also known as Wash 
Walks) will be performed by the permittees two 
times per year (spring and fall).  Inspections cover all 
major open channel segments in the Las Vegas Valley, 
and provide information for the Illicit Discharge 
Detection Program as well as the Construction Site 
Program.  During the routine channel inspections, 
any evidence of high sediment loads, deposition 
of construction debris, or other indications of 
construction site impacts will be noted.  Inspections 
will be documented as part of the Illicit Discharge 
Detection Program.

7.4.2 Post-Storm Inspections
Post-storm inspections will be conducted at selected 
construction sites and detention basins after storm 
events to determine whether illegal discharges may 
be occurring.  Approximately 10 construction sites 

and five detention basins will be selected for post-
storm inspections.  The list of selected sites will be 
updated every six months to account for changes in 
construction activity.

7.4.2.1 Construction Sites
Construction sites will be selected for inspection 
by MWH, according to the prioritization process 
described below. 

Criteria
The objective is to inspect those construction sites that 
have the most potential for contributing sediment to 
the drainage system.  Sediment is the most prevalent 
pollutant commonly produced by construction sites.  
The following criteria will be used to select which 
construction sites are inspected.

Size.  Larger sites will be given priority over 
smaller sites.  Large sites will have more potential 
for contributing significant loads of sediment to the 
drainage system if BMPs are not properly installed.

Proximity to Existing Channels.  Sites that are 
close to existing channels will be given priority over 
sites that are far from existing channels.  Closer sites 
will have more potential for generating sediment 
loads that actually impact the drainage system and 
downstream water quality.

Duration of Construction.  Sites that are scheduled 
to be under construction for longer periods of time 
will be given priority over shorter construction 
projects.  Longer construction projects will allow 
for more consistency in the inspection program from 
year to year.

Below Existing Detention Basins.  Sites below 
detention basins will be given higher priority than 
sites for which runoff is controlled by downstream 
detention basins because they will have more 
potential to directly impact the drainage system.

Geographic Variety.  Sites representing the various 
geographic areas in Las Vegas Valley will be 
considered.

Access on Existing Streets.  Sites that can be easily 
accessed on existing streets will be given priority over 
remote sites that cannot be reached easily in storm 
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conditions.  Sediment discharge to paved streets 
will be easier to observe than sediment discharge to 
unpaved streets or native areas.

Selection Process
To determine which construction sites disturb at least 
1 acre of land, a GIS map of active construction sites 
with an area of 2 acres or greater, will be prepared.  
Information will be gathered from the following 
sources: 

•  NDEP construction permit database

•  Aerial and satellite photography

•  Local air quality and grading permit databases

The objective will be to locate construction sites that 
have potential for post-storm inspections. The result 
will not necessarily be a complete database of all 
active construction sites in Las Vegas Valley.

The above criteria will be applied to identify candidate 
construction sites for post-storm inspections.  Then 
travel routes will be developed from the MWH 
office (centrally located near Charleston Boulevard 
and Rancho Drive) to connect a feasible number of 
construction sites in various parts of the Valley.  Sites 
will have to be visited within 24 hours of the storm 
event for the inspection to be beneficial.  Based on 
the technical and logistical criteria, approximately 
10 sites will be selected for post-storm inspections.

Selected sites will be visited during dry weather 
conditions to verify directions, determine where the 
downstream site boundary is located, and determine 
and photo-document specific locations that should 
be inspected after a storm event.

7.4.2.2 Detention Basins  

Criteria
The objective is to inspect detention basins that are 
in a position to capture sediment from upstream 
construction sites, as a measure of the potential 
contribution of upstream construction activity to the 
drainage system.  Prime candidate detention basins 
are those facilities that are in the urbanized portion 
of the Las Vegas Valley downstream of areas of 
active construction.  The ideal detention basin would 

be one that has a watershed area comprised only of 
construction sites and already developed land with 
no undeveloped native landscape; in this situation a 
significant portion of the sediment accumulated in 
the detention basin could be assumed to originate 
from the construction activity.  Other sources 
could include:  existing sediment in channels and 
basins, natural upstream washes, vacant lots, parks, 
recreational sports fields, school playgrounds, private 
easements, soft shoulders, and dirt roads.

Selection Process
The GIS map of active construction sites described 
above will be combined with the stormwater 
facility inventory map also required by the SWMP 
to determine candidate detention basins that are 
downstream of major construction areas.  Travel 
routes will be investigated from the MWH office to 
the candidate detention basins.  The target will be to 
visit all selected detention basins within 48 hours of 
the storm event.

Selected sites will be visited during dry weather 
conditions to verify directions, determine ingress/
egress conditions that will likely occur during a 
storm event, and determine and photo-document 
specific locations that should be inspected after a 
storm event.

7.4.2.3 Inspection Protocol

•  Track storm location and intensity on the CCRFCD 
precipitation gage network.

•  Determine areas that experienced at least 
0.2 inches of rainfall (less rainfall normally 
generates insignificant runoff rates from small 
areas unless intensities are very high).

•  Determine which construction sites and detention 
basins identified by the above processes received 
at least 0.2 inches of rainfall.

•  Conduct windshield survey of affected construc-
tion sites within 24 hours after the termination of 
rainfall.

•  Conduct windshield survey of affected detention 
basins within 48 hours after the termination of 
rainfall.  
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• Complete the Post-Storm Construction Site 
Inspection Checklist or the Detention Basin 
Inspection Checklist (see Appendix H), as 
appropriate.  Forward information related to any 
observed problems to the appropriate local entity 
and/or NDEP.

•  Update a GIS database of construction sites 
visited during the post-storm inspection program 
and the results of the inspection (acceptable/not 
acceptable). The actual number of post-storm 
inspections conducted in a permit year will depend 
on the occurrence of runoff-producing storms at 
the 10 selected construction sites and five selected 
detention basins.

7.5 CONTRACTOR EDUCATION AND 
TRAINING PROGRAM      

Section 9.5 of the SWMP describes requirements 
for developing a contractor education and training 
program.  In compliance with the SWMP, in this 
first permit year the permittees supported NDEP in 
conducting local construction site permit program 
workshops for developers, contractors and engineers.  
Workshops were held on September 11, 2003.  
Permittees provided venues for the workshops, 
and handled local logistics and advertising.  In the 
coming permit year, the permittees will develop 
printed outreach and education materials for the 
construction site management program, and will 
facilitate additional construction site permitting 
workshops.

7.6 PRIORITIES AND MEASURABLE 
GOALS FOR 2003-2004

Measurable Goal/
Milestone Status

• Develop process for notifying developers in each community of 
construction site permit programs

Completed

• Develop process for identifying high construction activity areas Completed
• Develop program for post-storm inspections Completed
• Review existing BMP manuals and modify for local conditions if 

necessary
Completed
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SECTION 8
STORMWATER MONITORING PROGRAM

8.1 INTRODUCTION  

Section 4 of the SWMP and paragraphs 4.4 and 
5.1.1 of the MS4 permit describe the requirements 
of a stormwater monitoring program.  This section 
presents the findings of that program as required for 
Year 1 of the MS4 permit.  

This section is comprised of four subsections: Dry 
Weather Monitoring, Wet Weather Monitoring, 
Evaluation of Previously Collected Data, and the 
Stormwater Management Plan.

8.2 2003-2004 DRY WEATHER 
MONITORING PROGRAM

8.2.1 Preface
The dry weather sampling program for the MS4 
permit has two primary objectives:

1. To target potential illegal or illicit discharges to 
the municipal storm sewer system (e.g., from 
industrial activity).

2. To develop a baseline of dry weather surface 
water quality data against which future changes 
can be measured and which can be used to 
compute urban pollutant loading to receiving 
waters.  

During the 2003-2004 permit year, SNWA conducted 
dry weather sampling for the NPDES stormwater 
discharge permit.  

This subsection summarizes the results of the 2003-
2004 dry weather sampling effort and the analysis 
of the data collected.  In addition, the effectiveness 
of the current program is evaluated with respect to 
potential changes in coming years.   

8.2.2 Comprehensive Sampling
The comprehensive sampling program was designed 
to gather a wide range of dry weather water quality 
characterization data for each major outfall, and to 
build upon the water quality database started in 1991 
and to continue it through 2004.  

8.2.2.1 Sampling Procedures
Sampling procedures and locations were designed 
to be consistent with the dry weather field screening 
program conducted between 1991 and 2003.  

The dry weather monitoring program consists of 
quarterly sampling at the following locations (see 
Figure 8-1):

•  Meadows Detention Basin – LVC_2

• Las Vegas Wash at Desert Rose Golf Course 
– LW12.1

•  Flamingo Wash at Nellis Boulevard – FW_0

•  Sloan Channel at Charleston Boulevard – SC_1

•  Monson Channel at Stephanie Street – MC_2

•  Duck Creek at Boulder Highway – DC_1

•  Las Vegas Creek at Lena Street – LW12.1

•  C-1 Channel at Warm Springs Road (if dry weather 
flow is found)

•  Kerr-McGee Seeps near Pabco Road – LWC6.3

•  GCS-5 Seeps (downstream of the demonstration 
weirs, just above the Lake Las Vegas) – LWC3.7

Quarterly samples were collected in January, 
April, July and October.  Single grab samples were 
collected at each monitoring site. Standard water 
chemistry analysis, metals, and pollutant analyses 
were performed by MWH Laboratories; phosphorus 
and other nutrient analyses were performed by NEL; 
bacteria and perchlorate analyses were performed by 
SNWA.

SNWA prepares an annual report on their sampling 
program.  This section contains information from the 
second half of SNWA’s report for calendar year 2003 
and grab sample analysis from the first half of 2004.  
This report satisfies the requirements for dry weather 
flow water quality characterization in the NPDES 
stormwater discharge permit section 5.1.  
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8.2.2.2 Results

Results of the 2003-2004 comprehensive dry weather 
sampling program are summarized below.  The tables 
show the analytical results of the individual grab 
samples at all of the sites (except C-1 Channel) in the 
July 2003, October 2003, January 2004, and April 
2004 grab samples. Table 8-1 is a comprehensive 
list of all sampling performed in the period of 1991-
2004.

The 2003-2004 SNWA dry weather concentrations 
were qualitatively compared to typical 1991-2000 
NPDES dry weather concentrations to discover any 
general trends, see Table 8-2.  Dry weather discharges 
remained similar to those measured in previous 
years, showing no upward or downward trend.  A 
comparison for common constituents between the 
dry and weather programs is discussed in the Wet 
Weather Monitoring subsection. 

Total Dissolved Solids (TDS)
For TDS concentrations for 2003-2004, see 
Table 8-3.  Total dissolved solids varied widely 
(1,280 – 6,060 mg/L), depending largely on the 
contribution of resurfacing shallow groundwater 
which has a high TDS concentration.  The Kerr-
McGee Seeps and Duck Creek exhibited the highest 
TDS concentrations.  The 2003-2004 TDS median 
was 3,050 mg/L which is slightly lower than the 
overall 1991-2004 average of 3,115 mg/L.

Nutrients
For nutrient concentrations for 2003-2004, see 
Table 8-4.  Nitrogen and phosphorous levels remain 
low to very low. The GCS-5 Seeps had the highest 
median total phosphate (0.35 mg/L) concentration 
of 2003-2004. The highest orthophosphate 
concentration was detected at the Kerr-McGee Seeps 
(0.055 mg/L).  Nitrate concentrations in 2003-2004 
ranged from <0.08 to 13.0 mg/L with a median value 
of 4.5 mg/L.  Total nitrogen concentrations ranged 
from 0.57 to 13.0 mg/L. Levels of nitrates and total 
nitrogen was highest in the GCS-5 Seeps, which is 
consistent with the 2002-2003 result.  

Metals
For metals concentrations for 2003-2004, see 
Table 8-5.  The concentrations of lead were, on 
average, at a non-detection level (<0.002 mg/L)  
in the 2003-2004 term, with the highest value 
(0.023 mg/L) detected at the GCS-5 Seeps.  

Total copper concentrations ranged from <0.01 to 
0.024 mg/L, with the highest detection at Meadows 
Detention Basin.

Concentrations of zinc ranged from <0.02 to 
0.041 mg/L.  The highest detections occurred at the 
GCS-5 Seeps and Meadows Detention Basin, which 
is consistent with the results of 2002-2003.

Selenium was not detected in any of the grab samples 
in the 2003-2004 term with a detection limit of 
<0.005 mg/L. 

Perchlorate
For perchlorate concentrations for 2003-2004, see 
Table 8-6.  The concentrations of perchlorate vary 
greatly between the tributaries and the seeps.  At the 
Kerr-McGee Seeps and GCS-5 Seeps, the perchlorate 
concentrations in the grab samples were averaged to 
be 6.52 mg/L and 0.56 mg/L respectively, which is 
a decrease in the concentrations from 2002-2003.   
Perchlorate levels in the seeps are significantly 
higher, up to three orders of magnitude, than in the 
Las Vegas Valley washes.

Bacteria
For bacteria concentrations for 2003-2004, see 
Table 8-6.  Bacteria data exhibited higher median 
values over the sampling period than in previous 
years.  For fecal coliform, the median of the 
2003-2004 data from SNWA is 2,250 MPN/100 mL, 
while the 1991-2004 median is 625 MPN/100 mL.  
The SNWA 2003-2004 data did have a few high 
values at the Las Vegas Creek (94,000 MPN/100 mL 
and 83,000 MPN/100 mL), Meadows Detention 
Basin (64,000 MPN/100 mL),  and Sloan Channel 
(36,000 MPN/100 mL).  All these high values 
occurred in the summer and fall 2003 samples.  In all 
cases, 2004 values were significantly lower.  These 
intermittent spikes in bacteria concentration suggest 
an influence by urban-related factors rather than 
natural background conditions.
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TABLE 8-1

DRY WEATHER MONITORING DATA 1991-2004

Oil Total Total
& Ortho- Phosphate- Total Copper Lead Zinc Apparent Petroleum Total Fecal Fecal Total

Location Date Q Temp Grease TSS TDS pH * MBAS Phosphate Phosphorous NO3-N NO2-N NH3-N TKN Nitrogen Copper Chromium Lead Mercury Cadmium Zinc Silver Nickel Selenium Arsenic Boron Cyanide Dissolved Dissolved Dissolved BOD COD Color Turbidity Phenol Hydrocarbons Chlorine Conductance Coliform Streptococcus Coliform Salmonella VOC's SOC's Pesticides Herbicides
(cfs) (Deg C) (mg/L) (mg/L) (mg/L) (m(mg/L (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (ACU) (NTU) (mg/L) (mg/L) (mg/L) (mmhos) (MPN/100 mL (MPN/100 mL) (MPN/100 mL)(MPN/100 mL(# detects) (# detects) (# detects) (# detects)

Western Tributary 08/27/91 0.7 25.9 < 3 4 930 8.5 0.07 0.46 0.20 0.72 < 0.05 1.1 1.8 < 0.01 < 0.01 < 0.002 < 0.0002 < 0.005 0.022 < 0.01 < 0.04 < 0.005 0.46 0.006 < 6 16 20 1.2 < 0.01 0.05 1.500 12,500 < 16
at Cheyenne 04/06/92 1.0 1,350 8.6 2.50 < 0.01 0.54 < 0.005 < 0.01 0.20 30 500

09/13/92 1.7 26.2 < 3 6 3,420 8.3 < 0.05 < 0.05 < 0.05 1.80 < 0.05 < 1.0 1.8-2.8 < 0.01 < 0.01 < 0.002 < 0.0002 < 0.005 < 0.020 < 0.01 < 0.04 0.024 0.41 < 0.005 < 6 14 18 0.8 < 0.01 0.10 1.230 700 1,050
03/07/93 4.4 29.1 1,370 8.6 2.70 < 0.01 0.54 < 0.005 0.20 < 0.10 15.680 70 1,100
08/23/93 0.9 29.0 < 3 21 1,085 8.4 0.25 < 0.05 < 0.05 0.38 0.13 < 1.0 1.4 < 0.01 < 0.01 < 0.002 < 0.0002 < 0.005 0.049 < 0.01 < 0.02 < 0.005 < 0.005 0.44 < 0.005 < 6 16 25 9.7 0.20 0.10 1.920 950,024 5,700
04/03/94 1.6 8.6 1,260 8.6 1.3 < 0.01 0.44 0.01 < 0.01 < 0.10 19.860 55 4,650
08/28/94 6.0 22.4 < 3 18 735 8.3 0.06 < 0.05 < 0.05 0.50 < 0.05 1.5 2.1 < 0.01 < 0.01 < 0.002 < 0.0002 < 0.005 0.113 < 0.01 < 0.01 < 0.005 < 0.005 0.25 < 0.005 < 6 22 23 6.0 < 0.01 < 0.01 1.120 2,650 8,100 7
03/26/95 5.7 10.1 1,340 8.3 2.40 < 0.01 0.51 0.006 < 0.01 < 0.10 1.805 1,300 170 9,000
08/28/95 2.0 21.9 < 3 4 1,225 7.8 0.07 < 0.05 < 0.05 < 0.40 < 0.05 1.0 1.4 < 0.01 < 0.01 < 0.002 < 0.0002 < 0.005 < 0.020 < 0.01 < 0.01 < 0.005 < 0.005 0.59 < 0.005 < 6 23 20 0.9 < 0.01 0.28 1.783 1,700 2,550 3.6
09/10/96 0.9 27.3 < 3 22 1,515 8.4 < 0.05 < 0.05 < 0.05 1.10 < 0.05 < 1.0 2.1 < 0.01 < 0.001 < 0.020 0.45 < 0.005 < 6 < 10 16 6.1 < 0.01 < 1.0 0.10 1.720 1,750 305 < 2.2 0 0
09/24/97 1.5 20.3 < 3 9 1,195 8.5 0.13 0.01 < 0.01 2.60 < 0.05 1.2 3.8 < 0.01 < 0.1 < 0.020 0.67 < 0.005 < 6 < 10 20 4.3 < 0.01 < 1.0 0.26 0.032 1,950 1,400 3.7 0 0

No Sample Taken for 1998, 1999, or 2000 Dry Weather Monitoring Program No Sample Taken for 1998, 1999, or 2000 Dry Weather Monitoring Program No Sample Taken for 1998, 1999, or 2000 Dry Weather Monitoring Program

Median 1.6 24.1 <3 3 9 1,260 8.4 0.07 < 0.05 < 0.05 1.30 < 0.05 1.0 1.9 < 0.01 < 0.01 < 0.002 < 0.0002 < 0.005 0.020 < 0.01 < 0.02 < 0.005 < 0.005 0.46 < 0.005 < 6 16 20 4.3 < 0.01 < 1.0 0.10 1.75 1,700 1,225 2,875 3.7 0 0
Average 2.4 22.1 < DL 12 1,402 8.4 0.09 0.09 0.05 1.47 < DL < DL 2.1 < DL < DL < DL < DL < DL 0.032 < DL < DL < DL 0.007 0.48 < DL < DL 14 20 4.1 0.04 < DL 0.11 4.67 88,430 2,410 3,813 3.9 0 0

Flamingo 06/24/91 0.7 23.5 4 2,500 7.4 < 0.05 < 0.05 9.20 < 0.05 9.4 18.5 < 0.01 < 0.01 < 0.0002 < 0.005 0.025 < 0.01 < 0.04 0.60 < 0.005 10 0.7 < 0.005 0.03 2.700 < 16 < 16
at Swenson 07/14/91 0.8 25.6 < 3 9 2,700 7.8 0.07 0.05 0.08 10.00 < 0.05 5.0 14.7 0.01 < 0.01 < 0.002 < 0.0002 < 0.005 < 0.020 < 0.01 < 0.04 < 0.005 0.61 0.006 < 6 15 13 1.2 0.03 0.09 3.500 < 16 < 16

08/26/91 0.7 25.5 < 3 8 2,575 7.8 < 0.05 < 0.05 < 0.05 8.50 < 0.05 < 1.0 9.0 < 0.01 0.014 < 0.002 < 0.0002 < 0.005 0.033 < 0.01 < 0.04 0.006 0.70 < 0.005 < 6 11 10 0.9 < 0.01 0.08 3.200 9,000 < 16
09/13/92 3.6 26.2 < 3 5 2,730 8.3 0.11 < 0.05 < 0.05 6.65 < 0.05 < 1.0 6.7-7.7 < 0.01 < 0.01 < 0.01 < 0.0002 < 0.005 < 0.020 < 0.01 < 0.04 < 0.005 0.80 < 0.005 < 6 13 10 0.4 < 0.01 0.10 3.420 500 200
08/23/93 1.5 26.2 < 3 12 2,540 8.1 0.07 < 0.05 < 0.05 4.35 0.12 < 1.0 5.4 < 0.01 < 0.01 < 0.002 < 0.0002 < 0.005 < 0.020 < 0.01 < 0.02 < 0.015 0.004 0.70 < 0.005 < 6 16 18 3.6 0.10 < 0.10 1.900 300,250 1,875 500
04/03/94 2.6 2,705 8.0 8.20 < 0.01 0.64 0.005 < 0.01 < 0.10 14.590 190 9,500
08/28/94 4.0 28.6 < 3 40 2,645 8.1 0.07 0.05 < 0.05 8.90 < 0.05 1.0 10.4 < 0.01 < 0.01 0.015 < 0.0002 < 0.005 0.015 < 0.01 < 0.01 0.01 < 0.01 0.76 < 0.005 < 6 23 13 12.6 < 0.01 < 0.01 3.190 2,690 1,300 < 2
03/26/95 3.7 21.0 2,800 8.1 8.90 < 0.01 0.76 < 0.005 < 0.01 < 0.10 2.910 500 350 5,000
08/28/95 2.0 27.7 < 3 7 2,635 8.3 0.06 < 0.05 < 0.05 6.80 < 0.05 < 1.0 7.8 < 0.01 < 0.01 < 0.002 < 0.0002 < 0.005 < 0.020 < 0.01 < 0.01 0.0075 < 0.005 0.75 0.006 < 6 13.5 12.5 0.6 < 0.01 0.03 2.920 2,900 1,250 < 2.2
09/10/96 2.6 30.4 < 3 12 2,470 8.4 0.08 0.07 0.09 2.90 0.08 1.3 4.2 < 0.01 < 0.001 < 0.020 0.58 < 0.005 < 6 10 18 2.7 < 0.01 < 1.0 0.05 2.650 4,700 335 2 0 0
09/24/97 9.4 27.2 < 3 16 1,835 8.4 0.13 < 0.01 < 0.01 4.30 < 0.05 0.5 < 5.3 < 0.01 < 0.1 0.021 0.68 < 0.005 < 6 < 10 7.5 1.7 < 0.01 < 1.0 0.25 0.058 900 230 < 2.2 0 0

Median 2.6 26.2 < 3 9 2,635 8.1 0.07 < 0.05 < 0.05 8.20 < 0.05 < 1.0 7.8 < 0.01 < 0.01 < 0.002 < 0.0002 < 0.005 < 0.020 < 0.01 < 0.04 0.010 < 0.005 0.70 < 0.005 < 6 13 13 1.2 < 0.01 < 1.0 0.09 2.920 900 283 5,000 2.10 0 0
Average 2.9 26.2 < DL 13 2,558 8.1 0.07 < DL < DL 7.15 < DL 2.1 8.9 < DL < DL < DL < DL < DL < DL < DL < DL 0.008 < DL 0.69 < DL < DL 13 12 2.7 0.02 < DL 0.07 3.731 29,241 556 5,000 < DL 0 0

Flamingo 06/24/91 3.7 22.4 < 3 3 3,400 8.1 < 0.05 < 0.05 3.90 < 0.05 < 0.01 < 0.01 < 0.0002 < 0.005 0.022 < 0.01 < 0.04 1.20 < 0.005 5 0.8 < 0.005 0.04 3.900 < 16 < 16
at Nellis 07/14/91 3.9 23.3 < 3 13 3,400 8.2 0.10 < 0.05 < 0.05 3.60 < 0.05 < 1.0 4.3 < 0.01 < 0.01 < 0.002 < 0.0002 < 0.005 < 0.020 < 0.01 < 0.04 < 0.005 1.20 < 0.005 < 6 10 15 5.2 < 0.005 0.08 3.700 < 16 < 16

08/26/91 6.2 25.4 < 3 15 3,225 8.3 < 0.05 < 0.05 < 0.05 4.10 < 0.05 < 1.0 4.5 < 0.01 < 0.01 < 0.002 < 0.0002 < 0.005 0.025 < 0.01 < 0.04 < 0.005 1.20 < 0.005 < 6 < 10 13 5.8 < 0.01 0.05 3.900 1,600 < 16
04/07/92 9.6 3,310 7.8 4.10 < 0.01 1.20 < 0.005 < 0.01 0.04 2,400 8,000
09/13/92 12.5 24.0 < 3 13 3,450 8.2 < 0.05 < 0.05 < 0.05 1.40 < 0.05 < 1.0 1.4-2.4 < 0.01 < 0.01 < 0.01 < 0.0002 < 0.005 0.025 < 0.01 < 0.04 0.008 0.09 < 0.005 < 6 13 10 2.0 < 0.01 0.10 3.400 550 190
03/07/93 8.3 21.2 3,640 8.7 4.60 < 0.01 1.20 < 0.005 0.10 < 0.10 1.310 14 300
08/23/93 5.4 29.6 < 3 18 3,270 8.3 0.06 < 0.05 < 0.05 4.10 0.08 < 1.0 5.1 < 0.01 < 0.01 < 0.002 < 0.0002 < 0.005 0.088 < 0.01 < 0.02 < 0.02 0.006 1.15 < 0.005 < 6 11 15 6.3 < 0.01 < 0.10 5.650 12,100 85
04/03/94 5.0 14.5 3,710 8.2 4.45 < 0.01 1.25 < 0.005 < 0.01 < 0.10 10.650 1,220 3,150
08/28/94 27.0 25.6 < 3 21 3,300 8.4 < 0.05 < 0.05 < 0.05 3.95 < 0.05 < 1.0 5.0 < 0.01 0.01 < 0.002 < 0.0002 < 0.005 < 0.020 < 0.01 < 0.01 0.02 < 0.025 1.10 < 0.005 < 6 16 15 1.2 < 0.01 < 0.01 3.875 11,115 1,800 10
03/26/95 25.0 20.5 3,780 8.4 5.20 0.01 1.30 < 0.005 < 0.01 < 0.10 4.210 30 50 1,600
08/28/95 18.0 27.0 < 3 8 3,290 8.5 0.07 0.05 < 0.05 3.30 < 0.05 < 1.0 4.3 < 0.01 < 0.01 < 0.002 < 0.0002 < 0.005 < 0.020 < 0.01 < 0.01 0.0135 < 0.005 1.25 < 0.005 < 6 19 18 0.4 < 0.01 0.23 3.760 650 100 2.1
09/10/96 7.6 31.0 < 3 25 3,490 8.6 < 0.05 < 0.05 < 0.05 3.00 < 0.05 < 1.0 3.5 < 0.01 < 0.001 < 0.020 1.10 < 0.005 < 6 < 10 13 1.0 < 0.01 < 1.0 0.23 6.750 1,900 150 < 2.2 0 0
09/24/97 15.3 20.5 < 3 19 1,840 8.3 0.09 0.07 0.05 2.90 < 0.05 1.2 4.1 0.016 < 0.1 < 0.025 0.75 < 0.005 < 6 11.5 15 5.7 < 0.01 < 1.0 0.26 0.063 6,150 2,615 < 2.2 0 0

No Sample Taken for 1998, 1999, or 2000 Dry Weather Monitoring Program No Sample Taken for 1998, 1999, or 2000 Dry Weather Monitoring Program No Sample Taken for 1998, 1999, or 2000 Dry Weather Monitoring Program No Sample Taken for 1998, 1999, or 2000 Dry Weather Monitoring Program
1/18/01* 9.0 3,470 8.4 0.02 0.02 6.1 < 0.08 < 0.08 0.1 6.2 0.008 0.005 0.017 0.016 0.006 1.8 4.0 17.0
4/25/01* 0.4 24.5 3,010 8.4 0.01 3.9 < 0.08 < 0.08 0.1 4.0 0.014 0.002 0.015 0.014 0.008 2.0 3.5 60.0
7/30/01* 0.3 26.8 3,250 8.6 0.01 3.6 < 0.08 < 0.08 3.6 0.012 0.002 0.011 0.015 0.006 1.1 3.8 250.0

10/24/01* 7.1 14.9 3,400 9.2 0.02 0.02 4.4 < 0.08 < 0.08 4.4 0.009 0.011 0.008 0.009 2.6 3.8 617.0
1/23/02* 6.0
4/24/02* 6.2
7/24/02* 5.6 29.2 31.0 3,060 8.4 0.007 0.218 2.9 < 0.08 < 0.08 1.3 2.9 0.003 0.003 0.001 0.016 0.016 0.009 2.2 3.5 300.0 0 0

10/23/02* 6.0 15.0 3,200 8.2 0.024 0.084 4.3 < 0.08 0.17 0.05 4.4 0.005 0.003 0.0006 0.011 0.015 0.014 0.007 2.2 3.7 670.0 0 1
1/22/03* 10.4 3,200 8.1 0.031 0.055 4.4 < 0.08 < 0.08 4.4 0.009 0.002 0.012 0.010 0.015 0.005 1.1 3.6 110.0 0 0
4/23/03* 16.4 2,910 8.3 0.023 4.2 < 0.08 < 0.08 4.2 0.013 0.001 0.015 0.007 0.015 0.005 3.2 3.5 < 400 0 0
7/23/03* 26.1 3,140 7.9 0.006 0.030 3.5 0.04 0.7 4.2 0.013 0.069 < 0.002 0.010 0.009 < 0.005 0.006 1.4 3.7 4800.0 0 0

10/22/03* 17.3 3,210 6.1 0.008 < 0.050 4.9 < 0.08 < 0.05 0.5 5.4 0.005 0.056 < 0.002 < 0.020 0.019 < 0.005 0.005 0.7 3.8 430.0 0 0
1/21/04* 8.9 3,240 8.2 0.011 < 0.050 5.1 < 0.08 < 0.05 0.4 5.5 < 0.010 0.032 < 0.002 < 0.020 < 0.01 < 0.005 0.007 1.3 3.8 < 200.0 0 0
4/21/04* 14.9 3,100 8.1 0.008 < 0.050 4.1 < 0.08 < 0.05 0.4 4.5 < 0.010 0.031 < 0.002 < 0.020 < 0.01 < 0.005 0.005 1.2 3.6 450.0 0 0

Median 6.2 21.8 < 3 16.5 3270 8.3 < 0.05 < 0.03 < 0.05 4.10 0.08 < 0.05 < 1.00 4.39 < 0.01 < 0.01 < 0.002 < 0.0002 < 0.005 0.020 < 0.01 < 0.015 0.014 0.006 1.20 < 0.005 < 6 11 15 1.8 < 0.01 < 1.0 0.10 3.8 450 93 2,375 2.2 0 0
Average 9.0 20.8 < 1.5 15 3,316 8.2 < 0.05 < 0.02 D 0.04 4.0 0.04 < 0.04 < 0.51 4.4 0.007 0.014 0.005 0.0001 0.003 0.016 0.005 0.013 0.010 0.006 1.08 0.003 3 11 13 2.3 0.01 0.5 0.10 3.97 1830 501 3263 4 0 0

Notes:
(1)  In cases where measured constituant concentrations were less than detection limits, 1/2 of the detection limit was used to compute the average concentration.
When this approach resulted in a computed average value which was less than the detection limit, the average value was reported as "<DL". 
(2)  Discharge values for Flamingo at Nellis taken from USGS streamgage records, average daily flow, for 8/27/91 - 8/28/95
* Sample was taken by SNWA

No Sample Taken for 1998, 1999, or 2000 Dry Weather Monitoring ProgramNo Sample Taken for 1998, 1999, or 2000 Dry Weather Monitoring Program No Sample Taken for 1998, 1999, or 2000 Dry Weather Monitoring Program

No Sample Taken for 1998, 1999, or 2000 Dry Weather Monitoring Program

No Sample Taken for 1998, 1999, or 2000 Dry Weather Monitoring Program



TABLE 8-1
(continued)

Oil Total Total
& Ortho Phosphate- Total Copper Lead Zinc Apparent Petroleum Total Fecal Fecal Total

Location Date Q Temp Grease TSS TDS pH * MBAS Phosphate Phosphorous NO3-N NO2-N NH3-N TKN Nitrogen Copper Chromium Lead Mercury Cadmium Zinc Silver Nickel Selenium Arsenic Boron Cyanide Dissolved Dissolved Dissolved BOD COD Color Turbidity Phenol Hydrocarbons Chlorine Conductance Coliform Streptococcus Coliform Salmonella VOC's SOC's Pesticides Herbicides
(cfs) (Deg C) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (m(mg/L) (m(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (ACU) (NTU) (mg/L) (mg/L) (mg/L) (mmhos) (MPN/100 mL (MPN/100 mL) (MPN/100 mL)(MPN/100 mL(# detects) (# detects) (# detects) (# detects)

Duck Creek 06/23/91 0.8 22.0 < 3 20 6,700 8.2 < 0.05 < 0.05 < 0.01 4.20 < 0.05 < 1.0 5.2 < 0.01 < 0.01 < 0.002 < 0.0002 < 0.005 0.030 < 0.01 < 0.04 0.044 3.40 < 0.005 < 6 24 13 3.9 < 0.005 0.04 7.600 < 16 < 16
at Russell 08/26/91 1,400
or Patrick 09/13/92 9.8 24.7 < 3 7 3,370 8.3 < 0.05 < 0.05 < 0.05 1.70 < 0.05 < 1.0 1.7-2.7 < 0.01 < 0.01 < 0.01 < 0.0002 < 0.005 < 0.020 < 0.01 < 0.04 0.026 1.70 < 0.005 < 6 17 15 1.2 < 0.01 < 0.10 7.100 800 3,300
or Sunset 08/23/93 3.3 24.2 < 3 15 5,710 8.2 0.06 < 0.05 < 0.05 3.20 < 0.05 < 1.0 4.2 < 0.01 < 0.01 < 0.002 < 0.0002 < 0.005 0.026 < 0.01 < 0.02 0.021 0.051 3.00 < 0.005 < 6 16 13 1.8 0.15 < 0.10 235 2,600

04/03/94 4.4 5,865 8.2 3.90 < 0.01 2.70 0.0065 < 0.01 < 0.10 125 1,500
08/28/94 2.0 22.3 < 3 31 5,375 8.0 < 0.05 < 0.05 < 0.05 8.90 < 0.05 1.0 9.9 < 0.01 0.013 < 0.002 < 0.0002 < 0.005 < 0.020 0.011 0.01 0.046 0.041 2.90 0.008 < 6 23 15 0.9 < 0.01 0.01 6.900 550 1,300 5
03/26/95 3.4 19.1 6,210 7.9 11.00 < 0.01 3.00 < 0.005 < 0.01 < 0.10 6.300 2,400 1,700 5,000
08/28/95 3.0 23.1 < 3 15 5,815 8.2 < 0.05 0.055 < 0.05 9.70 < 0.05 < 1.0 10.7 < 0.01 < 0.01 < 0.002 < 0.0002 < 0.005 0.024 < 0.01 < 0.01 0.0455 0.03 3.20 0.005 < 6 14 5 0.7 < 0.01 0.16 6.320 260 950 7
09/10/96 2.2 27.9 < 3 14 4,490 8.1 < 0.05 < 0.05 < 0.05 8.70 < 0.05 < 1.0 9.2 < 0.01 < 0.001 < 0.020 3.00 < 0.005 < 6 11 13 2.3 < 0.01 < 1.0 0.08 6.295 650 1,250 < 2.2 0 0
09/24/97 4.1 24.4 < 3 27 4,185 8.1 0.09 0.01 0.05 8.90 < 0.05 1.3 10.2 < 0.01 < 0.1 < 0.020 2.70 < 0.005 < 6 18.5 7.5 2.8 < 0.01 < 1.0 0.24 0.048 665 1,350 < 2.2 0 1
09/24/98 6.6 < 3 17 3,510 < 0.02 7.80 < 0.10 < 0.05 0.7 8.5 0.01 < 0.1 < 0.020 2.60 0.018 < 0.10 < 0.02 210 1,000 < 2.2 0 0 0 0
11/04/99 5.1 < 3 11 3,540 < 0.02 6.41 < 0.20 < 0.05 < 0.2 6.4 < 0.01 < 0.1 < 0.020 2.50 < 0.01 < 0.10 < 0.02 50 240 0 0 0 0
11/05/99 5.1 < 3 26 2,620 < 0.02 6.26 < 0.20 < 0.05 0.4 6.7 < 0.01 < 0.1 < 0.020 2.50 < 0.01 < 0.10 < 0.02 110 80 0 0 0 0
10/03/00 3.3 4.5 < 10 4,920 0.02 9.20 < 2.00 < 0.05 1.7 10.90 < 0.01 < 0.1 < 0.020 2.80 0.01 0.10 0.02 50 210 0 0 0 0
10/04/00 3.3 < 3 13 4,920 0.02 8.52 < 2.00 0.083 < 0.2 8.52 < 0.01 < 0.1 < 0.020 2.80 < 0.01 < 0.10 < 0.02 500 5,000 0 0 0 0
10/17/00* 280 300
12/18/00* 2.5 < 3 < 10 4,780 7.70 10.30 < 0.50 < 0.05 0.7 10.95 < 0.01 < 0.1 < 0.020 2.50 < 0.01 < 0.10 < 0.02 50 300 1 1 0 0
1/18/01* 9.0 5,060 8.2 0.013 0.12 6.10 < 0.08 < 0.08 0.3 6.10 0.013 0.0026 0.0006 0.022 0.028 0.051 13.8 6.120 93
4/25/01* 21.0 5,140 8.3 0.02 4.69 < 0.08 < 0.08 0.2 4.69 0.017 0.002 0.019 0.022 0.052 2.4 6.020 0
7/30/01* 5.3 25.9 5,160 8.1 0.02 4.24 < 0.08 < 0.08 4.24 0.014 0.0018 0.013 0.022 0.054 1.4 6.070 233

10/24/01* 6.6 18.7 5,050 8.5 0.030 0.02 5.43 < 0.08 < 0.08 5.43 0.012 0.041 0.5 6.010 337,503
1/23/02* 6.5
4/24/02* 5.1
7/24/02* 5.5 26.8 5,020 8.1 0.02 3.89 < 0.08 < 0.08 0.9 3.9 0.03 0.0236 0.043 1.3 5.820 1,440 0 0

10/23/02* 6.2 20.9 5,140 8.2 0.02 0.03 5.39 < 0.08 0.26 0.7 5.7 0.0034 0.0028 0.006 < 0.01 0.021 0.0233 0.055 1.0 6.080 2,850 0 0
1/22/03* 10.4 5,150 7.9 0.06 0.04 0.05 5.77 < 0.08 < 0.08 5.8 0.0067 0.0018 0.008 0.014 0.023 0.05 5.7 5.790 80 0 0
4/23/03* 4.6 29 5,000 7.9 0.02 5.28 < 0.08 < 0.08 5.3 0.0081 0.0012 0.006 < 0.01 0.011 0.0224 0.046 12.7 6.130 0 0
7/23/03* 25.7 5,220 7.9 0.01 4.90 < 0.05 0.8 5.7 0.0028 0.0011 < 0.002 < 0.020 0.013 < 0.005 0.051 1.8 6.000 5,100 0 0

Median 4.4 22.3 < 3 15 5,055 8.1 < 0.05 < 0.03 < 0.03 5.9 < 0.08 < 0.05 < 0.9 5.9 < 0.01 < 0.00 < 0.010 < 0.0002 < 0.005 < 0.020 < 0.01 < 0.02 0.023 0.048 2.80 < 0.005 0.010 < 0.10 < 0.020 < 6 17 13 1.8 < 0.01 < 1.0 < 0.10 6.100 260 1,000 3,250 2 0 0 0 0
Average 4.5 20.6 < 1.5 17.7 4914 8.1 < 0.04 < 0.02 0.45 6.31 0.14 0.04 0.6 6.9 0.007 0.004 0.022 0.0001 0.003 0.013 0.006 0.017 0.026 0.045 2.75 0.004 0.008 0.050 0.010 3 18 12 3.4 0.021 0.500 0.081 5.913 14,816 1,384 3,250 3 0.17 0.17 0.00 0.13

Duck Creek 06/23/91 1.3 17.7 < 3 19 5,800 8.3 < 0.05 < 0.05 < 0.25 0.90 < 0.05 < 1.0 1.9 < 0.01 < 0.01 < 0.002 < 0.0002 < 0.005 0.026 < 0.01 < 0.04 0.047 2.70 < 0.005 < 6 9 8 2.6 0.005 0.03 6.600 < 16 < 16
at Callahan 08/26/91 2,300

or Broadbent 04/06/92 5.5 6,450 8.0 2.80 < 0.01 2.80 < 0.005 < 0.01 0.20 500 1,700
09/13/92 1.6 25.6 < 3 84 6,030 8.0 < 0.05 < 0.05 0.07 6.80 0.07 < 1.0 6.8-7.8 < 0.01 < 0.01 < 0.01 < 0.0002 < 0.005 0.030 < 0.01 < 0.04 0.062 3.00 < 0.005 < 6 19 13 38.0 < 0.01 < 0.10 7.400 760 1,050
03/07/93 0.7 22.2 5,760 7.6 17.00 < 0.01 3.00 < 0.005 < 0.01 < 0.10 5.900 4 500
08/23/93 1.4 22.2 < 3 26 5,570 8.0 < 0.05 < 0.05 < 0.05 9.90 < 0.05 < 1.0 10.9 < 0.01 < 0.01 < 0.002 < 0.0002 < 0.005 0.038 < 0.01 < 0.02 0.07 0.05 3.10 < 0.005 < 6 20 10 3.2 0.10 < 0.10 150 20,500
04/03/94 2.2 15.8 4,255 7.9 9.90 < 0.01 3.05 < 0.005 0.10 < 0.10 5.900 110 6,650
08/28/94 3.0 23.5 < 3 31 5,255 8.1 < 0.05 < 0.05 < 0.05 4.00 < 0.05 < 1.0 5.0 < 0.01 < 0.01 < 0.002 < 0.0002 < 0.005 < 0.020 < 0.01 < 0.01 < 0.025 0.045 2.80 0.005 < 6 22 15 2.4 < 0.01 < 0.01 6.800 650 5,500 < 2
03/26/95 7.0 18.9 6,760 7.9 4.00 0.017 2.60 0.005 < 0.01 < 0.10 6.820 500 500 16,000
08/28/95 5.0 24.8 < 3 7 5,335 8.2 < 0.05 < 0.05 < 0.05 3.80 < 0.05 < 1.0 4.8 < 0.01 < 0.01 < 0.002 < 0.0002 < 0.005 < 0.020 < 0.01 < 0.01 0.019 0.035 2.90 0.0065 < 6 17.5 10 0.4 < 0.01 0.08 6.210 950 1,800 3
09/10/96 27.4 < 3 16 5,470 8.3 < 0.05 < 0.05 < 0.05 4.10 < 0.05 < 1.0 4.6 < 0.01 < 0.001 < 0.020 2.85 < 0.005 < 6 < 10 13 2.5 < 0.01 < 1.0 0.08 6.055 1,100 327 < 2.2 0 0
09/24/97 13.2 25.2 < 3 28 4,235 8.2 0.10 0.01 0.05 4.90 < 0.05 1.2 6.6 < 0.01 < 0.1 < 0.020 2.40 < 0.005 < 6 15.5 10 2.4 < 0.01 < 1.0 0.35 0.055 500 650 < 2.2 0 1
09/24/98 7.5 < 3 47 3,750 < 0.02 4.70 < 0.10 < 0.05 1.0 5.6 < 0.01 0.11 < 0.020 2.20 < 0.01 0.1 < 0.02 370 600 < 2.2 0 0 0 0
11/04/99 11.1 < 3 10 3,240 < 0.02 9.60 < 0.20 < 0.05 < 0.2 9.6 < 0.01 < 0.1 < 0.020 2.70 < 0.01 < 0.1 < 0.02 300 240 0 0 0 0
11/05/99 11.1 < 3 27 2,400 < 0.02 9.90 < 0.20 < 0.05 0.4 10.3 < 0.01 < 0.1 < 0.020 2.50 < 0.01 < 0.1 < 0.02 700 110 0 0 0 0
10/03/00 20.0 < 3 < 10 4,930 < 0.02 5.94 < 2.00 < 0.05 0.3 6.3 < 0.01 < 0.1 < 0.020 2.50 < 0.01 < 0.1 < 0.02 500 500 0 0 0 0
10/17/00 < 3 12 5,020 < 0.02 5.86 < 1.00 0.073 1.0 6.9 < 0.01 < 0.1 < 0.020 2.50 < 0.01 < 0.1 < 0.02 300 24,000 0 0 0 0
12/18/00 18.1 < 3 < 10 5,070 4.90 6.58 < 0.50 < 0.05 0.7 7.3 < 0.01 < 0.1 < 0.020 2.40 < 0.01 < 0.1 < 0.02 80 500 0 0 0 0

Median 5.5 22.9 < 3 19 5,255 8.0 < 0.05 < 0.05 < 0.05 5.86 < 0.35 < 0.05 < 1.0 6.6 < 0.01 < 0.01 < 0.100 < 0.0002 < 0.005 < 0.020 < 0.01 < 0.02 0.025 0.047 2.70 < 0.005 < 0.01 < 0.10 < 0.02 < 6 18 10 2.5 < 0.01 < 1.0 < 0.10 6.210 500 550 4,175 2.2 0 0 0 0
Average 7.2 22.3 < DL 24 5019 8.0 < DL < DL 0.41 6.51 < DL < DL < DL 6.63 < DL < DL < DL < DL < DL < DL < DL 0.01 0.034 0.048 2.71 < DL < DL < DL < DL < DL 15 11 7 0.02 < DL < DL 5.749 543 4020 6,213 < DL 0 0 0 0.13

Las Vegas Creek 07/14/91 1.1 27.0 3 10 1,450 8.7 0.08 0.46 0.36 0.85 < 0.05 1.7 2.5 < 0.01 < 0.01 0.005 < 0.0002 < 0.005 0.023 < 0.01 < 0.04 < 0.005 0.61 < 0.005 6 35 35 2.3 < 0.005 0.07 2.100 < 16 < 16
08/27/91 0.8 23.3 < 3 4 1,420 8.7 0.13 0.13 0.15 1.30 < 0.05 < 1.0 1.5 < 0.01 < 0.01 0.002 < 0.0002 < 0.005 0.029 < 0.01 < 0.04 < 0.005 0.65 0.005 < 6 19 30 0.7 < 0.01 0.11 2.100 800 < 16
04/06/92 0.8 2,110 8.3 4.80 < 0.01 0.76 < 0.005 < 0.01 0.25 1,300 13,000
09/13/92 2.1 28.1 < 3 8 1,640 8.5 0.05 0.11 0.08 2.10 0.51 < 1.0 2.1-3.1 0.01 < 0.01 < 0.01 < 0.0002 < 0.005 0.022 < 0.01 < 0.04 < 0.005 0.91 < 0.005 < 6 22 23 2.7 < 0.01 < 0.10 3.180 4,650 1,650
03/07/93 14.8 23.4 1,660 8.5 3.80 < 0.01 0.58 < 0.005 0.10 0.10 7.160 70 1,300
08/23/93 3.2 26.1 < 3 13 1,275 8.6 0.22 < 0.05 0.06 1.50 0.07 < 1.0 2.5 < 0.01 < 0.01 < 0.002 < 0.0002 < 0.005 0.093 < 0.01 < 0.02 < 0.015 < 0.005 0.46 < 0.005 < 6 22 25 2.1 0.10 < 0.10 6,650 1,550
04/03/94 1.1 15.8 2,030 8.1 1.80 < 0.01 0.61 < 0.005 < 0.01 < 0.10 9.320 425 10,500
08/28/94 1.0 23.9 < 3 61 1,540 8.3 0.07 0.13 0.10 < 0.50 0.49 3.0 3.5 < 0.01 < 0.01 0.003 < 0.0002 < 0.005 0.035 < 0.01 < 0.01 < 0.005 < 0.005 0.53 < 0.005 < 6 41 28 12.4 < 0.01 < 0.01 2.160 2,300 3,150 5
03/26/95 0.9 16.2 1,790 8.4 3.00 < 0.01 0.65 < 0.005 < 0.01 0.10 0.682 230 170 5,000
08/28/95 3.0 25.4 < 3 < 4 1,435 8.5 0.08 0.07 0.09 0.75 < 0.05 1.1 1.9 < 0.01 < 0.01 < 0.002 < 0.0002 < 0.005 0.024 < 0.01 < 0.01 < 0.005 < 0.005 0.59 < 0.005 < 6 29 25 1.3 < 0.01 0.08 1.970 1,550 3,150 4.1
09/10/96 2.9 27.4 < 3 9 1,565 8.7 0.07 0.06 0.09 1.00 < 0.05 < 1.0 1.5 < 0.01 < 0.001 0.027 0.41 < 0.005 < 6 17 21 4.4 < 0.01 < 1.1 0.08 1.924 6,650 1,500 < 2.2 0 0
09/24/97 1.4 25.2 < 3 27 1,385 8.2 0.13 0.1 0.08 1.30 0.1 1.8 3.1 0.016 < 0.1 0.030 0.53 < 0.005 < 6 14 20 7.1 < 0.01 < 1.0 0.15 0.051 155,500 27,500 3.7 0 0
09/24/98 8.0 < 3 179 1,430 0.06 1.90 < 0.10 < 0.05 0.5 2.4 < 0.01 < 0.1 0.049 0.40 0.01 < 0.1 < 0.02 3,200 1,800 <2.2 1 0 0 0
11/04/99 2.0 < 3 6 1,100 0.04 1.86 < 0.20 < 0.05 < 0.2 1.9 < 0.01 < 0.1 < 0.020 0.46 < 0.01 < 0.1 < 0.02 110 2,300 0 0 0 0
11/05/99 4.3 < 3 12 660 0.08 1.54 < 0.20 < 0.05 0.28 1.8 < 0.01 < 0.1 0.021 0.39 < 0.01 < 0.1 < 0.02 170 1,700 1 0 0 0
10/03/00 2.2 < 3 < 10 1,870 0.16 3.65 < 2.00 < 0.05 0.49 4.1 < 0.01 < 0.1 0.024 0.62 < 0.01 < 0.1 0.024 3,000 3,000 0 0 0 0
10/04/00 2.2 < 3 66 1,960 0.15 2.91 < 2.00 < 0.05 0.43 3.3 0.016 < 0.1 0.027 0.65 < 0.01 < 0.1 < 0.02 300 9,000 0 0 0 0
10/17/00* 2,400 5,000
12/18/00* 1.1 < 3 < 10 2,070 0.04 3.58 < 0.50 < 0.05 0.51 4.1 < 0.01 < 0.1 < 0.020 0.63 < 0.01 < 0.1 < 0.02 28 900 0 0 0 0
1/18/01* 10.5 3,210 8.4 0.023 0.03 4.71 < 0.08 < 0.08 0.40 4.7 0.01 0.0032 0.0007 0.019 0.013 0.0044 7.9 3.810 507
4/25/01* 23.7 3,200 8.4 0.01 3.64 0.12 < 0.08 0.50 3.8 0.014 0.0025 0.021 0.01 0.0067 2.3 9.740 107
7/30/01* 2.2 29.0 3,200 8.6 0.03 1.97 0.18 < 0.08 2.2 0.01 0.0019 0.013 0.011 0.0062 5.0 9.780 2,700

10/24/01* 3.1 18.1 3,230 9.2 0.03 0.06 2.26 < 0.08 < 0.08 2.3 0.012 0.002 0.0011 0.026 0.008 0.0072 1.3 2.280 1,667
1/23/02* 2.9
4/24/02* 3.4
7/24/02* 3.3 29.2 2,800 8.7 0.06 0.018 0.02 2.46 < 0.08 < 0.08 2.60 2.5 0.0038 0.0024 0.0006 0.012 0.011 0.0104 1.8 3.310 2,180 0 0

10/23/02* 2.7 13.9 3,130 8.3 0.05 0.021 0.03 3.45 < 0.08 0.17 1.20 3.6 0.003 0.0027 0.0007 0.012 0.011 0.016 0.0057 2.1 3.740 1,200 0 0
1/22/03* 10.7 2,990 8.4 0.032 0.05 3.29 < 0.08 < 0.08 3.3 0.0054 0.0018 0.013 0.007 0.011 0.0047 2.4 3.400 260 0 0
4/23/03* 19.0 3,210 8.6 0.013 0.01 3.17 < 0.08 < 0.08 3.2 0.0044 0.0011 0.006 0.006 0.0114 0.0046 1.6 3.880 240 0 0
7/23/03* 26.7 2,940 8.1 0.007 0.09 1.90 0.038 0.92 2.8 0.013 0.001 0.023 0.007 < 0.005 0.0062 2.7 3.590 83,000 0 0

10/22/03* 16.4 2,930 8.0 0.008 0.03 3.30 < 0.08 < 0.05 0.74 4.0 0.004 0.0011 0.015 0.014 < 0.005 0.0065 12.0 3.500 94,000 0 0
1/21/04* 7.2 3,050 8.3 0.015 < 0.02 4.20 < 0.08 < 0.05 0.59 4.8 < 0.002 < 0.001 < 0.020 < 0.01 < 0.005 0.0069 2.2 3.580 < 200 0 0
4/21/04* 15.5 3,490 8.1 0.01 0.01 3.30 < 0.08 < 0.05 0.48 3.8 < 0.002 < 0.001 < 0.020 < 0.01 < 0.005 0.0075 1.1 3.980 547 0 0

Median 2.2 23.4 < 3 10 1,995 8.4 0.07 0.03 0.06 2.36 < 0.08 0.05 < 0.83 3.1 < 0.01 < 0.00 < 0.002 < 0.0002 < 0.005 0.022 < 0.01 < 0.01 < 0.005 < 0.005 0.60 < 0.005 < 0.01 < 0.10 < 0.02 < 6 22 25 2.3 < 0.01 < 1.1 0.10 3.450 1,200 1,750 7,750 3.9 0 0 0 0
Average 2.8 20.0 1.5 38 2309 8.4 0.10 0.04 0.06 2.46 0.18 0.06 0.90 3.04 0.01 0.003 0.017 0.0001 0.003 0.024 0.005 0.009 0.006 0.005 0.525 0.003 0.006 0.050 0.013 3 25 24 4.1 0.019 0.525 0.074 3.928 14,760 4,985 7,750 3.5 0.4 0 0 0

Notes:
(1)  In cases where measured constituant concentrations were less than detection limits, 1/2 of the detection limit was used to compute the average concentration.
When this approach resulted in a computed average value which was less than the detection limit, the average value was reported as "<DL". 
(2)  Discharge values for Flamingo at Nellis taken from USGS streamgage records, average daily flow, for 8/27/91 - 8/28/95
* Sample was taken by SNWA



TABLE 8-1
(continued)

Oil Total Total
& Ortho Phosphate- Total Copper Lead Zinc Apparent Petroleum Total Fecal Fecal Total

Location Date Q Temp Grease TSS TDS pH * MBAS Phosphate Phosphorous NO3-N NO2-N NH3-N TKN Nitrogen Copper Chromium Lead Mercury Cadmium Zinc Silver Nickel Selenium Arsenic Boron Cyanide Dissolved Dissolved Dissolved BOD COD Color Turbidity Phenol Hydrocarbons Chlorine Conductance Coliform Streptococcus Coliform Salmonella VOC's SOC's Pesticides Herbicides
(cfs) (Deg C) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (ACU) (NTU) (mg/L) (mg/L) (mg/L) (mmhos) (MPN/100 mL (MPN/100 mL) (MPN/100 mL)(MPN/100 mL(# detects) (# detects) (# detects) (# detects)

Las Vegas Wash 09/24/97 42.5 25.2 < 3 16 2,395 8.4 0.07 < 0.01 0.01 4.00 < 0.05 1.1 5.1 < 0.01 < 0.1 0.023 0.96 < 0.005 < 6 < 10 10 2.5 < 0.01 < 1.0 0.25 0.067 500 850 < 2.2 0 0
09/23/98 54.1 < 3 55 2,280 0.02 5.70 < 0.10 < 0.05 1.7 7.3 < 0.01 < 0.1 0.026 1.00 < 0.01 < 0.1 < 0.02 900 1,050 < 2.2 0 0 0 0
11/04/99 10.0 < 3 26 1,880 0.04 4.47 < 0.20 < 0.05 < 0.2 4.5 < 0.01 < 0.1 0.030 0.91 < 0.01 < 0.1 < 0.02 1,300 1,300 3 0 0 0
11/05/99 10.0 < 3 39 1,340 < 0.02 4.65 < 0.20 < 0.05 0.6 5.3 < 0.01 < 0.1 0.025 0.94 < 0.01 < 0.1 < 0.02 700 240 3 0 0 0
10/03/00 18.4 < 3 < 10 3,700 < 0.02 5.45 < 2.00 < 0.05 0.3 5.7 < 0.01 < 0.1 < 0.020 1.30 < 0.01 < 0.1 < 0.02 900 3,000 0 0 0 0
10/04/00 18.4 < 3 < 10 3,600 < 0.02 4.42 < 2.00 < 0.05 0.4 4.9 < 0.01 < 0.1 < 0.020 1.30 < 0.01 < 0.1 < 0.02 900 2,400 0 0 0 0
12/18/00 31.6 < 3 < 10 3,570 < 0.02 5.31 < 0.50 < 0.05 0.4 5.7 < 0.01 < 0.1 < 0.020 1.20 < 0.01 < 0.1 < 0.02 700 2,400 0 1 0 0

Median 18.4 25.2 < 3 16 2,395 8.4 0.07 < 0.01 0.02 4.65 < 0.35 < 0.05 0.4 5.3 < 0.01 < 0.10 0.023 1.00 < 0.005 < 0.01 < 0.10 < 0.02 < 6 < 10 10 2.5 < 0.01 < 1.0 0.25 0.067 900 1,300 < 2.2 0 0 0 0
Average 26.4 25.2 < DL 22 2,681 8.4 0.07 < DL < DL 4.86 < DL < DL 0.67 5.5 < DL < DL < DL 1.09 < DL < DL < DL < DL < DL < DL 10 2.5 < DL < DL 0.25 0.067 843 1,606 < DL 1.00 0.17 0 0

Sloan Channel 09/23/98 1.0 < 3 23 1,220 0.04 1.10 < 0.10 < 0.05 2.2 3.3 0.01 < 0.1 0.020 0.60 0.01 < 0.1 < 0.02 162 225 < 2.2 0 0 0 0
No Sample Taken for 1999 Dry Weather Monitoring Program No Sample Taken for 1999 Dry Weather Monitoring Program No Sample Taken for 1999 Dry Weather Monitoring Program No Sample Taken for 1999 Dry Weather Monitoring Program

10/03/00 0.01 < 3 13 760 0.15 < 1.00 < 1 < 0.05 1.2 1.2 < 0.01 < 0.1 < 0.020 0.30 < 0.01 < 0.1 < 0.02 1,600 9,000 1 0 1 0
10/04/00 0.01 < 3 12 750 0.12 < 0.50 < 10 < 0.05 1.3 1.3 < 0.01 < 0.1 0.028 0.24 < 0.01 < 0.1 < 0.02 1,700 9,000 1 0 0 0

10/17/00* 0.01 300 2,200
1/18/01* 7.0 1,880 8.1 0.09 0.08 2.97 < 0.08 0.96 1.6 3.9 0.004 0.0035 0.006 0.009 0.032 1.4 2.530 257
4/25/01* 18.2 1,970 8.1 0.01 2.45 < 0.08 0.16 0.9 2.6 0.008 0.0034 0.012 0.006 0.034 3.3 2.550 680
7/30/01* 0.15 22.9 2,150 8.0 0.03 1.33 0.21 0.11 1.5 0.007 0.0028 0.008 0.006 0.033 3.2 2.710 260

10/24/01* 0.20 15.0 1,770 8.5 2.96 < 0.08 < 0.08 3.0 0.007 0.0054 0.0006 0.012 0.018 2.6 3.950 1,103
1/23/02* 0.25
4/24/02* 0.25
7/24/02* 0.25 29.3 1,660 9.0 0.10 0.009 0.03 1.12 < 0.08 < 0.08 20.4 1.1 0.006 0.0049 0.0006 0.011 0.001 0.00638 0.014 3.1 2.150 5,800 0 0

10/23/02* 0.20 17.5 1,750 8.9 0.05 0.01 0.03 2.85 < 0.08 0.17 0.8 3.0 0.003 0.0063 0.003 0.00747 0.014 1.3 2.290 5,000 0 0
1/22/03* 7.5 1,810 8.4 0.028 0.05 3.72 < 0.08 < 0.08 3.7 0.0049 0.004 0.00776 0.019 0.1 2.300 1,390 0 0
4/23/03* 11.9 1,710 8.0 0.041 0.02 2.35 0.09 0.19 2.5 0.004 0.0024 0.005 0.003 0.00595 0.024 2.3 2.320 300 0 1
7/23/03* 31.0 1,750 9.3 0.007 0.01 1.40 < 0.05 1.0 2.4 0.007 0.0034 < 0.001 0.007 < 0.01 < 0.005 0.011 1.3 2.510 36,000 0 1

10/22/03* 21.7 1,900 8.9 0.018 0.02 3.90 < 0.08 < 0.05 0.7 4.6 < 0.010 0.0058 < 0.001 < 0.020 < 0.01 < 0.005 0.019 1.8 2.440 2,400 0 0
1/21/04* 8.6 1,990 9.3 0.024 < 0.02 4.40 < 0.08 < 0.05 0.8 5.2 < 0.010 0.0042 < 0.001 < 0.020 < 0.01 < 0.005 0.02 2.2 2.560 < 200 0 0
4/21/04* 15.9 2,000 8.7 0.018 < 0.02 4.50 < 0.08 0.055 0.4 4.9 < 0.010 < 0.002 < 0.001 < 0.020 < 0.01 < 0.005 0.016 0.5 2.550 633 0 0

Median 0.20 16.70 < 3 13 1770 8.6 0.08 0.018 0.03 2.45 0.08 < 0.08 1.00 2.96 < 0.01 0.0039 < 0.001 0.012 0.006 0.005 0.019 0.300 < 0.01 < 0.10 < 0.02 1.98 2.52 892 5,600 1 0 0 0
Average 0.2 18.3 < 1.5 16 1671 8.6 0.08 0.027 0.04 2.39 0.44 0.13 2.84 2.96 0.01 0.0040 < 0.02 0.012 0.005 0.005 0.021 0.380 0.007 0.05 0.01 1.91 2.57 3,826 6,075 1 0 0 0

Meadows 10/25/00* 14.2 1380 8.2 0.100 0.13 1.28 < 0.08 0.16 0.60 1.88 0.005 < 0.0020 0.001 0.021 0.007 0.005 < 0.005 1.52 1.93
Detention Basin 1/18/01* 1.0 1870 8.4 0.030 0.03 4.38 < 0.08 < 0.08 0.50 4.88 0.005 0.0029 < 0.001 0.011 0.008 < 0.005 0.002 0.50 2.49 95

4/25/01* 15.0 1280 8.3 0.05 1.37 0.18 0.30 1.30 2.67 0.007 0.0024 0.001 0.029 0.006 < 0.005 0.004 3.45 1.85 1,490
7/30/01* 24.0 1220 9.0 0.23 0.70 < 0.08 < 0.08 0.70 0.008 0.0018 0.002 0.024 0.007 < 0.005 0.004 8.02 1.53 1,300

10/24/01* 20.1 1640 8.3 0.020 0.02 4.40 < 0.08 < 0.08 4.40 0.010 < 0.0020 0.002 0.029 0.006 < 0.005 0.005 8.35 2.20 665
1/23/02* 5.5 1730 9.0 0.010 0.01 4.30 < 0.08 < 0.08 4.30 0.006 0.0029 0.001 0.021 0.009 0.007 < 0.005 3.53 2.33 50
4/24/02* 17.5 650 8.3 0.280 0.55 < 0.08 < 0.08 1.24 4.40 4.40 0.008 0.0021 0.001 0.019 0.005 0.002 0.006 7.30 1.04 190
7/24/02* 29.6 930 9.3 0.090 0.22 < 0.08 < 0.08 < 0.08 2.90 2.90 0.007 0.0023 0.001 0.023 0.006 0.003 0.003 4.05 1.37 16,500 0 0

10/23/02* 22.8 1450 9.3 0.050 0.08 2.38 < 0.08 0.18 1.20 3.58 0.004 0.0025 < 0.001 0.012 0.007 0.005 0.004 2.08 1.63 5,300 0 0
1/22/03* 8.8 1770 8.4 0.030 0.06 3.94 < 0.08 < 0.08 3.94 0.006 0.0013 < 0.001 0.015 0.006 0.006 0.003 0.75 2.37 10 0 0
4/23/03* 15.5 1620 8.3 0.040 2.90 < 0.08 < 0.08 2.90 0.010 < 0.0020 0.001 0.013 < 0.001 0.055 0.003 0.83 2.18 <400 0 0
7/23/03* 28.0 1280 7.9 0.008 0.08 1.70 0.03 1.50 3.20 0.024 0.0034 0.0015 0.023 0.006 0.003 2.62 1.85 64,000 0 1

10/22/03* 17.3 1290 8.1 0.115 0.31 3.40 < 0.08 < 0.08 0.82 4.22 0.089 0.0011 0.001 0.041 0.007 0.003 1.69 1.83 2,200 0 0
1/21/04* 7.5 1920 8.3 0.007 0.05 5.00 < 0.08 < 0.08 1.20 6.20 0.004 < 0.0020 0.001 0.330 0.007 0.005 1.13 2.51 387 0 0
4/21/04* 14.2 1960 7.5 0.007 0.03 5.10 < 0.08 < 0.08 1.20 6.30 < 0.002 < 0.0020 < 0.001 < 0.020 < 0.01 < 0.005 0.77 2.58 600 0 0

Median 15.5 1,450 8.3 0.03 0.07 2.90 < 0.08 < 0.08 1.20 3.94 0.007 < 0.002 0.001 0.021 0.007 0.005 0.004 2.08 1.93 665 0 0
Average 16.1 1,466 8.4 0.06 0.13 2.73 0.05 0.15 1.56 3.76 0.013 0.002 0.001 0.041 0.006 0.009 0.003 3.11 1.98 7137 0 0

Monson Channel 10/25/00* 21.3 3920 8.5 0.040 0.04 1.11 < 0.08 < 0.08 0.80 1.91 0.009 < 0.0020 0.001 0.022 0.016 0.023 0.009 0.13 4.42
1/18/01* 12.1 4660 8.6 0.010 0.01 5.05 < 0.08 < 0.08 0.60 5.65 0.010 0.0026 < 0.001 0.011 0.018 < 0.005 0.012 0.37 5.18 20
4/25/01* 21.0 4590 8.4 0.01 3.77 0.14 < 0.08 1.20 4.05 0.017 < 0.0020 < 0.001 0.017 0.018 < 0.005 0.016 1.20 5.03 545
7/30/01* 27.8 4580 8.1 0.02 3.57 0.11 < 0.08 3.68 0.015 0.0022 0.001 0.016 0.017 < 0.005 0.015 2.26 5.01 20

10/24/01* 23.3 4540 8.6 0.010 0.01 4.16 < 0.08 < 0.08 4.16 0.013 0.0019 0.002 0.019 0.012 < 0.005 0.012 2.27 5.01 230
1/23/02* 6.3 5250 8.3 0.010 0.01 8.12 0.09 < 0.08 8.21 < 0.002 < 0.0020 < 0.001 < 0.01 0.023 0.026 2.95 5.80 20
4/24/02* 21.3 4300 8.1 0.020 0.01 5.46 0.14 0.13 1.00 6.46 < 0.002 < 0.0020 < 0.001 < 0.01 0.020 0.030 0.96 5.65 660
7/24/02* 27.6 4230 8.3 0.010 0.03 2.81 < 0.08 < 0.08 1.20 3.01 0.003 0.0027 0.001 0.008 0.019 0.022 0.013 3.10 4.74 15 0 0

10/23/02* 23.5 4360 8.5 < 0.010 0.03 4.20 < 0.08 0.17 0.20 4.40 0.004 0.0027 < 0.001 0.006 0.018 0.023 0.020 1.20 3.96 2,220 0 0
1/22/03* 10.8 4570 8.2 0.030 0.05 4.80 < 0.08 < 0.08 4.80 0.005 0.0017 0.001 0.009 0.014 0.023 0.018 4.56 4.97 185 0 0
4/23/03* 20.2 4560 8.5 0.020 4.53 < 0.08 < 0.08 4.53 0.004 < 0.0020 < 0.001 0.008 0.024 0.014 0.72 1.27 260 0 0
7/23/03* 26.8 4550 7.8 0.007 3.10 0.08 0.58 3.68 0.005 < 0.0020 < 0.001 0.008 0.011 < 0.005 0.019 0.42 4.92 8,600 0 0

10/22/03* 19.7 4630 8.2 0.015 < 0.08 5.20 < 0.08 < 0.08 0.54 5.74 < 0.002 < 0.0020 < 0.001 < 0.020 0.025 < 0.005 0.017 1.15 5.00 2,300 0 0
1/21/04* 10.0 4610 8.1 0.017 < 0.08 5.40 < 0.08 < 0.08 0.42 5.82 < 0.002 < 0.0020 < 0.001 < 0.020 < 0.01 < 0.005 0.020 0.29 4.97 <200 0 0
4/21/04* 15.0 4710 8.1 0.013 0.03 4.80 < 0.08 < 0.08 0.32 5.12 < 0.002 < 0.0020 < 0.001 < 0.020 < 0.01 < 0.005 0.021 0.40 5.14 740 0 0

Median 21.0 4,570 8.3 0.01 0.03 4.53 < 0.08 < 0.08 0.59 4.53 0.004 < 0.002 0.001 0.017 0.014 0.005 0.017 1.15 5.00 260
Average 19.1 4,537 8.3 0.02 0.03 4.41 0.06 0.06 0.69 4.75 0.006 0.002 0.001 0.012 0.013 0.012 0.017 1.47 4.74 1217

1991-2004 Median (All Sites) 3.3 23.1 < 3.0 13.0 3,115 8.3 0.1 < 0.031 0.050 3.98 < 0.080 < 0.05 1.00 4.39 < 0.010 < 0.003 < 0.002 < 0.0002 < 0.005 < 0.020 < 0.01 0.010 0.006 < 0.008 0.96 < 0.005 < 0.01 < 0.10 < 0.02 < 6 16 15 2.08 < 0.01 < 1.00 < 0.10 3.58 609 1,025 4,650 < 2.2 0 0 0 0
2003-2004 Median (All Sites) 16.4 3,050 8.1 0.008 0.030 4.20 < 0.080 0.05 0.67 4.79 < 0.007 0.002 0.001 < 0.020 0.010 0.005 0.007 1.25 3.59 1,470

Notes:
(1)  In cases where measured constituant concentrations were less than detection limits, 1/2 of the detection limit was used to compute the average concentration.
When this approach resulted in a computed average value which was less than the detection limit, the average value was reported as "<DL". 
* Sample was taken by SNWA
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Table 8-2

Comparison of Point-of-Record For All NPDES Sites 
to SNWA Medians For SNWA Sites 2003-2004

Constituent
NPDES Median

(1991-2004)
SNWA Median

(2003-2004)
TDS 3,115 mg/L 3,050 mg/L
Zinc <20 ug/L <20 ug/L
Lead <2 ug/L <1 ug/L
Copper <10 ug/L <10 ug/L
Nitrite <0.08 mg/L <0.08 mg/L
Nitrate 3.98 mg/L 4.1 mg/L
Orthophosphate 0.05 mg/L 0.008 mg/L
Total Phosphate 0.05 mg/L 0.025 mg/L

Table 8-3

Quarterly Major Ion Chemistry of Water Samples From Tributary/Seep Locations

Location Date
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LVC_2 7/23/2003 110 69 120 13 292 2.4 470 190 0.18 0.51 23 1,280 12.9
10/22/2003 120 81 150 15 275 2.8 590 160 0.2 0.69 23 1,290 9.6
1/21/2004 200 150 210 24 352 2.29 860 240 0.41 0.33 27 1,920 4.6
4/21/2004 160 140 220 24 339 2.8 890 250 0.39 0.39 29 1,960 7.4

2003-2004 Median 140 110.5 180 19.5 315.5 2.58 725 215 0.305 0.45 25 1,605 8.5
LW12.1 7/23/2003 180 220 250 43 266 5.5 1,600 270 0.65 0.52 22 2,940 7.0

10/22/2003 220 260 270 50 266 2.2 1,600 280 0.55 0.54 32 2,930 5.7
1/21/2004 240 250 280 51 278 2.86 1,600 260 0.7 0.46 39 3,050 2.8
4/21/2004 220 280 320 57 240 2.0 1,900 320 0.73 0.49 44 3,490 3.4

2003-2004 Median 220 255 275 50.5 266 2.52 1,600 275 0.675 0.505 35.5 2,995 4.55
FW_0 7/23/2003 270 160 250 22 256 3.3 1,600 350 0.77 0.58 26 3,140 4.9

10/22/2003 330 190 270 26 256 2.6 1,800 350 0.95 0.63 33 3,210 2.9
1/21/2004 360 210 300 26 248 2.55 1,700 340 0.89 0.59 31 3,240 2.0
4/21/2004 320 190 280 24 231 2.4 1,700 320 0.74 0.59 35 3,100 2.4

2003-2004 Median 325 190 275 25 252 2.595 1,700 345 0.83 0.59 32 3,175 2.65
SC_1 7/23/2003 100 110 170 13 171 17.6 700 230 0.82 1.2 52 1,750 9.9

10/22/2003 136 170 180 13 187 6.1 960 290 1.1 1.2 85 1,900 2.5
1/21/2004 130 180 200 15 171 11.1 880 280 1.2 1.2 77 1,990 3.0
4/21/2004 120 180 190 14 206 4.2 920 290 1.1 1.1 92 2,000 1.5

2003-2004 Median 125 175 185 13.5 179 8.595 900 285 1.1 1.2 81 1,945 2.75
MC_2 7/23/2003 370 280 340 28 268 2.2 2,600 400 1.1 0.67 37 4,550 4.6

10/22/2003 480 340 430 34 242 3.1 2,600 450 1.1 0.69 58 4,630 2.5
1/21/2004 450 320 450 35 254 2.1 2,300 390 1.2 0.68 52 4,610 2.0
4/21/2004 440 300 410 32 259 2.1 2,640 440 1.1 0.65 57 4,710 2.3

2003-2004 Median 445 310 420 33 256.5 2.155 2,600 420 1.1 0.675 54.5 4,620 2.4
DC_1 7/23/2003 420 240 470 59 236 1.5 2,600 860 1.15 1.4 47 5,220 3.3

10/22/2003 NA NA NA NA NA NA NA NA NA NA NA NA NA
1/21/2004 NA NA NA NA NA NA NA NA NA NA NA NA NA
4/21/2004 NA NA NA NA NA NA NA NA NA NA NA NA NA

2003-2004 Median 420 240 470 59 236 1.53 2,600 860 1.15 1.4 47 5,220 3.3
LWC6.3 7/23/2003 410 150 1,300 29 266 1.1 1,700 1900 0.99 1.3 64 6,060 1.4

10/22/2003 425 160 1,300 30 266 0.5 1,800 1900 0.9 1.4 88 5,840 2.7
1/21/2004 210 95 960 32 330 0.9 1,000 1000 0.59 1.6 84 3,580 3.2
4/21/2004 240 100 900 30 341 1.1 1,100 1200 0.57 1.6 88 3,960 3.8

2003-2004 Median 325 125 1,130 30 298 0.972 1,400 1550 0.745 1.5 86 4,900 2.95
LWC3.7 7/23/2003 220 94 280 44 198 1.02 870 390 0.46 1 39 2,230 5

10/22/2003 190 87 280 42 191 0.393 820 380 0.33 1.1 45 1,930 4.1
1/21/2004 300 120 370 58 184 0.378 1,200 420 0.52 0.95 45 2,660 2.5
4/21/2004 220 97 290 38 178 0.291 810 370 0.31 0.95 40 1,900 7.5

2003-2004 Median 220 95.5 285 43 187.5 0.3855 845 385 0.395 0.975 42.5 2,080 4.55
Overall 2003-2004 Median 220 170 280 30 256 2.29 1,600 350 0.74 0.69 44 3,050 3.3

NA = Not Analyzed
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Table 8-4

Nutrient Concentrations of Water Samples From Tributary/Seep Locations

Location Site
Name
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Date
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Meadows 
Detention LVC_2 7/23/2003 0.032 NA 1.70 1.40 1.50 0.008 0.08

Basin 10/22/2003 < 0.08 < 0.08 3.40 2.90 0.82 0.115 0.31

1/21/2004 < 0.08 < 0.08 5.0 5.2 1.20 0.007 0.05

4/21/2004 < 0.08 < 0.08 5.10 5.60 1.20 0.007 0.03

2003-2004 Median 0.08 0.08 4.20 4.05 1.20 0.01 0.07

Las Vegas 
Creek LW12.1 7/23/2003 0.038 NA 1.90 2.00 0.92 0.007 0.09

10/22/2003 < 0.08 < 0.08 3.30 3.10 0.74 0.008 0.03

1/21/2004 < 0.08 < 0.08 4.20 4.00 0.59 0.015 ND

4/21/2004 < 0.08 < 0.08 3.30 3.30 0.48 0.01 0.01

2003-2004 Median 0.08 0.08 3.30 3.20 0.67 0.01 0.03

Flamingo Wash FW_0 7/23/2003 < 0.08 NA 3.50 3.60 0.70 0.006 0.03

10/22/2003 < 0.08 < 0.08 4.90 4.90 0.47 0.008 < 0.08

1/21/2004 < 0.08 < 0.08 5.10 5.30 0.38 0.011 < 0.08

4/21/2004 < 0.08 < 0.08 4.10 4.00 0.40 0.008 < 0.08

2003-2004 Median 0.08 0.08 4.50 4.45 0.44 0.01 0.08

Sloan Channel SC_1 7/23/2003 < 0.08 NA 1.40 1.30 1.00 0.007 0.01

10/22/2003 < 0.08 < 0.08 3.90 3.30 0.67 0.018 0.02

1/21/2004 < 0.08 < 0.08 4.40 4.30 0.75 0.024 < 0.08

4/21/2004 0.055 < 0.08 4.50 5.00 0.40 0.018 < 0.08

2003-2004 Median 0.08 0.08 4.15 3.80 0.71 0.02 0.05

Monson 
Channel MC_2 7/23/2003 0.078 NA 3.10 3.40 0.58 0.007 NA

10/22/2003 < 0.08 < 0.08 5.20 4.90 0.54 0.015 < 0.08

1/21/2004 < 0.08 < 0.08 5.40 4.90 0.42 0.017 < 0.08

4/21/2004 < 0.08 < 0.08 4.80 5.10 0.32 0.013 0.03

2003-2004 Median 0.08 0.08 5.00 4.90 0.48 0.01 0.08

Duck Creek DC_1 7/23/2003 < 0.08 NA 4.90 5.50 0.81 0.008 NA

10/22/2003 NA NA NA NA NA NA NA

1/21/2004 NA NA NA NA NA NA NA

4/21/2004 NA NA NA NA NA NA NA

2003-2004 Median 0.08 NA 4.90 5.50 0.81 0.01 NA

Kerr-McGee 
Seeps LWC6.3 7/23/2003 < 0.08 NA 9.20 7.20 0.33 0.044 0.04

10/22/2003 < 0.08 < 0.08 9.50 11.00 0.37 0.055 0.03

1/21/2004 < 0.08 < 0.08 0.57 0.57 0.66 0.05 0.02

4/21/2004 < 0.08 < 0.08 1.10 1.10 0.67 0.036 0.04

2003-2004 Median 0.08 0.08 5.15 4.15 0.52 0.05 0.04

GCS-5 Seeps LWC3.7 7/23/2003 0.06 NA 10.00 11.00 2.20 0.029 0.60

10/22/2003 < 0.08 < 0.08 11.00 12.00 0.95 0.016 0.10

1/21/2004 < 0.08 < 0.08 13.00 13.00 0.74 0.023 ND

4/21/2004 < 0.08 < 0.08 10.00 13.00 1.30 0.027 0.35

2003-2004 Median 0.08 0.08 10.50 12.50 1.13 0.03 0.35
Overall 2003-2004 Median 0.08 0.08 4.50 4.90 0.67 0.02 0.08

NA = Not Analyzed
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Table 8-5

Quarterly Heavy Metal Concentrations (ug/L) 
From Tributary/Seep Locations

Sampling 
Location Date
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LVC_2 7/23/2003 49.0 3.3 78.0 3.4 24.0 0.17 1.5 7.4 5.9 NA 23.0

10/22/2003 50.0 3.4 65.0 1.1 8.9 0.074 0.83 2.4 7.4 NA 41.0

1/21/2004 460.0 4.7 54 ND 4.2 0.29 1.3 12 6.7 NA 33.0

4/21/2004 ND ND 35.0 ND ND 0.017 ND ND ND NA ND

2003-2004 Median 50.0 3.4 59.5 2.3 8.9 0.1 1.3 7.4 6.7 NA 33.0

LW12.1 7/23/2003 54.0 6.2 69.0 ND 13.0 ND 0.96 31.0 7.3 ND 23.0

10/22/2003 290.0 6.5 56.0 1.2 4.8 0.28 1.1 36.0 14.0 ND 15.0

1/21/2004 ND 6.9 32.0 ND ND 0.05 ND 32.0 ND ND ND

4/21/2004 ND 7.5 31.0 ND ND 0.043 ND ND ND ND ND

2003-2004 Median 172.0 6.7 44.0 1.2 8.9 0.1 1.0 32.0 10.7 ND 19.0

FW_0 7/23/2003 ND 5.8 48.0 1.2 9.5 ND ND 14.0 8.8 ND 9.8

10/22/2003 ND 4.9 49.0 1.2 3.9 ND ND ND 19.0 ND ND

1/21/2004 ND 7.4 41.0 ND ND ND ND ND ND ND ND

4/21/2004 ND 5.4 40.0 ND ND 0.052 ND ND ND ND ND

2003-2004 Median ND 5.6 44.5 1.2 6.7 0.1 ND 14.0 13.9 ND ND

SC_1 7/23/2003 29.0 11.0 72.0 3.4 6.9 ND ND 2.4 ND ND 7.3

10/22/2003 1,200 19.0 68.0 5.8 ND 1.0 ND 24.0 ND ND ND

1/21/2004 110.0 20.0 42.0 4.2 ND 0.065 ND 6.0 ND ND ND

4/21/2004 ND 16.0 37.0 ND ND 0.051 ND ND ND ND ND

2003-2004 Median 110.0 17.5 55.0 4.2 6.9 0.1 ND 6.0 ND ND ND

MC_2 7/23/2003 ND 19.0 29.0 ND 4.6 ND ND ND 11.0 ND 7.5

10/22/2003 ND 17.0 24.0 ND ND 0.071 ND ND 25.0 ND ND

1/21/2004 ND 20.0 20.0 ND ND ND ND ND ND ND ND

4/21/2004 ND 21.0 20.0 ND ND 0.013 ND ND ND ND ND

2003-2004 Median ND 19.5 22.0 ND ND 0.04 ND ND 18.0 ND ND

DC_1 7/23/2003 160.0 51.0 30.0 1.1 2.8 0.18 ND 55.0 13.0 ND ND

10/22/2003 NA NA NA NA NA NA NA NA NA NA NA

1/21/2004 NA NA NA NA NA NA NA NA NA NA NA

4/21/2004 NA NA NA NA NA NA NA NA NA NA NA

2003-2004 Median 160.0 51.0 30.0 1.1 2.8 0.2 ND 55.0 13.0 NA ND

LWC6.3 7/23/2003 ND 110.0 24.0 33.0 ND ND ND 340.0 28.0 ND ND

10/22/2003 ND 104.0 25.0 35.0 ND 0.045 ND 540.0 31.0 ND ND

1/21/2004 ND 110.0 14.0 ND ND ND ND 180.0 28.0 ND ND

4/21/2004 ND 120.0 15.0 ND ND 0.015 ND 63.0 34.0 ND ND

2003-2004 Median ND 110.0 19.5 34.0 ND 0.03 ND 260.0 29.5 ND ND

LWC3.7 7/23/2003 7,000 46.0 150 13 16 7 23 1,600 26 ND 54.0

10/22/2003 1,200 38.0 57.0 8.4 11.0 1.7 4.2 730 18.0 ND 16.0

1/21/2004 ND 52.0 25.0 ND ND 0.012 ND 11 ND ND ND

4/21/2004 2,700 36.0 75.0 6.7 12.0 3.6 16.0 420 16.0 ND 26.0

2003-2004 Median 2,700 42.0 66.0 8.4 12.0 2.7 16.0 575.0 18.0 ND 26.0

Overall 2003-2004 Median ND 18.00 40.00 3.80 8.90 0.07 ND 32.00 16.00 ND 23.00

NA = Not Analyzed
ND = Not Detected
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Table 8-6

Field Measurements, Bacteriological Compositions, and 
Perchlorate Concentrations of Tributary/Seep Locations

Location ID Date
Conductivity

uS/cm
DO

mg/L
pH

Units
Temperature

0C
Turbidity

NTU
Perchlorate

ug/L

Fecal 
Coliform

MPN/100 mL
E. coli

MPN/100 mL
Meadows LVC _2 7/23/2003 1,853 3.71 7.90 28.0 2.62 50 64,000 28,000
Detention 10/22/2003 1,832 8.38 8.09 17.3 1.69 6.7 2,200 530

Basin 1/21/2004 2,510 10.62 8.27 7.5 1.13 15 387 520

4/21/2004 2,580 8.70 7.46 14.2 0.77 15 600 <200

2003-2004 Median 2,182 8.54 8.00 15.75 1.41 15 1,400 530

Las Vegas Creek LW12.1 7/23/2003 3,590 7.64 8.07 26.7 2.70 16 83,000 3,300
10/22/2003 3,500 8.14 8.04 16.4 12.00 9.3 94,000 10,700

1/21/2004 3,580 9.72 8.29 7.2 2.21 11 <200 <200

4/21/2004 3,980 8.65 8.11 15.5 1.13 11 547 380

2003-2004 Median 3,585 8.395 8.09 15.95 2.455 11 83,000 3,300

Flamingo Wash FW_0 7/23/2003 3,730 6.52 7.89 26.1 1.37 14 4,800 710
10/22/2003 3,780 7.30 8.06 17.3 0.66 8.5 430 <200

1/21/2004 3,770 9.19 8.24 8.9 1.25 15 <200 <200

4/21/2004 3,610 8.86 8.12 14.9 1.20 9.7 450 <200

2003-2004 Median 3,750 8.08 8.09 16.1 1.225 11.85 450 710

Sloan Channel SC_1 7/23/2003 2,510 8.31 9.27 31.0 1.32 12 36,000 3,700
10/22/2003 2,440 9.88 8.90 21.7 1.80 4.4 2,400 940

1/21/2004 2,560 12.88 9.32 8.6 2.16 5.7 <200 <200

4/21/2004 2,550 8.90 8.67 15.9 0.52 5 633 240

2003-2004 Median 2,530 9.39 9.09 18.8 1.56 5.35 2,400 940

Monson Channel MC_2 7/23/2003 4,920 6.17 7.91 26.8 0.42 17 8,600 470
10/22/2003 5,000 9.60 8.18 19.7 1.15 20 2,300 320

1/21/2004 4,970 7.62 8.10 10.0 0.29 14 <200 <200

4/21/2004 5,140 9.73 8.13 15.0 0.40 <4 740 807

2003-2004 Median 4,985 8.61 8.12 17.35 0.41 17 2,300 470

Duck Creek DC_1 7/23/2003 6,000 8.92 7.90 25.7 1.84 26 5,100 230
10/22/2003 NA NA NA NA NA NA NA NA

1/21/2004 NA NA NA NA NA NA NA NA

4/21/2004 NA NA NA NA NA NA NA NA

2003-2004 Median 6,000 8.92 7.90 25.7 1.84 26 5,100 230

Kerr-McGee LWC6.3 7/23/2003 8,420 7.34 7.15 24.4 0.05 13 <100 <100
Seeps 10/22/2003 8,300 6.57 7.30 22.6 0.09 40 <200 <10

1/21/2004 8,000 6.72 7.25 19.5 0.19 13000 <5 <5

4/21/2004 5,920 6.03 7.63 17.5 0.33 20000 <10 <200

2003-2004 Median 8,150 6.645 7.28 21.05 0.14 6520 ND ND

GCS-5 LWC3.7 7/23/2003 2,990 2.69 7.35 24.9 2.58 630 6,800 <200
Seeps 10/22/2003 2,780 1.6 7.31 23.2 17.7 490 <200 <400

1/21/2004 3,600 4.33 7.37 20.5 2.55 810 175 135

4/21/2004 2,750 0.85 7.28 20.8 287 350 220 <200

2003-2004 Median 2,885 2.145 7.33 22 10.14 560 220 135

Overall 2003-2004 Median 3,600 8.14 8.06 19.5 1.25 15 2,250 530

NA = Not Analyzed
ND = Not Detected
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Semi-Volatile Organic Compounds (SOCs) 
and Volatile Organic Compounds (VOCs)
For SOC and VOC pollutant concentrations for 
2003-2004, see Table 8-7.  During the 2003-2004 
Dry Weather Monitoring period, six SOCs and 
VOCs were detected in the grab samples.  Since 
2001, the detection limit for many of the SOCs 
and VOCs have dropped significantly, sometimes 
by a factor of one hundred.  This accounts for the 
increase in the number of detects of SOCs and VOCs 
in the grab samples during the past two years.  The 
SOCs detected were butylbenzylphthalate, caffeine, 
di(2-ethylhexyl)phthalate, and di-n-butylphthalate.  
Every site, except for the Kerr-McGee Seeps, had 
at least one detection of one of the aforementioned 
SOCs.  The VOCs detected were 1,1-dichoroethane, 
1,2,4-trichlorobenzene, chloroform, total THM, 
tetrachloroethylene (PCE), and trichloroethylene 
(TCE).  At least one VOC was detected at each of 
the sites, except Monson Channel and Duck Creek, 
during the 2003-2004 monitoring period.  

Pesticides and Herbicides
For pesticide and herbicide concentrations for 2003-
2004, see Table 8-7.  In the 2003-2004 Dry Weather 
Monitoring period, three pesticides were detected in 
the grab samples, alpha-BHC, beta-BHC, and delta-
BHC.  These pesticides were detected in grab samples 
at the GCS-5 Seeps and the Kerr-McGee Seeps.  The 
only herbicide that was detected was 2,4-D which 
was detected in both the Meadows Detention Basin 
and Sloan Channel.  The frequency of detection is 
similar to previous years.

8.2.3 Conclusion
This report satisfies the requirements for dry weather 
flow water quality characterization in the NPDES 
stormwater discharge permit. Given the inherent 
variability expected in sampling results derived from 
isolated grab samples, the constituent concentrations 
in Las Vegas Valley dry weather flows have shown 
strong consistency over time to date.  Although certain 
constituents have shown considerable variability in 
individual samples (e.g., fecal coliform), the overall 
results are very consistent.

8.3 2003-2004 WET WEATHER 
MONITORING PROGRAM

8.3.1 Preface  
One of the requirements for compliance with the 
MS4 permit is the performance of a wet weather 
monitoring program.

This subsection discusses the work performed 
and the results acquired during the wet weather 
monitoring program in the July 2003 to June 2004 
period of the MS4 permit.  The monitoring program 
as implemented in 2003-2004 has the key elements 
described in the following subsections.

8.3.2 Wet Weather Characterization 
Monitoring Program

8.3.2.1 Monitoring Locations
The nine locations that were monitored for the 
2003-2004 permit year include seven sites on the 
major tributaries to Las Vegas Wash and two sites 
on Las Vegas Wash.   These nine locations, shown in 
Figure 8-2, are listed below:

•   Las Vegas Creek (Washington Avenue Channel) 
at Lena Street

•   Duck Creek at Boulder Highway

•   C-1 Channel at Warm Springs Road

•  Meadows Detention Basin (at the Alta Channel)

•   Flamingo Wash at Nellis Boulevard (upstream of 
Las Vegas Wash confluence)

•   Monson Channel at Stephanie Street

•   Sloan Channel at Charleston Boulevard

•   Las Vegas Wash at downstream end of Desert 
Rose Golf Course (downstream of Flamingo Wash 
confluence)  

•  Las Vegas Wash at Lake Las Vegas
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Table 8-7 

11 by 17 Pullout



Table 8-7

Organic Compound Concentrations (ug/L)
of Water Samples From Tributary/Seep Locations
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LWC6.3 7/23/2003 ND ND 4.9 6 ND ND ND ND ND ND ND 94 ND ND 0.11 ND ND ND ND ND
10/22/2003 ND ND 4 ND ND ND ND ND ND ND ND 101 ND ND 0.11 ND ND ND ND ND
1/21/2004 ND ND 1.4 ND ND 1.2 ND ND ND ND ND ND ND ND 0.43 ND 0.21 ND ND ND
4/21/2004 ND ND 1.2 ND ND 1.2 ND ND ND ND ND ND ND ND 0.4 ND 0.32 ND ND ND

LVC_2 7/23/2003 ND ND ND ND ND ND ND ND 0.78 ND ND 98 4 ND ND ND ND ND ND 31
10/22/2003 ND ND ND ND ND ND ND ND ND ND ND 96 2 ND ND ND ND ND ND ND
1/21/2004 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
4/21/2004 ND ND ND ND ND ND ND ND ND ND ND ND 1 ND ND ND ND ND ND ND

DC_1 7/23/2003 ND ND ND ND ND ND ND ND ND ND ND 100 ND ND ND ND ND ND ND 0.8
10/22/2003 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1/21/2004 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4/21/2004 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

FW_0 7/23/2003 ND ND ND ND ND ND ND ND ND ND ND 98 2 ND ND ND ND 0.6 ND ND
10/22/2003 ND ND ND ND ND ND ND ND ND ND ND 99 ND ND ND ND ND ND ND ND
1/21/2004 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
4/21/2004 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

LW12.1 7/23/2003 ND ND ND ND ND ND ND ND ND ND ND 95 2 ND ND ND ND ND ND ND
10/22/2003 ND ND ND ND ND ND ND ND ND ND ND 100 2 ND ND ND ND ND ND ND
1/21/2004 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
4/21/2004 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

LWC3.7 7/23/2003 ND ND ND ND ND ND ND ND ND ND ND 100 1 ND ND ND ND ND ND ND
10/22/2003 ND ND ND ND ND ND ND ND ND ND ND 97 ND ND ND ND 0.01 ND ND ND
1/21/2004 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.02 ND ND ND
4/21/2004 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.02 ND ND ND

MC_2 7/23/2003 ND ND ND ND ND ND ND ND ND ND ND 99 3 ND ND ND ND ND ND ND
10/22/2003 ND ND ND ND ND ND ND ND ND ND ND 97 ND ND ND ND ND ND ND ND
1/21/2004 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
4/21/2004 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

SC_1 7/23/2003 ND ND ND ND ND ND ND ND 0.37 ND ND 95 6 ND ND ND ND ND ND ND
10/22/2003 ND ND ND ND ND ND ND ND ND ND ND 101 ND ND ND ND ND ND ND ND
1/21/2004 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
4/21/2004 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Total Number of Detects 0 0 4 1 0 2 0 0 2 0 0 15 9 0 4 0 0 1 0 2

NA = Not Analyzed
ND = Not Detected



Table 8-7 (Continued)

Organic Compound Concentrations (ug/L) 
of Water Samples From Tributary/Seep Locations
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LWC6.3 7/23/2003 ND ND 28 28 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
10/22/2003 ND ND 26 24 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1/21/2004 ND ND ND ND ND ND ND 0.68 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
4/21/2004 ND ND ND ND ND ND 0.1 0.73 ND ND ND ND ND ND ND ND 0.16 0.36 ND ND ND ND ND ND

LVC_2 7/23/2003 0.7 ND ND ND ND ND ND ND ND 4.7 ND ND ND ND 1.1 ND ND ND ND 6 ND ND ND ND
10/22/2003 ND ND ND 0.8 ND ND ND ND ND 2 ND ND ND ND ND ND ND ND ND 2 ND ND ND ND
1/21/2004 0.21 ND ND ND ND 0.15 ND ND ND 0.89 ND ND ND ND ND ND ND ND ND 2 ND ND ND ND
4/21/2004 0.17 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 5 ND ND ND ND

DC_1 7/23/2003 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
10/22/2003 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1/21/2004 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4/21/2004 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

FW_0 7/23/2003 ND 0.6 0.9 1.9 5.7 ND ND ND 0.6 0.7 ND ND ND ND ND ND ND ND ND 2 ND ND ND ND
10/22/2003 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1/21/2004 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
4/21/2004 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 13 1 ND ND ND ND

LW12.1 7/23/2003 0.3 ND ND ND ND ND ND ND ND ND ND ND 0.7 ND ND ND ND ND ND 2 15 ND ND ND
10/22/2003 ND ND ND 1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 4 ND ND ND ND
1/21/2004 0.08 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
4/21/2004 0.13 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 1 ND ND ND ND

LWC3.7 7/23/2003 ND ND ND 0.6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
10/22/2003 ND ND ND 0.6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1/21/2004 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
4/21/2004 ND ND 0.5 0.6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

MC_2 7/23/2003 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 1 ND ND ND ND
10/22/2003 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1/21/2004 0.06 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
4/21/2004 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

SC_1 7/23/2003 ND ND ND ND 1.4 ND ND ND ND ND ND ND ND ND ND ND ND ND 7 5 ND ND ND ND
10/22/2003 0.05 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 3 ND ND ND ND
1/21/2004 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 1 ND ND ND ND
4/21/2004 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 1 ND ND ND ND

Total Number of Detects 8 1 4 8 1 1 1 2 1 4 0 0 0 0 1 0 1 1 2 14 1 0 0 0

NA = Not Analyzed
ND = Not Detected



Table 8-7 (Continued)

Organic Compound Concentrations (ug/L)
of Water Samples From Tributary/Seep Locations
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LWC6.3 7/23/2003 ND ND 1 ND ND ND ND ND ND ND ND 25 ND 1 ND ND
10/22/2003 2.2 ND 2 ND ND ND ND ND ND ND 26 24 ND 1 ND ND
1/21/2004 ND 1 1 0.6 ND ND ND ND ND ND ND ND ND ND ND ND
4/21/2004 ND ND ND ND ND ND ND ND ND 0.42 ND ND ND ND ND ND

LVC_2 7/23/2003 ND ND 5 ND ND 1 0.5 ND ND 0.2 ND ND ND ND ND ND
10/22/2003 ND ND 3 ND 1 ND 1.3 ND ND ND ND ND ND ND ND ND
1/21/2004 ND ND 1 ND ND 4 1.3 ND ND ND ND ND ND ND ND ND
4/21/2004 ND ND 2 ND ND ND 0.8 ND ND ND ND ND ND ND ND ND

DC_1 7/23/2003 ND ND ND ND ND ND ND ND ND 0.39 ND ND ND ND ND ND
10/22/2003 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1/21/2004 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4/21/2004 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

FW_0 7/23/2003 ND ND 2 ND ND ND ND ND ND 1.6 ND 2.2 ND ND ND ND
10/22/2003 ND ND ND ND ND ND ND ND ND 1.4 ND ND ND ND ND ND
1/21/2004 ND ND ND ND ND ND ND ND ND 1.5 ND ND ND ND ND ND
4/21/2004 ND ND 1 ND ND ND ND ND ND 1 ND ND ND ND ND ND

LW12.1 7/23/2003 ND ND 3 ND 2 ND ND ND ND 1.6 ND ND ND ND ND ND
10/22/2003 ND ND 4 ND 2 ND ND ND ND ND ND ND ND ND ND ND
1/21/2004 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
4/21/2004 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

LWC3.7 7/23/2003 ND ND 1 ND ND ND ND ND ND ND ND ND ND ND ND ND
10/22/2003 ND ND ND ND ND ND ND ND ND ND ND 0.6 ND ND ND ND
1/21/2004 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
4/21/2004 ND ND 2 ND ND ND ND ND ND ND 0.5 0.6 ND ND ND ND

MC_2 7/23/2003 ND ND 2 ND ND ND ND ND ND ND ND ND ND ND ND ND
10/22/2003 ND ND 1 ND ND ND ND ND ND ND ND ND ND ND ND ND
1/21/2004 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
4/21/2004 ND ND 1 ND ND ND ND ND ND 0.28 ND ND ND ND ND ND

SC_1 7/23/2003 ND ND 6 ND 4 2 ND ND ND 0.28 ND ND ND ND ND ND
10/22/2003 ND ND 3 ND ND ND ND ND ND 0.27 ND ND ND ND ND ND
1/21/2004 ND ND 3 ND ND ND ND ND ND ND ND ND ND ND ND ND
4/21/2004 ND ND 2 ND ND ND ND ND ND 0.41 ND ND ND ND ND ND

Total Number of Detects 1 1 20 1 4 3 4 0 0 12 2 5 0 2 0 0

NA = Not Analyzed
ND = Not Detected
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Duck Creek at 
Boulder Highway

C-1 Channel at Warm Springs Road

Meadows Detention Basin
(at the Alta Channel)

Las Vegas Creek at 
Lena Street

(Washington Avenue Channel)
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Flamingo Wash at Nellis Boulevard
(Upstream of Las Vegas Wash Confluence)

Monson Channel at Stephanie Street

Sloan Channel at Charleston Boulevard

Las Vegas Wash at Downstream 
End of Desert Rose Golf Course

(Downstream of Flamingo Wash Confluence)

Las Vegas Wash at Lake Las Vegas
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The Las Vegas Wash site near Desert Rose Golf 
Course is located at a station previously established 
by United States Geological Survey (USGS) as part 
of the National Water Quality Assessment (NAWQA) 
program. 

Monitoring stations on major outfalls were 
established in 1992 and revised in 1998.   The 
Las Vegas Wash site near Desert Rose Golf Course 
was established in 1997.

For a more detailed description of these sites, please 
see the 1998-1999 Annual Report.

For a discussion on sharing of samplng duties between 
the permittees and SNWA, see the 2002-2003 Annual 
Report.

8.3.2.2 Monitoring Frequency
At each of the sites being monitored, the objective 
was to collect up to two runoff samples from 
a “representative” or “typical” storm event.  
Representative storm events are defined as having 
a total rainfall depth of 0.1 to 0.8 inches at any 
rain gage within the drainage area tributary to a 
monitoring station.  For the Las Vegas Wash at Desert 
Rose Golf Course site, a typical event was defined as 
having at least 0.1 inches of rainfall at one or more 
CCRFCD rain gages in at least three of the major 
outfall watersheds upstream of the site (Western 
Tributary, Upper Las Vegas Wash, Las Vegas Creek, 
Flamingo Wash).  For the Las Vegas Wash below 
Lake Las Vegas site, a typical event was defined as 
having at least 0.1 inches of rainfall at one or more 
CCRFCD rain gages in at least three of the major 
outfall watersheds upstream of the site (C-1 Channel, 
Duck Creek, Western Tributary, Upper Las Vegas 
Wash, Las Vegas Creek, Flamingo Wash).  In order 
to evaluate seasonal effects, the program included 
the objective to sample from one storm in the winter/
spring period and one storm in the summer/fall 
period, when possible.  

Stormwater was collected for the first three hours of 
the runoff event or for the entire event, whichever 
was shorter.

8.3.2.3 Method of Sampling
Automated samplers were installed at most of 
the monitoring sites for sample collection.  This 
equipment is described in the 1998-1999 Annual 
Report.  Whenever necessary, grab samples were 
collected for constituents for which automated 
sample collection is not recommended by EPA (oil 
and grease, fecal coliform, fecal streptococci).  The 
Monson Channel and Meadows Detention Basin sites 
are not equipped with automated samplers; therefore 
grab samples must be collected at those locations.

8.3.2.4 Types of Samples
Whenever possible, a flow-weighted mean composite 
sample was collected and analyzed for each storm 
at each monitoring site.  The composite sample is 
comprised of individual samples collected during the 
first three hours of runoff. When sampling equipment 
was not functioning properly or not effective due to 
low flow depths, grab samples were taken from the 
flow.  These samples were then composited in the 
laboratory for analysis.

8.3.2.5 Flow/Precipitation Data
Three methods were employed to obtain runoff 
data used to characterize sampled storm events and 
prepare the flow-weighted composite samples.  At 
three of the monitoring stations, precipitation data 
required to determine the “representativeness” of 
storms in real-time was taken from the CCRFCD 
computerized on-line gaging system and database.   
The following sites were monitored by this method:

•  Flamingo Wash at Nellis Boulevard

• Range Wash (Sloan Channel) at Charleston 
Boulevard

•   C-1 Channel at Warm Springs Road

Ultrasonic flow meters were used to provide flow 
data for locations at which rain gages are not close 
in proximity to the corresponding monitoring site.  
Monitoring sites that require flow meters are as 
follows:

•  Las Vegas Creek at Lena Street

•  Duck Creek at Boulder Highway
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The USGS stream gages were used for flow data 
at the Las Vegas Wash at Desert Rose Golf Course 
(USGS gage # 094196783), and the Las Vegas Wash 
below Lake Las Vegas (USGS gage # 09419790).    

At the following two sites, there were neither 
CCRFCD nor USGS stream gages close enough to 
accurately obtain runoff data:

• Meadows Detention Basin

• Monson Channel at Stephanie Street

8.3.2.6 Constituents Analyzed
The basic list of constituents analyzed for 2003-
2004 is shown in Table 8-8.  These are the same 
constituents analyzed in previous years.  These 
parameters were selected in accordance with the 
NPDES permit and NDEP staff recommendations.  
A short review of constituents sampled in past years 
is included in the 1998-1999 Annual Report.

8.3.2.7 Monitoring Equipment
The monitoring equipment used in this reporting 
period was the same as that used in previous years.  A 
detailed description may be found in the 1998-1999 
Annual Report.  An Operations and Maintenance 
Manual was prepared in 1995 for sampling 
procedures and monitoring equipment.  The Manual 
is on file with CCRFCD and MWH.

Table 8-9 provides a description of monitoring 
equipment and the CCRFCD Flood Warning 
System identification number for stream gages.  
The Operations and Maintenance Manual contains 
additional detail on equipment characteristics and 
specifications.

Equipment installed at the Las Vegas Wash near 
Desert Rose Golf Course station is the responsibility 
of USGS.

8.3.2.8 Monitoring Procedures 
Sample sets generally consisted of one flow-
weighted composite sample and, if possible, a 
grab sample for analyzing in-situ constituents and 
other selected pollutants such as oil, grease and 
bacteria.  A description of monitoring procedures 
may be found in the 1998-1999 Annual Report.  The 

Las Vegas Valley Wet Weather Monitoring Program 
was conducted by MWH. 

8.3.3 Undisturbed Area Monitoring 
Program

In 2001-2002, a program was initiated to collect 
and analyze wet weather runoff samples from 
undisturbed desert areas adjacent to the Las Vegas 
Valley urban area.  The purpose of the monitoring 
program was to provide input to the Las Vegas Valley 
Constituent Load Model, which is very sensitive to 
assumed pollutant concentrations in undeveloped 
area runoff. 

Two sites were monitored for the Undisturbed Area 
Monitoring Program in 2003-2004:  

• Upper Las Vegas Wash at Craig Road

•  Mission Hills Detention Basin at College Drive 
and Mission Drive

Upper Las Vegas Wash at Craig Road

Mission Hills Detention Basin
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Table 8-8

Constituents Analyzed in Wet Weather Samples in 2003-2004

Constituent
Test

Method Constituent
Test

Method
TDS 160.1 Nickel, total 200.8
TSS 160.2 Silver, total 200.8
Alkalinity 310.1 Thallium, total 200.8
Bicarbonate 310.1 Zinc, total 200.8
Carbonate 310.1 Mercury, total 245.1
Nitrate 300 Pesticides 614/619
Nitrite 300 Pesticides 508
Bromide 300 SVOC 625
Chloride 300 VOC 624
Sulfate 300 VOC 524.2
Bromate 300.1 Organics 551.1
Chlorate 300.1 Organics 6252
Chlorite 300.1 Organics 504.1
Calcium 200.7 Organics 525.1
Iron 200.7 Organics 531.1
Magnesium 200.7 Organics 515.1
Potassium 200.7 Diuron 532
Silica 200.7 Endothall 548.1
Sodium 200.7 Fluorine 4500
Selenium 200.9 Glyphosphate 547
Arsenic 200.9 Hydroxide 2320
Anion/Cation 1040 Diquat 549.2
PH 150.1 Paraquat 549.2
Specific Conductance S2510 Fecal Coliform 9221B
Hardness 2340B Fecal Streptococci 9230
Total Organic Carbon 5310C Total Phosphorus 365.4
Surfactants 5540 TKN 351.2
Aluminum, Total 200.8 Oil and Grease 413.1
Antimony, Total 200.8 Dissolved Copper 200.8
Barium, Total 200.8 Dissolved Lead 200.8
Beryllium, Total 200.8 Dissolved Zinc 200.8
Cadmium, Total 200.8 Boron 200.7
Chromium, Total 200.8 Herbicides 615
Copper, Total 200.8 Carbon Dioxide

Lead, Total 200.8 Total Coliform Bacteria

Manganese, Total 200.8 Langelier Index
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One sample was grabbed at the Upper Las Vegas 
Wash at Craig Road on November 12, 2003.

A list of constituents for the Undisturbed Area 
Monitoring Program is included in Table 8-10.

8.3.4 Results
In 2003-2004, wet weather monitoring was possible 
during nine storms: July 19, 2003, July 24, 2003, 
July 25, 2003, July 31, 2003, August 16, 2003, 
September 4, 2003, November 12, 2003, December 
11, 2003, and February 21, 2004. Due to the 
variability in localized rainfall, not all sites were 
sampled for each storm.  Table 8-11 shows which 
site was sampled for each storm and states whether 
the sampling was a flow weighted composite or a 
grab sample.

Rainfall and runoff characteristics of each of the 
monitored events are described below.

8.3.4.1 Precipitation and Streamflow 
Characteristics

Data on rainfall contributing to the runoff at the 
eleven active sampling sites was taken from the 
CCRFCD precipitation data collection and storage 
system.  Rainfall data is collected by recording 
gages at a time interval of 7 minutes and a minimum 
rainfall increment of 0.04 inches.  A listing of the 
precipitation gages in each of the sampled watersheds 
is provided in Table 8-12.  Refer to Figure 8-3 for 
rain gage locations.  

Table 8-9

Monitoring Equipment Summary

Outfall Sampler
Flow 

Measurement Device
FWS1 Sensor 

ID Number
Las Vegas Creek ISCO 2700 Ultrasonic Flow Meter None
Flamingo Wash ISCO 2700 Stream Gage 4393
Sloan Channel 
(Range Wash)

ISCO 2700 Stream Gage 4173

Duck Creek2 ISCO 2700 Ultrasonic Flow Meter None 
(4683 and 4748 as backup)

C-1 Channel ISCO 2700 Stream Gage 4783
Las Vegas Wash at 
Lake Las Vegas

ISCO 2700 Stream Gage None 
(4543 as backup)

1. CCRFCD Flood Warning System
2. Currently Disabled Due to Construction

 

Table 8-10

Constituents Analyzed For 
Undisturbed Area Samples, 2003-2004

Parameter Units
TDS mg/L
TSS  mg/L

Total Phosphorus-P            mg/L
Nitrate-N by IC               mg/L
Total Kjeldahl Nitrogen             mg/L
Nitrogen, Total mg/L
Copper, Total, ICAP           mg/L
Lead, Total, ICAP             mg/L
Zinc, Total, ICAP             mg/L
Copper, Dissolved mg/L
Lead, Dissolved            mg/L
Zinc, Dissolved mg/L
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Table 8-11

2003 – 2004  Wet  Weather Monitoring Events

Location
July 19, 

2003
July 24, 

2003
July 25, 

2003
July 31, 

2003
August 16, 

2003
September 4, 

2003
November 12, 

2003
December 11, 

2003
February 21, 

2004
Las Vegas Creek Composite Composite

Duck Creek Grab Sample

C-1 Channel Composite Grab Sample

Las Vegas Wash at 
Desert Rose Composite Composite

Monson Channel Grab 
Sample Grab Sample

Meadows Detention 
Basin

Grab 
Sample Grab Sample

Flamingo Wash Composite Composite

Lake Las Vegas*

Sloan Channel*

Upper Las Vegas 
Wash at Craig Road Grab Sample

Mission Hills 
Detention Basin

*  Samples were not taken in 2003-2004 due to lack of rainfall at the site.

      
Table 8-12

CCRFCD Recording Precipitation Gages in Las Vegas Valley

Las Vegas 
Wash Main 

Stem
(Northern)

Las Vegas
Creek

Watershed
(Central Basin)

Range Wash 
Watershed

Flamingo Wash
Watershed
(Flamingo/
Tropicana)

Duck Creek
Watershed
(Including
Pittman)

C-1 Channel
Watershed

4014 4204 4104 4304 4614 4754
4024 4209 4109 4309 4619 4759
4029 4214 4119 4314 4624 4764
4034 4219 4124 4319 4634 4769
4039 4224 4134 4324 4644 4774
4044 4229 4154 4329 4654 4779
4049 4234 4184 4334 4674 4784
4054 4239 4189 4339 4684 4789
4064 4244 4344 4704 4794
4069 4249 4349 4719 4799
4074 4254 4354 4724 4854
4079 4259 4359 4729 5634
4094 4269 4364 4734
4094 4274 4374 4739
4509 4279 4379 4744
4544 4284 4399 4749

4289 4404
4504 4409

4574
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General characteristics of each of the sampled storm 
events are described in the following paragraphs.

8.3.4.2 Wet Weather Events

July 19, 2003, Storm - Las Vegas Wash at 
Desert Rose Golf Course
This was a Valley-wide storm, with pockets of 
rainfall in the Flamingo Wash watersheds.  Most 
rainfall occurred between 6:00 a.m. and 10:00 a.m.  
Representative rainfall data for the July 19, 2003, 
storm is presented in Figure 8-4.

The USGS collected samples at the Las Vegas 
Wash at Desert Rose Golf Course from 7:12 a.m. to 
12:41 p.m.    Figure 8-5 represents the hydrograph 
of the data provided by the USGS for Las Vegas at 
Desert Rose Golf Course. 

July 24, 2003 Storm - Duck Creek, Flamingo 
Wash at Nellis Boulevard

This was an early afternoon storm in which intense 
rainfall was concentrated over the southeastern 
portion of the Las Vegas Valley.  Most rainfall 
occurred between 12:00 p.m. and 3:00 p.m., with 
heavy rains up to 0.31 inches recorded in the Duck 
Creek watershed.  Representative rainfall data for 
the July 24, 2003 storm is presented in Figure 8-6.  

The portion of channel at Duck Creek at Boulder 
Highway was under construction, so grab samples 
were taken at a location along Duck Creek upstream 
of the construction at Boulder Highway.  Sampling 
commenced at 2:00 p.m. with a total of 24 
1-liter samples  taken  at  1-minute  intervals  until 
2:25 p.m.  A hydrograph of the data for Duck Creek 
is presented in Figure 8-7.  

The data used to create the hydrograph for Duck 
Creek was taken at the next closest working rain 
gage, Duck Creek near Tomiyasu Lane, which is 
upstream of the sample location.  The travel time 
between the gage location and the sample location is 
approximately 45 minutes.

A composite sample was taken at Flamingo Wash 
at Nellis Boulevard starting at 2:14 p.m.  The 
automatic sampler was set up to collect samples at 
1-minute intervals.  A hydrograph of the data for 

Flamingo Wash at Nellis Boulevard is presented in 
Figure 8-8.

July 25, 2003, Storm - Meadows Detention 
Basin, Las Vegas Creek
During this Valley-wide storm, most rainfall occurred 
between 11:00 a.m. and 1:00 p.m., with some areas 
receiving up to 0.47 inches of total rainfall throughout 
the storm.  Representative rainfall data for the July 
25, 2003 storm is presented in Figure 8-9. 

Grab samples were collected along the Alta 
Channel upstream of the Meadows Detention Basin 
at 12:18 p.m.  The weather at the time of sampling was 
overcast with slight precipitation and variable winds.  
The grab samples were drawn from the concrete 
trapezoidal Alta Channel at 1-minute intervals.  A 
hydrograph was not created for Meadows Detention 
Basin since sampling occurred upstream of the basin, 
and the gage is located downstream of the basin.

At Las Vegas Creek, samples were obtained at 
12:50 p.m.  The weather at the time of sampling 
was moderate precipitation and variable winds.  
The samples were collected every minute, by the 
automatic sampler.  From the water level recorded by 
the gage and using the corresponding rating curve, 
the discharge at Las Vegas Creek was estimated to 
be 80 cfs to 90 cfs.  

July 31, 2003, Storm - Monson Channel
This afternoon storm was Valley-wide with most 
rainfall occurring between noon and 3:00 p.m. 
One rain gage in the Flamingo Wash read as much 
as 0.75 inches of rain.  Representative rainfall 
data for the July 31, 2003, storm is presented in 
Figure 8-10. 

At Monson Channel, there is no automatic sampler, 
so grab samples were obtained.  The weather was 
overcast with slight precipitation and variable winds.  
The samples were grabbed every minute from the 
middle of Monson Channel downstream of Stephanie 
Street.  The water level had increased by 2 inches 
from the time sampling started until completion.
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Figure 8-5
Las Vegas Wash at Desert Rose Golf Course Hydrograph

July 19, 2003, Storm
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Figure 8-7
Duck Creek Hydrograph

July 24, 2003, Storm
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Figure 8-8
Flamingo Wash at Nellis Boulevard Hydrograph

July 24, 2003, Storm
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August 16, 2003, Storm - Flamingo Wash at 
Nellis Boulevard, Las Vegas Creek
This mild late evening storm was concentrated 
through the central portion of the Las Vegas Valley.  
The storm started around 8:30 p.m. and continued 
until about 10:00 p.m.  Representative rainfall 
data for the August 16, 2003, storm is presented in 
Figure 8-11.  

At  Flamingo Wash, samples  were obtained at 
10:00 p.m.  The samples were collected every 
2 minutes, by the automated sampler.  At Las Vegas 
Creek, samples were obtained at 10:00 p.m.  The 
samples were collected every 2 minutes, by the 
automated sampler.  A hydrograph of the data for 
Flamingo Wash is presented in Figure 8-12.

September 4, 2003, Storm - C-1 Channel
This afternoon storm was concentrated over 
the southern portion of the Las Vegas Valley.  
Localized heavy rain was noted, with some gages 
in the southeast measuring up to 0.55 inches.  The 
storm started around 3:00 p.m. and  continued  
until  about  5:00 p.m. Representative rainfall data 
for the September 4, 2003, storm, is presented in 
Figure 8-13.  

At C-1 Channel, the automated sampler did not 
initiate on its own, and the peak of the hydrograph 
was missed.  The sampler was triggered manually at 
5:45 p.m. with no time interval set between samples.  
A hydrograph of the data for C-1 Channel is presented 
in Figure 8-14.

November 12, 2003, Storm - C-1 Channel, 
Monson Channel, Upper Las Vegas Wash 
at Craig Road
This Valley-wide winter storm consisted of constant 
light rainfall from 8:00 a.m. to 6:00 p.m, with some 
pockets of intense rainfall.  The average rainfall 
precipitation depths were 0.45 inches with maximum 
rainfall up to 0.71 inches.  Representative rainfall 
data for the November 12, 2003, storm is presented 
in Figure 8-15.    

At C-1 Channel, the automated sampler did not 
initiate on its own, so grab samples were taken.  
The water depth in the channel was about 2 inches 
and grab samples were taken from the middle of 

the channel.  Sampling began at 3:14 p.m. with 
1-minute intervals between samples.  The weather 
was overcast with temperatures around 40°F, with 
constant precipitation.  A hydrograph of the data for 
C-1 Channel is presented in Figure 8-16.

There is no automatic sampler at Monson Channel, 
so grab samples were obtained at 4:20 p.m.  The 
weather was overcast with slight precipitation and 
variable winds.  Samples were grabbed every minute 
from the middle of Monson Channel at a location 
along the south bank, downstream of Stephanie 
Street.  The water was around 1 to 2 feet in depth in 
the middle of the channel.

A sample was collected at the Upper Las Vegas 
Wash at Craig Road, which is an undisturbed area.  
Samples were grabbed manually from the north 
bank of the earthen channel.  The water depth was 
6 inches to 12 inches.  

December 11, 2003, Storm - Meadows 
Detention Basin
This was a Valley-wide storm, with constant light 
precipitation from 10:00 a.m. through the night. The 
average rainfall precipitation depths were 0.16 inches 
with maximums up to 0.32 inches.  Representative 
rainfall data for the December 11, 2003 storm is 
presented in Figure 8-17.

Grab samples were collected from the Meadows 
Detention Basin at 3:30 p.m.  The weather at the time 
of sampling was 40°F with light precipitation and 
variable winds.  The grab samples were drawn from 
the west bank of concrete trapezoidal Alta Channel 
at 1-minute intervals.

February 21, 2004, Storm - Las Vegas Wash 
at Desert Rose Golf Course
This was a Valley-wide storm, which lasted from 
the early morning until early evening.  Most 
rainfall occurred between 6:00 a.m. and 12:00 p.m.  
Representative rainfall data for the February 21, 
2004 storm is presented in Figure 8-18.

The USGS collected samples at the Las Vegas Wash 
at  Desert Rose Golf Course from 9:00 a.m. to 
1:30 p.m.  Figure 8-19 represents the hydrograph of 
the data provided by the USGS for Las Vegas Wash 
at Desert Rose Golf Course.
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Figure 8-12
Flamingo Wash at Nellis Boulevard Hydrograph

August 16, 2003, Storm
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Figure 8-14
C-1 Channel Hydrograph
September 4, 2003, Storm
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Figure 8-16
C-1 Hydrograph

November 11, 2003, Storm
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8.3.4.3 Water Quality
For each of the monitored outfalls experiencing 
significant runoff, flow-weighted water quality 
samples were analyzed for the constituents listed 
previously.  Due to the number of storms and 
quantity of samples during 2003-2004, three tables 
were created to present the pollutant concentrations.  
Table 8-13a presents the pollutant concentrations 
for the July 2003 storm runoff events.  Table 8-13b 
presents pollutant concentrations for the storms from 
August 2003 through November 2003.  Table 8-13c 
consists of the pollutant concentrations during the 
December 2003 and February 2004 storm events.  

Table 8-14a presents data and statistics for wet 
weather monitoring from 1992 through 2004 for the 
originally tested constituents.  The results for the 
additional constituents added during the 2001-2002 
expansion can be found in Table 8-14b.

8.3.5 Findings

8.3.5.1 Typical Concentrations
Table 8-15 presents “typical” wet weather pollutant 
concentrations for the sampled storms in 1992 through 
June 2004, and an overall value representing the 
current period of record.  Due to the great variability 
in wet weather constituent concentrations, derivation 
of a “typical” concentration can sometimes be 
somewhat arbitrary.  In the case of overall typical 
values presented in Table 8-15, typical concentrations 
have been taken to be the median of the sample set.  
These typical values are based on as many as three 
storms per year and 21 storms for the full period of 
record at each monitoring site, and are considered 
to be representative of overall stormwater quality 
characteristics.

Table 8-14a shows that despite the limited number of 
storms sampled in each year and the large variability 
of water quality between storms and between sites, 
the overall average pollutant concentrations are quite 

Figure 8-19
Las Vegas Wash at Desert Rose Golf Course Hydrograph

February 21, 2004, Storm
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Table 8-13a, b, and c 
Table 8-14a and b 

11 by 17 Pullouts









Location Date Q Temp TSS TDS

Specific
Cond-

uctance
Lab
pH COD

Turb-
idity

Fecal*
Strep. VOC

cfs Deg. C mg/L mg/L umho/cm units mg/L NTU MPN/100 mL # of detects
08/30/92 26.3 3.5 92 1,110 7.2 2.67 < 0.05 0.29 3.9 0.66 9.8 13.68 0.024 < 0.01 < 0.010 < 0.0002 < 0.005 0.055 < 0.01 < 0.04 < 0.025 0.42 0.029 85 559 313 60 0.09 < 0.10 < 160,000 > 16
10/24/92 17.3 3 66 760 7.3 1.02 0.18 0.50 2.9 0.73 6.2 9.1 0.017 < 0.01 < 0.010 < 0.0002 < 0.005 0.074 < 0.01 < 0.04 < 0.025 0.25 0.009 31 210 90 45 0.04 < 0.10 130,000 300,000
02/08/93 12.0 3 950 300 7.9 0.24 0.26 0.55 1.1 0.3 1.1 2.2 0.018 0.024 0.018 < 0.0002 < 0.005 0.270 < 0.01 < 0.04 < 0.005 0.01 0.14 < 0.005 25 98 25 750 0.1 < 0.10 30,000 5,000 22,000 30,000
05/14/93 839 26.4 3.5 110 600 7.2 1.64 0.19 0.51 2.4 1.3 5.5 7.9 0.015 < 0.01 0.009 < 0.0002 < 0.005 0.078 < 0.01 < 0.04 < 0.005 0.005 0.27 0.01 63 220 200 70 0.1 < 0.10 5,000,000 240,000 13,000 1,700,000 160,000 50,000
08/04/93 211 26.0 3 840 980 7.6 1.13 0.06 0.88 2.1 1.4 6.6 8.7 0.033 0.027 0.022 < 0.0002 < 0.005 0.180 < 0.01 0.021 < 0.005 0.011 0.05 0.008 83 390 400 130 0.2 < 0.10 30,000 110,000 500,000 160,000 500,000 700,000
02/04/94 181 8.2 5.7 3,720 400 465 7.5 0.44 2.34 2.10 1.1 1.1 16 17.1 0.092 0.05 0.150 0.0008 < 0.005 0.440 < 0.01 0.023 < 0.02 0.027 0.23 < 0.005 57 475 750 950 0.1 < 0.10 3,000 500 90,000 28,000
03/25/94 353 12.9 10 2,800 520 2,530 0.73 0.75 1.40 1.2 1.1 6.7 7.9 0.058 0.033 0.076 < 0.0002 < 0.005 0.320 < 0.01 0.02 < 0.005 0.016 0.17 < 0.005 59 310 1,000 1,200 0.04 < 0.10 < 2 8,000 8,000 50,000 230,000 90,000 < 2.0
07/19/94 23.6 < 3 81 400 535 7.8 1.49 0.11 0.23 1.4 0.47 < 1 2.4 0.016 < 0.01 0.006 < 0.0002 < 0.005 0.050 < 0.01 0.011 < 0.005 < 0.005 0.16 0.009 110 215 150 44 0.08 0.10 > 160,000 1,600,000 50,000 140,000 8.0
08/09/94 4 29.5 < 3 5,550 370 525 7.9 0.35 0.18 0.87 1.4 0.47 2.7 4.1 0.052 0.035 0.140 < 0.0002 < 0.005 0.240 < 0.01 0.025 < 0.005 0.05 0.19 < 0.005 19 300 75 6.5 < 0.01 0.10 80,000 2,300 130,000 50,000 < 2.0
01/24/95 624 9.7 < 3 880 5,210 187 8 0.24 0.06 4.5 < 0.05 < 1 5.5 0.012 < 0.01 < 0.100 < 0.0002 < 0.005 0.057 < 0.01 < 0.01 < 0.005 2.40 0.007 < 6 23 10 100 0.10 < 1.1 < 1.1 < 0.01 5,000 22,000 < 2.0
05/24/95 19.7 5.5 125 300 488 7.5 1.35 0.08 0.32 1.2 0.6 4.9 6.1 0.023 < 0.01 0.020 < 0.0002 < 0.005 0.094 < 0.01 0.011 < 0.005 < 0.005 0.18 0.01 35 215 40 68 0.02 < 1 < 0.01 > 160,000 > 160,000 2.0
08/12/95 583 27.5 3.7 450 690 633 7.2 1.50 0.09 0.83 0.9 0.6 7.2 8.1 0.042 0.013 0.025 < 0.0002 < 0.005 0.200 < 0.01 0.02 < 0.005 0.007 0.28 0.03 77 345 250 11 < 0.10 < 2.3 < 2.3 < 0.01 > 1,600 6.0
03/13/96 4 510 780 7.5 0.45 0.97 1.7 0.9 6.2 2.6 0.041 0.120 0.27 0.009 52 250 100 32 0.05 5,000 11,000 < 2.2
11/21/96 163 15.6 < 3 2,500 290 498 7.8 < 0.05 0.59 2.80 1.7 0.8 11 12.7 0.038 < 0.100 0.240 0.19 < 0.005 45 400 80 5,600 < 0.01 < 1 < 0.01 40,000 50,000 < 2.2 0 1 (2,4-D)
07/28/97 25.7 6.1 890 380 588 7.7 1.84 0.11 0.30 1.6 1.2 4.8 6.4 0.100 0.170 0.630 0.21 < 0.005 36 930 110 600 < 0.01 < 1 < 0.10 160,000 90,000 5.1 0 1
09/01/97 4.2 290 580 7.5 1.75 < 0.01 0.33 1 0.9 7.2 8.2 0.044 < 0.100 0.160 0.25 0.052 38 160 128 160 0.019 160,000 90,000 < 2.2 0 1

Median 282 21.7 3.5 675 550 525 7.5 1.13 0.15 0.55 1.5 0.8 6.2 7.9 0.036 N/A 0.012 0.025 < 0.0002 < 0.005 0.170 < 0.01 0.022 < 0.005 0.011 0.22 0.009 49 275 119 85 0.08 < 1 1.7 1.7 < 0.10 40,000 80,000 13,000 90,000 130,000 70,000 2.2 0 1
Average 370 20.0 3.8 1,241 854 717 7.6 1.09 0.34 0.86 1.9 0.8 6.1 7.7 0.039 N/A 0.018 0.053 < DL < DL 0.201 < DL 0.018 < DL 0.014 0.35 0.012 51 319 233 614 0.06 < DL < DL < DL < DL 512,546 86,214 326,900 233,001 161,143 151,700 2.2 0 1

08/30/92 75 27.1 4 550 830 7.2 3.10 0.06 1.10 1.8 0.42 9.5 11.3 0.010 0.019 0.072 < 0.0002 < 0.005 0.320 < 0.01 < 0.04 < 0.025 0.43 0.032 80 760 300 275 0.10 < 0.10 160,000 > 16
10/24/92 204 17.5 3.9 500 530 7.3 1.89 0.55 < 0.05 1.8 1.2 8.8 10.6 0.190 0.057 0.280 0.006 < 0.005 0.960 < 0.01 < 0.04 < 0.025 0.26 0.024 69 500 120 340 0.10 < 0.10 700,000 500,000
10/28/92 76 18.1 < 3 460 440 7.4 1.12 0.18 0.51 1.4 0.33 3.7 5.1 0.055 0.019 0.071 < 0.0002 < 0.005 0.280 < 0.01 < 0.04 < 0.025 0.22 0.015 35 195 5 300 0.03 < 0.10 80,000 500,000
02/08/93 454 11.1 64 300 190 7.8 0.17 0.25 0.55 0.7 0.22 1.1 1.8 0.019 < 0.01 0.036 < 0.0002 < 0.005 0.290 < 0.01 < 0.04 < 0.005 < 0.005 0.08 < 0.005 27 230 15 180 0.10 < 0.10 17,000 8,000 13,000 160,000 30,000 5,000
05/14/93 138 26.9 7.2 220 490 7.1 1.34 0.36 1.00 0.1 2.3 6.5 6.6 0.027 < 0.01 0.026 < 0.0002 < 0.005 0.150 < 0.01 < 0.02 < 0.005 < 0.005 0.27 0.011 86 400 320 90 0.20 < 0.10 5,000,000 1,700,000 300,000 6,000,000 1,300,000 3,000,000
08/04/93 34 30.7 < 3 560 1,070 7.1 1.41 0.12 0.96 1.5 2.4 10 11.5 0.078 0.021 0.078 < 0.0002 < 0.005 0.380 < 0.01 0.02 0.017 0.015 0.30 0.011 115 690 560 65 0.10 < 0.10 5,000,000 300,000 1,300,000 160,000 1,700,000 3,000,000
02/04/94 114 8.2 4.8 1,050 320 984 7.6 0.83 0.87 1.50 1.3 0.92 5.3 6.6 0.047 0.018 0.057 0.0003 < 0.005 0.230 < 0.01 < 0.02 < 0.01 0.008 0.15 0.006 57 360 100 350 0.10 < 0.10 2,200 2,400 35,000 1,300
09/19/94 22.0 5.4 230 880 950 7.3 1.00 0.78 1.50 4.3 1.7 13 17.3 0.057 0.015 0.053 < 0.0002 < 0.005 0.300 < 0.01 0.026 < 0.005 0.008 0.40 0.016 99 720 500 20 0.06 < 0.01 900,000 160,000 < 2.0
03/11/95 23 13.4 4.1 93 150 1,150 7.6 0.25 0.21 0.36 0.4 0.2 1.6 2 < 0.010 < 0.01 0.017 < 0.0002 < 0.005 0.075 < 0.01 < 0.01 < 0.005 < 0.005 0.10 < 0.005 10 85 50 62 < 0.10 < 1 < 1 < 0.01 24,000 160,000 22.0
05/24/95 24 26.5 12 330 270 680 7.5 0.87 0.21 1.15 1.4 0.7 7.2 8.6 0.098 0.023 0.140 < 0.0002 < 0.005 0.590 < 0.01 0.016 < 0.005 0.007 0.13 0.005 34 295 30 270 0.02 < 1 < 0.01 160,000 > 160,000 < 2.0
08/20/95 4 26.7 3.9 42 520 883 7.3 1.55 0.20 0.55 1.1 0.3 5 6.1 0.024 < 0.01 0.008 < 0.0002 < 0.005 0.120 < 0.01 0.011 < 0.005 0.007 0.19 < 0.005 29 245 200 0.10 < 1 < 1 0.20 28,000 90,000 7.0
05/24/96 17.8 15 490 500 500 7 4.74 6.50 7.00 3.4 1.9 10 11.9 0.070 0.430 0.30 0.01 265 550 175 8 0.09 11,000 > 16,000 160.0 1
07/15/96 148 27.0 23 480 470 7.4 0.68 0.94 1.2 8.5 8.7 0.091 < 0.100 0.350 0.19 < 0.005 58 380 300 190 < 0.01 < 0.01 3,000,000 80,000 9.2 0 0
02/24/98 12.0 < 3 200 100 8 < 0.50 0.20 0.46 0.58 0.3 < 1 0.6 0.013 < 0.100 0.073 0.06 < 0.005 17 100 15 132 < 0.01 < 1 0.10 5,000 13,000 < 2.2 0 1
03/26/98 15.2 < 3 1,390 200 570 8.2 0.73 0.54 0.85 0.56 0.23 3.2 3.8 0.012 < 0.100 0.110 0.08 < 0.005 27 130 30 720 < 0.01 < 1 < 0.10 160,000 90,000 < 2.2 1 4
09/22/99 3.5 950 100 0.61 0.68 0.322 2.9 3.58 0.049 < 0.010 < 0.100 < 0.100 0.288 < 0.200 0.06 8,000 170,000 1e 0
02/12/03 < 3 110 130 200 7.4 0.36 0.71 < 0.1 1.9 2.61 0.020 < 0.010 0.0044 0.008 < 0.100 < 0.0002 0.0011 0.090 < 0.200 < 0.0005 < 0.005 < 0.005 < 0.002 < 0.05 5,000 90,000 1a 0 4 g,k,n,x 0
07/25/03 880 580 2.7 0.23 18 20.93 0.066 < 0.010 0.043 < 0.100 0.450 0.042 0.22 900,000 500,000 1k 4 7 2
08/16/03 1,570 580 0.29 2.40 1.4 0.13 10 11.53 0.220 < 0.010 0.120 < 0.100 1.000 0.020 0.15 1,600,000 240,000 2k,l 0 7 0

Median 76 18.1 4.0 480 470 782 7.4 1.00 0.27 0.94 1.35 0.13 0.56 6.5 6.6 0.049 < 0.010 0.017 0.072 < 0.100 < 0.0002 < 0.005 0.290 < 0.200 < 0.01 0.020 < 0.005 0.008 0.19 0.006 57 360 120 185 0.10 < 1 < 1 < 1 < 0.10 160,000 154,000 160,000 160,000 665,000 160,000 4.6 1.0 0 7 0
Average 118 20 9.3 548 439 740 7.5 1.31 0.75 1.26 1.44 0.14 0.92 6.67 7.96 0.061 0.01 0.02 0.067 0.05 0.0006 0.002 0.34 0.066 0.005 0.015 0.004 0.008 0.19 0.010 67 376 181 214 0.07 0.50 0.50 0.50 0.05 1,109,880 502,600 389,286 570,268 757,825 939,286 25 1 0 4 1

08/30/92 30 27.1 < 3 120 4,590 7.8 0.64 < 0.05 0.12 3.5 0.06 2.6 4.5 < 0.010 < 0.01 < 5.000 < 0.0002 < 0.005 0.053 < 0.01 < 0.04 0.06 2.70 0.013 19 99 100 55 0.02 < 0.10 50,000 > 16
10/24/92 73 17.7 < 3 130 4,670 7.6 0.62 0.06 0.16 3.8 0.42 3.7 7.5 < 0.010 < 0.01 < 0.010 < 0.0002 < 0.005 0.038 < 0.01 < 0.04 0.038 2.50 0.007 21 125 225 55 0.5 < 0.10 50,000 30,000
02/08/93 43 11.5 < 3 23 4,700 8.1 < 0.10 < 0.05 0.06 4.6 < 0.1 < 1 5.6 < 0.010 < 0.01 < 0.004 < 0.0002 < 0.005 0.097 < 0.01 < 0.04 < 0.025 0.042 2.30 < 0.005 < 6 30 25 14 0.1 < 0.10 400 800 3,000 13,000
08/04/93 15 27.5 < 3 150 5,150 7.3 0.54 < 0.05 0.13 4.1 0.68 3.1 7.2 < 0.010 < 0.01 < 0.004 < 0.0002 < 0.005 0.035 < 0.01 < 0.02 0.037 3.00 < 0.005 77 230 200 34 0.02 < 0.10 1,700,000 1,400,000 1,300,000 160,000 160,000 3,000,000
02/04/94 22 9.0 < 3 4,430 3,360 7,380 7.5 0.15 2.26 1.30 4.5 0.69 4.3 8.8 0.044 0.045 0.031 0.0002 < 0.005 0.200 < 0.01 0.027 < 0.02 0.1 1.50 < 0.005 28 175 225 650 0.1 < 0.10 1,100 2,300 220 8,000 2,300 230
03/25/94 22 17.3 < 3 240 3,990 17,480 7.7 0.23 0.11 0.20 < 2 0.4 3.4 5.4 0.016 0.01 0.006 < 0.0002 < 0.005 0.053 < 0.01 < 0.01 0.019 0.046 1.80 < 0.005 15 89 60 70 < 0.01 < 0.10 3,000 3,000 13,000 30,000 < 2.0
07/19/94 38 23.0 < 3 280 3,350 4,930 7.3 2.25 0.07 0.37 4.1 2.3 5.5 9.6 0.025 0.01 0.007 < 0.0002 < 0.005 0.073 < 0.01 0.01 < 0.01 0.034 1.60 0.011 67 445 60 45 < 0.10 900,000 300,000 500,000 240,000 240,000 240,000 2.0
01/24/95 21 9.4 3 360 230 2,520 8 0.30 0.11 1 0.2 1.5 2.5 0.022 < 0.01 < 0.100 0.0002 < 0.005 0.110 < 0.01 < 0.01 < 0.005 0.08 0.009 12 90 30 120 < 0.10 < 1 < 1 < 0.01 5,000 17,000 < 2.0
02/20/96 4 2,170 2,910 7.4 0.33 1.00 3.6 1 8.1 9.1 0.062 0.160 1.20 0.03 50 245 30 14 < 0.01 < 1 3,000 13,000 5.0
07/14/96 177 29.1 3 1,270 2,450 2,900 7.1 0.65 5.60 2.3 1.2 11 13.3 0.046 < 0.100 0.210 1.60 < 0.005 110 780 200 3,800 < 0.01 < 0.01 5,000,000 500,000 2.2 0 0
04/02/97 12.3 < 3 170 1,660 2,050 7.2 0.77 < 0.05 0.38 3.2 1 5.2 8.4 0.016 < 0.100 0.083 0.79 0.006 40 280 150 72 < 0.01 < 1 0.00 7,000 90,000 4.0 0 3
07/22/97 24.8 375 6,540 2,960 389 7.5 0.04 0.41 < 1 0.6 6.8 7.8 0.140 < 0.100 0.190 1.60 0.022 20 170 150 2,300 < 0.01 < 1 0.40 22,000 17,000 9.2 0 1
02/03/98 12.0 < 3 2,020 2,290 290 7.5 < 0.50 0.09 1.34 3.8 0.6 5.2 9 < 0.010 0.120 0.340 1.20 < 0.005 48 190 75 370 < 0.01 < 1 < 0.10 1,100 50,000 < 2.2 0 1
09/08/98 171 < 3 5,720 1,520 1.20 2.2 0.44 13 2.33 0.240 0.023 0.220 < 0.100 0.730 < 0.020 0.72 17,000 24,000 < 2.2 0 0 0
06/02/99 10 < 3 50 1,100 0.58 2.38 0.79 4.73 7.11 0.040 < 0.010 < 0.100 < 0.100 0.130 < 0.020 0.77 7,900 130,000 1   (acetone) 0 0
09/22/99 < 3 210 870 0.44 1.86 0.401 2.45 4.31 < 0.010 < 0.010 < 0.100 < 0.100 0.079 < 0.020 0.46 160,000 35,000 1a 0 0
02/16/00 < 3 1,920 1,240 2.29 3.04 0.885 6.9 9.94 0.150 < 0.010 < 0.100 < 0.100 0.500 < 0.020 0.77 8,000 80,000 1a 0 0
08/30/00 108 < 3 4,360 1,300 3.60 1.78 0.261 4.9 6.68 0.240 < 0.010 < 0.100 < 0.100 0.910 < 0.020 0.56 110,000 90,000 0 0 0
07/06/01 242 < 3 8,420 1,610 7.50 2 < 0.05 11 13 0.240 < 0.010 0.150 < 0.100 0.850 0.029 0.79 900,000 300,000 2a,b 0 2 f
02/12/03 489 < 3 2,580 1,270 1,580 7.4 0.23 0.08 2.70 1.3 < 0.5 9.7 11 0.094 < 0.010 0.0091 0.040 < 0.100 < 0.0002 0.0011 0.270 < 0.020 < 0.0005 0.031 < 0.05 0.089 0.33 30,000 160,000 1a 0 3 g,m,x 0
07/24/03 1,080 3,290 2.8 1.8 6.2 10.8 < 0.200 < 0.020 0.019 < 0.200 0.140 < 0.040 1.30 1,600,000 80,000 1.0 0 7 0

Median 41 18 < 3 1,080 2,450 2,520 7.5 0.50 0.08 0.58 2.8 1.2 0.6 5.2 7.8 0.040 0.010 < 0.01 0.100 < 0.100 < 0.0002 < 0.005 0.140 < 0.020 < 0.01 0.03 0.02 0.04 1.200 0.006 28 175 100 70 0.02 < 1 < 1 < 1 < 0.10 26,000 151,150 5,000 65,000 86,500 30,000 2.2 1 0 3 0
Average 68 18.4 20 2,012 2,596 4,391 7.5 0.55 0.28 1.55 2.73 1.03 0.63 5.70 7.80 0.072 0.008 0.011 0.175 < 0.056 < 0.0001 < 0.002 0.250 < 0.014 0.004 0.016 0.012 0.056 1.313 0.009 39 227 118 585 0.068 < 1 < 1 < 1 < 0.068 528,525 425,775 361,644 101,151 103,825 657,446 3 0 3 1

10/24/92 115 18.0 < 3 1,710 1,270 7.4 1.51 0.18 1.20 2.3 1.4 7.6 9.9 0.100 0.038 0.079 0.0002 < 0.005 0.430 < 0.01 < 0.04 < 0.025 0.49 0.008 54 555 175 750 0.02 < 0.10 80,000 80,000
02/08/93 160 12.3 < 3 1,130 130 8.2 < 0.05 0.46 0.66 0.4 0.13 < 1 1.4 0.020 0.031 0.019 < 0.2 < 0.005 0.180 < 0.01 < 0.04 < 0.025 0.015 0.09 < 0.005 < 6 57 15 700 0.1 < 0.10 1,700 3,000 90,000 30,000
06/05/93 41 17.7 3.9 1,420 1,520 7.5 1.84 0.44 0.82 3.2 1.1 4.9 8.1 0.059 0.031 0.051 0.0002 < 0.005 0.260 < 0.01 < 0.02 < 0.015 0.016 0.58 < 0.005 56 375 320 390 < 0.01 < 0.10 8,000 28,000 5,000 50,000 160,000 90,000
08/05/93 57 26.1 < 3 5,910 2,290 7.6 1.18 0.06 1.20 4.3 1.9 6.6 10.9 0.067 0.04 0.086 < 0.0002 < 0.005 0.270 < 0.01 0.03 0.027 0.97 0.008 85 415 320 200 0.02 < 0.10 300,000 500,000 50,000 90,000 160,000 90,000
02/04/94 45 9.0 5.3 620 1,180 2,300 7.4 0.69 0.61 0.68 2.6 1 3.7 6.3 0.046 0.011 0.014 < 0.0002 < 0.005 0.088 < 0.01 < 0.02 < 0.01 0.008 0.41 < 0.005 37 185 100 190 0.1 < 0.10 1,300 500 2,300 22,000 1,300 500
03/25/94 79 17.4 6.5 3,860 1,140 7,570 7.4 0.78 0.84 1.80 < 0.5 0.8 7.1 7.6 0.094 0.048 0.100 0.0004 < 0.005 0.370 < 0.01 0.032 < 0.015 0.031 0.37 0.008 55 395 1,000 1,400 0.01 < 0.10 24,000 30,000 30,000 160,000 160,000 90,000 < 2.0
07/19/94 24.4 7 6,710 1,200 1,501 7.4 3.49 0.19 2.10 3 2.5 6.1 9.1 0.130 0.05 0.130 0.0004 < 0.005 0.550 < 0.01 0.054 < 0.01 0.032 0.44 0.013 22 630 150 0.2 0.13 < 0.10 1,600,000 500,000 500,000 170,000 13.0
08/19/94 37 26.0 3.8 4,750 1,060 2,080 7.7 0.05 < 0.05 1.00 2 0.82 9.1 11.1 0.094 0.043 0.125 0.0002 < 0.005 0.440 < 0.01 0.026 < 0.005 0.031 0.35 < 0.005 40 465 150 950 < 0.10 < 0.10 170,000 80,000 140,000 300,000 130,000 130,000 8.0
01/24/95 125 9.3 4.5 1,960 600 389 7.9 0.22 0.08 1.3 0.3 2.6 3.9 0.061 0.028 < 0.100 < 0.0002 < 0.005 0.260 < 0.01 0.016 < 0.005 0.18 < 0.005 33 155 25 510 0.10 < 1.1 < 1.1 < 0.01 3,000 22,000 8.0
05/24/95 30 18.3 < 3 255 1,160 1,302 7.5 0.71 0.06 0.32 2.1 0.4 3.1 5.2 0.027 < 0.01 0.018 < 0.0002 < 0.005 0.094 < 0.01 0.011 0.007 < 0.005 0.50 0.007 19 115 35 180 0.01 < 1 < 0.01 160,000 90,000 2.0
08/12/95 335 26.4 7.2 1,050 1,010 1,003 7.2 1.70 0.14 1.50 < 0.3 1 9.3 9.6 0.069 0.017 0.049 < 0.0002 < 0.005 0.370 < 0.01 0.027 < 0.005 0.009 0.34 < 0.005 78 450 250 8 < 0.10 < 1 < 1 < 0.01 > 160,000 > 1,600 2.0
01/31/96 18 560 1,920 7 1.99 0.44 1.30 5.1 2.5 13 18.1 0.070 0.130 0.860 0.71 0.03 116 660 230 520 0.02 < 1 13,000 3,000 < 2.0 0 0
11/21/96 184 17.3 < 3 2,620 440 3,830 7.8 < 0.05 0.15 1.50 1 0.6 3.8 4.8 0.057 < 0.100 0.280 0.12 < 0.005 18 220 30 3,300 < 0.01 < 1 < 0.01 240 738 < 2.2 0 0
09/25/97 19.7 < 3 324 580 710 7.3 1.75 0.57 0.66 0.5 0.3 2.7 3.2 0.026 < 0.100 0.130 0.30 < 0.005 42 160 60 280 < 0.01 1.5 90,000 160,000 < 2.2 0 0
02/04/98 11.2 5.2 1,800 680 240 7.6 0.92 0.22 2.94 1.7 0.8 19 20.7 0.065 0.120 0.360 0.22 < 0.005 63 570 75 2,200 < 0.01 < 1 0.10 5,000 50,000 < 2.2 2 1
02/24/98 12.0 < 3 660 380 7.8 < 0.50 0.08 0.88 0.98 0.3 2.2 3.2 0.020 < 0.100 0.150 0.13 < 0.005 13 98 15 740 < 0.01 < 1 0.20 13,000 17,000 < 2.2 1 1
02/12/03 538 < 3 1,900 260 415 7.6 0.33 0.15 1.05 0.97 < 0.1 3.2 4.17 0.039 < 0.010 0.0063 0.030 < 0.100 < 0.0002 0.00073 0.170 0.100 < 0.0500 0.015 < 0.05 0.012 < 0.05 7,000 17,000 1a 0 9 g,h,j,o,q,s,t,u,x 0
04/14/03 411 3,410 505 650 7.4 < 0.05 1.23 0.13 7.6 8.96 0.100 < 0.010 34 0.047 < 0.100 < 0.0002 < 0.00250 0.450 < 0.020 0.0057 0.038 < 0.04 0.014 0.18 130,000 70,000 1d 8 g,h,k,o,x,z,aa,bb 0
07/24/03 120 2,230 790 1.8 < 0.5 6.6 8.4 0.170 < 0.010 0.074 < 0.100 1.100 0.023 0.24 1,600,000 170,000 2 0 3 0
08/16/03 366 19,200 810 0.34 1.00 2 < 0.2 5.4 7.4 0.320 < 0.010 0.120 < 0.100 1.500 < 0.020 0.27 300,000 10,000 0.0 1 0 0 0

Median 120 17.7 3.8 1,850 910 1,153 7.5 0.75 0.19 1.05 1.8 0.17 0.8 5.8 7.85 0.066 0.010 0.031 0.093 0.10 < 0.0002 < 0.005 0.320 0.022 0.010 0.027 0.010 0.016 0.32 0.005 41 385 125 515 0.02 < 1 < 1 < 1 < 0.10 18,500 30,000 50,000 60,000 160,000 90,000 2.2 1 0 6 1
Average 146 18 4.3 3,104 946 1,833 8 0.97 0.28 1.21 1.84 0.13 0.99 6.21 8.10 0.082 0.005 2.642 0.070 0.050 < 0.0079 < 0.0023 0.416 0.036 0.007 0.024 0.009 0.018 0.346 0.006 45.9 344.1 184.4 769.9 0.04 < 0.7 < 0.5 < 0.5 < 0.1 171,453 320214.3 116700.0 80,609 163042.9 76011.1 3.6 1 1 9 1
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Specific
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cfs Deg. C mg/L mg/L umho/cm units mg/L NTU MPN/100 mL # of detects
08/30/92 500 24.5 < 3 17,800 230 8 0.26 < 0.05 2.20 1.6 0.07 8.3 9.9 0.270 0.19 0.220 0.0014 < 0.005 0.890 < 0.01 0.21 0.12 0.27 0.015 13 88 30 8,500 0.02 < 0.10 90,000 > 16
02/08/93 181 11.1 < 3 3,670 140 8.3 < 0.05 1.50 3.90 0.3 0.11 < 1 1.3 0.092 0.063 0.060 < 0.0002 < 0.005 0.370 < 0.01 0.077 < 0.025 0.021 0.09 < 0.005 < 6 81 30 1,900 0.10 < 0.10 3,000 30,000
07/19/94 24.1 3.2 77 290 486 7.5 1.81 0.41 0.42 0.8 0.97 2.8 3.6 0.021 < 0.01 0.010 < 0.0002 < 0.005 0.083 < 0.01 0.017 < 0.005 < 0.005 0.10 0.006 27 190 200 26 0.08 < 0.10 11,000 30,000 80,000 300,000 4.0
09/19/94 22.7 3 120 930 888 7.6 2.60 1.20 2.70 5.2 1.6 4.1 9.3 0.029 0.014 0.022 < 0.0002 < 0.005 0.200 < 0.01 0.022 < 0.005 0.008 0.23 0.009 105 560 400 18 0.02 < 0.01 30,000 90,000 8.0
01/24/95 5 9.5 < 3 1,190 210 274 8.2 0.14 0.41 0.8 0.06 < 1 1.8 0.035 0.019 < 0.100 0.0002 < 0.005 0.180 < 0.01 0.068 < 0.005 0.06 0.007 7 60 25 380 0.10 < 1.1 < 1.1 < 0.01 1,700 13,000 < 2.0
11/21/96 30 17.0 < 3 1,980 150 575 8.2 < 0.05 0.52 1.90 0.8 0.3 2.1 2.9 0.033 < 0.100 0.230 0.07 < 0.005 < 6 58 32 840 < 0.01 < 1.1 < 0.01 240 1,230 < 2.2 0 1 (2,4-D)
08/10/97 17.5 < 3 4,800 260 8.5 0.60 0.37 1.48 2 0.2 5.2 7.2 0.029 < 0.100 0.200 0.15 < 0.005 8 230 < 3 4,400 < 0.01 < 0.10 3,000 50,000 9.2 0 1
02/24/98 12.0 < 3 1,460 88 8.4 < 0.50 0.61 6.04 0.59 0.2 1.7 2.3 < 0.010 < 0.100 0.170 0.09 < 0.005 13 120 20 850 < 0.01 < 1 0.10 5,000 24,000 < 2.2 0 2
02/16/00 < 3 610 62 2.15 0.49 0.362 1.9 2.39 0.071 < 0.010 < 0.100 < 0.100 0.320 < 0.200 0.00 13,000 30,000 1d 0 0
08/16/00 76 5.2 1,170 380 1.50 4.12 1.13 6.1 10.22 0.150 0.034 < 0.100 < 0.100 0.490 < 0.020 0.12 30,000 90,000 1a 1 (diazinon) 1 (2, 4-D)
02/25/03 9 < 3 187 100 139 7.7 0.19 0.44 < 0.1 0.92 1.36 0.025 < 0.010 0.0089 0.0055 < 0.100 < 0.0002 < 0.0005 0.080 0.100 < 0.0005 0.0071 < 0.005 0.0025 < 0.05 8,000 2,400 0 0 5 g,h,l,o,x 0
09/04/03 29 3,850 440 6.80 1.7 < 0.1 10 11.53 < 0.200 < 0.010 0.0900 < 0.100 0.450 < 0.020 0.11 17,000 30,000 0 0 0 0
11/12/03 156 110 150 0.26 0.38 0.61 < 0.1 2.4 3.01 0.024 0.038 0.0045 < 0.020 0.080 0.083 < 0.05 24,000 16,000 4 0 4 0

Median 53 17.3 < 3 1,190 210 486 8.2 0.26 0.41 2.15 0.8 0.1 0.3 2.4 3.0 0.033 0.020 0.02 0.100 < 0.100 < 0.0002 < 0.005 0.215 < 0.200 0.01 0.045 < 0.005 0.008 0.09 0.006 11 104 30 845 0.02 < 1.1 < 1.1 < 1.1 < 0.10 10,500 11,000 30,000 27,000 80,000 90,000 3.1 0 4 1
Average 179 17.3 < 2.1 2,848 264 472 8.0 0.66 0.59 2.68 1.50 0.05 0.50 3.58 5.14 0.068 0.017 0.050 0.055 < 0.042 0.0003 < 0.0021 0.288 < 0.061 < 0.004 0.067 < 0.0045 0.031 0.103 0.006 22 173 92 2,114 0.04 < DL < DL < DL 0.04 19,324 11,000 20,567 27,365 80,000 134,333 4.1 0 5 1

10/24/92 32 17.8 < 3 280 100 7.9 0.21 0.41 0.43 0.5 0.2 1.1 1.6 0.028 0.019 0.020 < 0.0002 < 0.005 0.170 < 0.01 < 0.04 < 0.025 0.08 0.005 12 74 10 0 < 0.01 < 0.10 5,000 130,000
02/08/93 56 10.5 < 3 830 130 8.2 < 0.10 0.64 4.70 0.4 0.14 < 1 1.4 0.017 0.021 0.018 < 0.0002 < 0.005 0.110 < 0.01 < 0.04 < 0.005 0.01 0.08 < 0.005 < 6 46 15 600 0.2 < 0.10 1,300 1,400 24,000 50000
07/19/94 24 23.4 6,540 430 611 7.3 0.61 0.09 2.10 2.3 1.2 1.7 4 0.068 0.057 0.063 < 0.0002 < 0.005 0.310 < 0.01 0.046 < 0.01 0.049 0.24 0.007 28 135 100 3 0.04 < 0.10 28,000 23,000 23,000 22,000 30,000 30,000 12.0
08/09/94 5 24.1 < 3 16,200 440 598 7.9 0.31 0.09 2.00 1.3 0.14 2.7 4 0.049 0.031 0.086 0.0002 < 0.005 0.170 < 0.01 0.028 < 0.005 0.061 0.93 < 0.005 15 295 75 1 < 0.01 < 0.10 170,000 30,000 70,000 23,000 < 2.0
08/19/94 2 23.1 < 3 4,010 390 626 8 < 0.05 < 0.05 0.82 2 0.37 3.1 5.1 0.040 0.035 0.037 < 0.0002 < 0.005 0.150 < 0.01 0.026 0.027 0.027 0.24 < 0.005 10 115 150 1,350 < 0.01 < 0.10 30,000 80,000 130,000 23,000 35,000 9,000 170.0
01/24/95 10.0 < 3 3,540 230 3 8.1 0.22 0.08 8.7 0.7 2.5 11.2 0.064 0.058 < 0.100 < 0.0002 < 0.005 0.290 < 0.01 0.044 < 0.005 0.11 0.01 14 97 15 1,100 0.10 < 1.2 < 1.2 < 0.01 3,000 17,000 4.0
08/12/95 5 27.3 3 3,390 510 620 7.4 0.75 0.24 3.10 < 0.2 0.4 8 8.2 0.056 0.035 0.029 < 0.0002 < 0.005 0.300 < 0.01 0.03 < 0.005 0.018 0.20 < 0.005 59 375 250 63 0.10 < 1.4 < 1.4 < 0.01 > 160,000 > 1,600 < 14.0
11/21/96 63 16.9 < 3 5,230 240 413 8 < 0.05 0.51 1.70 1.1 0.5 3.7 4.8 0.033 < 0.100 0.200 0.15 < 0.005 17 140 37 1,600 < 0.01 < 1 < 0.01 240 9,300 < 2.2 1 Prometon 1 (2,4-D)
07/22/97 27.0 1,060 230 200 297 8.1 0.44 0.13 0.9 1 2.5 3.4 0.029 < 0.100 0.260 0.12 < 0.005 26 130 200 240 < 0.01 < 1 < 0.10 90,000 90,000 < 2.2 0 1
08/08/97 3.7 1,500 240 7.9 1.53 0.08 0.47 2 2.5 6.1 8.1 0.150 0.210 0.620 0.18 0.33 41 310 150 600 0.012 5,000 160,000 < 2.2 0 0
08/14/98 30 < 3 4,060 330 1.00 2.5 0.66 5.8 8.3 0.110 0.011 < 0.100 < 0.100 0.440 < 0.020 0.24 3,000 160,000 < 2.2 1   (acetone) 0 1 (2,4-D)
02/16/00 < 3 1,970 200 1.71 1.74 0.485 3.9 5.64 0.012 < 0.010 < 0.100 < 0.100 0.054 < 0.020 0.10 11,000 30,000 1a 0 0
02/26/01 < 3 220 110 0.33 0.64 0.278 1.3 1.94 0.029 < 0.010 0.011 < 0.001 0.120 < 0.020 0.00 5,000 50,000 1a 0 0
02/12/03 99 < 3 79 110 172 7.2 0.31 0.18 0.26 0.73 < 0.1 2 2.73 0.018 < 0.010 0.0043 0.0060 < 0.100 < 0.0002 < 0.0005 0.075 < 0.020 < 0.0005 < 0.0005 < 0.050 0.0026 < 0.05 5,000 80,000 1a 0 9 g,h,I,j,k,l,u,v,x

Median 30 23.1 < 3 2,680 235 506 7.9 0.27 0.18 1.00 1.2 0.10 0.5 2.6 4.4 0.037 0.010 0.033 0.075 < 0.100 < 0.0002 < 0.005 0.185 < 0.020 < 0.01 0.035 < 0.005 0.025 0.14 < 0.005 16 133 88 420 0.01 < 1 1.3 1.3 < 0.10 5,000 80,000 26,500 50,000 35,000 20,000 2.2 0 9 1
Average 27 20.0 < 83.2 3,434 261 417 7.8 0.40 0.25 1.44 1.8 0.05 0.7 3.2 5.0 0.050 0.007 0.033 0.052 < 0.038 < 0.0001 < 0.002 0.234 < 0.010 < 0.004 0.027 0.010 0.026 0.19 0.037 23 172 100 556 0.05 < DL < DL < DL < DL 16,685 91,000 57,900 70,755 45,000 21,767 24.7 0 9 1

04/02/97 12.6 < 3 480 1,060 1,549 7.1 0.63 0.55 0.91 3.3 1.3 8.5 11.8 0.024 < 0.100 0.180 0.52 0.015 77 290 150 230 0.01 4.3 7,500 90,000 < 2.0 1 4
07/28/97 26.6 1,180 400 1,200 1,092 7.6 1.34 0.04 0.52 2.1 0.8 3.9 6 0.023 < 0.100 0.150 0.57 0.007 35 240 180 220 < 0.01 < 1 < 0.10 1,600,000 1,600,000 < 2.2
02/04/98 < 3 2,590 980 7.7 0.60 0.17 1.97 0.63 0.7 7.3 7.9 0.065 0.180 0.550 0.37 < 0.005 74 260 25 1,660 0.01 8,000 28,000 < 2.2 2 1
02/24/98 12.0 5,580 540 7.9 < 0.50 0.09 1.46 1 0.2 < 1 1 < 0.010 0.180 0.320 0.21 < 0.005 10 90 10 1,050 < 0.01 < 1 2,400 8,000 < 2.2 1 1
04/24/99 112 3.8 1,240 1,000 0.93 2.8 0.5 7.45 10.25 < 0.010 < 0.010 < 0.100 < 0.100 0.280 < 0.020 0.55 1   (acetone) 0 1 (2,4-D)
04/30/99 550 < 3 1,870 440 1.83 1.9 0.78 8.73 1.9 0.130 < 0.010 < 0.100 < 0.100 0.540 < 0.020 0.36 2 *** 0 1 (2,4-D)
02/21/00 5.1 1,910 100 2.10 0.64 0.179 3.2 3.84 0.012 < 0.010 < 0.100 < 0.100 0.833 < 0.020 0.25 1a 0
10/23/00 312 4.55 1,390 2,430 1.20 3.48 0.601 7.4 10.88 0.090 < 0.010 < 0.100 < 0.100 0.540 0.032 0.57 0 0
02/26/01 400 < 3 2,940 1,250 1.70 2.64 0.404 4.9 7.54 0.055 < 0.010 0.029 0.001 0.280 0.039 0.24 2,200 220,000 1a 0 0
11/24/01 75 14.5 630 1,590 0.86 2 1.61 7.8 11.8 0.012 < 0.010 < 0.100 < 0.100 0.071 0.035 0.70 1a 0 0
09/11/02 83 < 3 110 1,300 1,570 7.1 2.18 0.49 3.9 < 2.5 1.13 5.4 9.3 0.098 0.110 < 0.01 0.010 < 0.100 < 0.0002 0.0069 0.180 0.220 < 0.0005 0.019 0.0055 0.41 300,000 500,000
02/12/03 400 5 5,980 1,180 819 7.7 < 0.05 0.13 2.40 1.5 < 0.2 4.7 6.2 0.110 < 0.010 0.015 0.096 < 0.100 < 0.0002 0.0028 0.390 < 0.020 < 0.0005 0.045 < 0.05 0.034 < 0.05 500,000 22,000 1a 0 4 g,j,o,x 0
02/25/03 775 8 0.44 0.379 3 3 0.390 0.0094 0.014 0.00055 0.190 0.012 0.0059 0.22 30,000 30,000 0 0
07/19/03 500 1,330 0.63 1.2 7.7 9.53 0.075 0.020 0.020 < 0.100 0.250 0.052 0.33 1 0 0 0
02/21/04 340 660 274 7.5 0.48 0.42 1.8 < 0.2 2.9 4.7 0.027 < 0.010 < 0.01 0.077 < 0.020 < 0.0002 < 0.00050 0.890 0.400 0.0006 < 0.05 < 0.025 0.0051 0.24 1,600 33,000 1a 0 0 0

Median 12.6 4 1,315 1,120 1,092 7.6 0.60 0.13 1.06 2.0 0.7 0.7 5.4 7.5 0.055 0.010 0.010 0.100 < 0.100 0.0002 0.0017 0.280 0.034 0.0005 0.019 0.038 0.006 0.360 0.006 55 250 88 640 < 0.01 < 1 < 0.10 8,000 33,000 < 2.2 0 4 1
Average 17.1 102 1,854 1,076 1,061 7.5 0.79 0.20 1.23 2.02 0.66 0.72 5.56 7.04 0.075 0.017 0.009 0.064 < 0.041 0.0001 0.0026 0.376 0.082 0.0004 0.025 0.019 0.013 0.371 0.007 49 220 91 790 < DL 2 < DL 272,411 281,222 < DL 0 4 1

02/12/03 12 11,600 740 940 7.5 0.79 0.98 2.32 1.3 0.56 8.6 10.46 0.053 < 0.050 0.0079 0.034 < 0.500 < 0.0002 0.00090 0.330 < 0.100 < 0.0005 0.015 < 0.02 0.02 0.028 28,000 28,000 1a 0 4 g,h,o,x 0
07/31/03 800 170 2.9 0.18 7.9 10.98 0.058 < 0.010 0.120 < 0.100 0.210 < 0.020 0.29 1,600,000 1,600,000 1 1 8 0
11/12/03 210 540 0.36 0.69 4.8 0.25 0.69 5.74 0.028 0.035 0.009 < 0.020 0.130 0.180 0.26 50,000 220,000 1 0 4 0

Median 12 800 540 940 7.5 0.79 0.67 1.51 2.90 0.25 7.90 10.46 0.053 < 0.035 0.0079 0.034 < 0.100 < 0.0002 0.00090 0.210 < 0.100 < 0.0005 0.015 < 0.02 0.02 0.260 50,000 220,000 1a 0 4 0
Average 12 4,203 483 940 7.5 0.79 0.67 1.51 3.00 0.33 5.73 9.06 0.046 0.022 0.008 0.054 0.103 0.0001 0.00090 0.223 0.080 0.0003 0.015 0.010 0.02 0.193 559,333 616,000 0 4 0
02/12/03 7 100 110 153 7.4 0.37 0.19 0.32 0.6 < 0.1 1.6 2.2 0.026 < 0.010 0.0053 0.012 < 0.100 < 0.0002 0.00074 0.100 < 0.020 < 0.0005 0.0051 < 0.005 0.0025 < 0.05 7,000 30,000 1a 0 5 g,h,k,p,x 0
07/25/03 490 310 3.3 < 0.1 7.6 10.9 0.110 < 0.010 0.040 < 0.100 0.510 0.090 0.13 160,000 1,600,000 1 0 8 1
12/11/03 94 140 150 7.8 0.29 0.20 0.84 1.8 < 0.2 2.2 2.72 0.031 < 0.010 0.00055 0.014 < 0.020 < 0.00021 0.00053 0.150 0.150 < 0.0005 < 0.005 < 0.002 0.05 2,200 17,000 0 0 2 0

Median 7 100 140 152 7.6 0.33 0.20 0.58 1.80 < 0.10 2.20 2.72 0.031 < 0.010 0.003 0.014 < 0.100 < 0.0002 0.0006 0.150 < 0.090 < 0.0005 0.0051 < 0.005 0.0023 < 0.052 7,000 30,000 1a 0 5 0
Average 7 228 187 152 7.6 0.33 0.20 0.58 1.90 0.07 3.80 5.27 0.056 0.005 0.003 0.022 0.037 0.0001 0.0006 0.253 0.083 0.0003 0.0051 0.003 0.0018 0.069 56,400 549,000 1a 0 5 0
02/12/03 560 11,100 1,160 1,650 7.5 < 0.05 0.13 4.30 5.02 0.52 9.6 15.14 0.082 0.043 0.092 < 0.0002 < 0.0025 0.350 < 0.0025 0.06 1,600,000 300,000

Median 11,100 1,160 1,650 7.5 0.05 5.02 0.52 9.6 15.14 0.082 0.043 0.092 < 0.0002 < 0.0025 0.350 < 0.0025 0.06 1,600,000 300,000
Average 11,100 1,160 1,650 7.5 0.025 5.02 0.52 9.6 15.14 0.082 0.043 0.092 0.0001 0.0013 0.350 0.0013 0.06 1,600,000 300,000
09/11/02 320 < 3 60 1,450 1,950 7.3 < 0.45 0.32 9.9 < 2.5 3.2 13.1 0.015 0.017 0.0045 0.0024 < 0.100 < 0.0002 < 0.0005 0.051 0.058 < 0.0005 0.014 0.0038 0.59 1,600,000 900,000
10/27/02 218 < 3 10 1,490 2,230 8 0.29 9.86 1.2 11.06 0.012 0.0082 0.0031 0.0006 < 0.0005 < 0.0002 < 0.0005 0.065 0.058 < 0.0005 0.0083 < 0.005 0.0086 0.59 4d,cc,dd,ee 0 2 i,j 0

Median 35 1,470 2,090 8 0.45 0.31 9.9 2.50 2.2 12.1 0.014 0.013 0.0038 0.002 0.050 < 0.0002 < 0.0005 0.058 0.058 < 0.0005 0.011 0.005 0.0062 0.59 1,600,000 900,000
Average 35 1,470 2,090 8 0.226 0.305 9.9 1.25 2.2 12.1 0.014 0.013 0.0038 0.002 0.025 0.0001 0.0003 0.058 0.058 0.0003 0.011 0.003 0.0062 0.59 1,600,000 900,000 4 0 2 0

2003-2004 Median N/A 800 580 212 7.7 0.385 0.288 0.84 1.8 0.20 N/A 6.6 9.5 0.075 0.010 0.005 0.043 0.100 0.0002 0.0005 0.450 0.042 0.0006 0.05 0.015 0.0036 0.24 230,000 125,000 0 4 0
2003-2004 Average N/A 2,412 753 212 7.7 0.385 0.289 1.79 2.2 0.35 N/A 6.7 9.1 0.102 0.011 0.003 0.058 0.042 0.0001 0.0004 0.528 0.084 0.0004 0.03 0.008 0.0031 0.28 654,567 376,333 0 4 0

1992-2004 Median 81 18 < 3 885 580 642 7.5 0.61 0.19 0.96 1.74 0.20 0.60 4.9 7.4 0.044 0.010 0.015 0.086 < 0.100 < 0.0002 < 0.0050 0.230 0.023 < 0.010 0.026 < 0.005 0.015 0.24 < 0.005 35 230 100 230 0.02 < 1 1.10 1.10 < 0.10 24,000 55,000 30,000 60,000 105,000 90,000 < 2.2 0 0 4 0
1992-2004 Average 136 18.9 29 2,144 982 1,483 7.6 0.87 0.40 1.41 2.11 0.50 0.76 5.4 7.3 0.065 0.016 0.509 0.113 < 0.097 0.0032 < 0.0042 0.298 0.066 < 0.009 0.030 0.013 0.022 0.44 0.013 45 283 159 721 0.05 < DL < DL < DL < DL 435,556 263,173 223,809 227,077 228,112 323,514 9.9 0 0 4 1

Notes:

(1)  Insitu pH used for 3/25/94 Western Trib (a)  VOC detected is Acetone (i) SOC detected is Di-(2-Ethylhexyl)adipate, 0.6 ug/L. (p) SOC detected is Alachlor, 0.05 ug/L (y)  Pesticide detected is Diazinon
(2)  Phenol values are Lab measurements when both lab and in-situ measurements are available (b)  VOC detected is 2-Butanone (j) SOC detected is Di-n-Butylphthalate, 0.5 ug/L (q) SOC detected is Benzopyrene, 0.02 ug/L (z)  SOC detected is Heptachlor, 0.04 ug/L
(3)  In computing median values, concentrations below detection limits were assumed to equal the detection limit (d)  VOC detected is Chloroform (k) SOC detected is Phenanthrene, 0.02 ug/L (s) SOC detected is Metolalchlor, 0.05 ug/L (aa)  SOC detected is Lindane, 0.02 ug/L
(4)  Concentrations less than the detection limit were assumed to be 1/2 the detection limit for purposes of computing average values. (e)  VOC detected is Trichlorofloromethane (l) SOC detected is Pyrene, 0.05 ug/L (t) SOC detected is Propachlor, 0.05 ug/L (bb)  SOC detected is Metribuzin, 0.05 ug/L
(5)  Pesticides tested are atrazine, chlorpyrifos (Dursban), metachlor, malathion, prometon, and simazine. (f)  Herbicide detected is 2, 4-D and MCCP (m) SOC detected is Simazine, 0.05 ug/L (u)  SOC detected is Benzo(g,h,I)Perylene, 0.05 ug/L (cc)  VOC detected is chlorodibromomethane
(6) SOC detection limits dropped and the new detection limit is indicated in the "Notes" section, after each name. (g) SOC detected is Butylbenzylphthalate, 0.5 ug/L (n) SOC detected is Dimethylphthalate, 0.5 ug/L (v)  SOC detected is Benzo(k)Fluoranthene, 0.02 ug/L (dd)  VOC detected is bromodichloromethane
* Denotes grab sample taken from bottle X (h) SOC detected is Caffeine, 0.05 ug/L (o) SOC detected is Diethylphthalate, 0.5 ug/L (x)  SOC detected is Di(2-Ethylhexyl)phthalate, 0.6 ug/L (ee)  VOC detected is Total THM
** Denotes grab sample taken from flow stream while bottle X is filling
*** VOCs detected were carbon disulfide and acetone
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Table 8-14a (Continued)

Wet Weather Monitoring Data, 1992-2004
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Table 8-14b

Wet Weather Monitoring Data, 2002-2004

Location Date
Alkalinity 
in CaC03

Anion 
Sum

Cation 
Sum

Langelier 
Index - 25 

degree Potassium Sodium
ug/L mg/L meq/L meq/L mg/L mg/L mg/L

Las Vegas Wash 09/11/02 < 1 118 2.7 16.8 22 0.0056 0.11 < 1 144 0.32 < 5 22.9 0.118 200 0.270 160 < 0.05 < 0.02 0.81 20 839 0.002 3.6 0.11 71 0.14 18.0 20 130 460 < 1 116
02/12/03 106 3.1 8.26 9.03 0.0045 0.41 < 1 129 0.11 < 5 5.15 0.42 89 0.031 43 < 0.04 < 0.4 < 2 < 0.005 0.55 10.3 839 0.009 2 0.32 30 0.79 9.6 11 43 230 < 1 50,000 36
02/25/03 2.8 0.0044 0.009 110 1.20 0.036 < 0.4 < 2 3 44 0.09 8.1 54 170,000 31
07/19/03 < 0.5 138 6.2 15.8 20.20 0.0047 0.190 < 1 168 0.29 < 5 13.4 0.274 200 0.22 150 < 0.100 < 20.00 0.620 14 775 0.004 6.7 0.48 67 0.23 15.0 98 420 < 1 66
02/21/04 < 0.5 105 2.5 10.4 12.70 0.0033 0.082 < 1 129 0.074 < 5 8.16 0.265 120 170.00 80 < 0.040 0.530 481 0.005 2.7 0.25 44 0.08 12.0 14 64 280 < 10 1,600,000

Median 0.5 112 2.8 13.1 16.5 0.0045 0.11 1.0 137 0.20 5.0 10.8 0.27 120 0.27 102 0.04 0.4 2.0 0.013 0.68 15.2 839 0.006 3.0 0.22 44 0.14 9.6 16 54 345 1.0 110,000 36
Average 0.3 117 3.5 12.8 16.0 0.0045 0.16 0.5 143 0.20 2.5 12.4 0.27 144 0.50 102 0.03 0.2 1.0 0.006 0.68 15.2 839 0.006 2.9 0.22 48 0.34 11.9 16 76 345 0.5 110,000 61

02/25/03 < 0.5 38 4.6 1.21 1.60 < 0.01 0.14 < 1 46.3 < 0.005 < 5 1.85 0.151 23 < 0.01 3.5 < 0.01 < 1 < 0.4 < 2 < 0.005 0.110 < 6 83.4 0.009 4.3 -0.59 1.8 0.15 2.1 12 5.7 15 < 10 13,000 2.3
09/04/03 < 0.5 88 6.5 3.0 17.90 < 0.01 3.00 < 10 107.0 0.02 < 5.0 1.7 0.875 210 0.29 7.60 < 0.01 < 1 < 0.4 < 2 < 0.005 0.150 < 6 837 0.020 79 1.00 76.0 2.60 24 15 12 43 < 10 300000 28
11/12/03 < 0.5 41 1.6 1.4 1.92 < 0.001 0.08 < 1 50.1 0.01 < 5.0 6.3 0.052 23 0.02 6.90 < 0.05 < 1 < 0.4 < 2 < 0.005 0.170 < 6 76 0.003 2 -1.00 4.4 0.06 3 23 7.7 16 < 1 50000 22

Median 0.5 41 4.6 1.4 1.9 0.0100 0.14 1.0 50 0.01 5.0 1.9 0.15 23 0.02 7 0.01 1.0 0.4 2.0 0.005 0.15 6.0 83 0.009 4.3 -0.59 4 0.15 3.0 15 8 16 10.0 50,000 22
Average 0.3 56 4.2 1.9 7.1 0.0035 1.07 2.0 68 0.01 2.5 3.3 0.36 85 0.10 6 0.01 0.5 0.2 1.0 0.003 0.14 3.0 332 0.011 28.4 -0.20 27 0.94 9.7 17 8 25 3.5 121,000 17

02/12/03 < 0.5 50 0.51 1.62 1.77 < 0.001 0.046 < 1 61 0.012 7.1 7.7 0.0628 23 < 0.01 5.01 < 0.01 < 1 < 0.4 < 2 < 0.01 0.130 < 6 73 0.003 1.5 -1.00 3.8 0.041 2.5 4.7 5.7 20 < 1 220,000 23.7

02/12/03 < 0.5 86 3.3 17.9 39 0.0023 0.25 < 1 105 0.12 < 5 8.36 0.171 580 < 0.01 120 < 0.01 22 < 0.4 < 2 < 0.01 0.470 < 6 1,760 0.004 4.5 0.74 75 1.2 18 7 78 610 < 1 500,000 43
07/24/03 < 0.5 127 17 49.7 53.80 < 0.01 0.31 < 10 155 0.5 < 5 4.91 0.636 470 0.04 480 < 0.04 < 0.4 < 0.4 < 2 < 0.02 0.810 153 2000 0.01 16 1.20 200 1 48 23 290 1600 < 10 > 1,600,000 48

Median 0.5 107 10.150 33.8 46.4 0.0062 0.28 5.5 130 0.31 5.0 6.6 0.40 525 0.0260 300 0.03 0.4 2.0 0.015 0.64 79.5 1,880 0.007 10.3 0.97 138 0.96 33.0 15 184 1,105 5.5 46
Average 0.3 107 10.150 33.8 46.4 0.0037 0.28 2.8 130 0.31 2.5 6.6 0.40 525 0.0235 300 0.01 0.2 1.0 0.008 0.64 78.0 1,880 0.007 10.3 0.97 138 0.96 33.0 15 184 1,105 2.8 46

02/12/03 < 0.5 82 0.85 4.14 17.5 0.0032 0.13 < 1 99.9 < 0.005 < 5 5.02 0.258 270 0.013 14 < 0.01 140 < 0.4 < 2 < 0.02 0.360 < 6 839 0.007 2 0.59 40 0.27 4.9 9.8 14 97 < 1 500,000 21
04/14/03 < 0.5 93 1.911 6.68 29 0.014 0.44 < 5 113 0.078 < 5 9 0.184 380 0.430 42 < 0.01 3 < 0.4 < 2 < 0.005 0.35 9.1 1,360 0.004 21 0.59 100 0.49 12.0 14 33 170 < 5 500,000 60
07/24/03 < 0.5 105 < 2.500 10.8 31 < 0.010 0.49 < 10 128 0.1 < 5 5.11 0.417 400 0.700 110 < 0.04 8 < 0.4 < 2 < 0.020 0.80 6.2 1,410 0.009 22 0.96 100 0.54 16.0 18 62 260 < 10 > 1,600,000 24
08/16/03 < 0.5 95 3.1 8.41 71.6 < 0.0100 1.300 < 10 116 0.081 < 5 4.63 0.378 1000 0.14 33 < 0.020 0.008 < 0.4 < 2 < 0.02 0.300 7.52 3730 0.009 65 1.30 300 0.94 25.0 17 27 260 < 0.1 500,000 35

Median 0.5 94 2.2 7.5 30.2 0.0100 2.21 7.5 115 0.08 5.0 5.1 0.32 390 0.29 38 0.02 5 0.4 2.0 0.020 0.36 6.9 1,385 0.008 21.5 0.78 100 0.52 14.0 16 30 215 3.0 500,000 30
Average 0.3 94 1.8 7.5 37.4 0.0068 1.78 3.3 114 0.07 2.5 5.9 0.31 513 0.32 50 0.01 38 0.2 1.0 0.008 0.45 6.5 1,835 0.007 27.5 0.86 135 0.56 14.5 15 34 197 2.0 775,000 35

Monson Channel 02/12/03 < 0.5 167 1.3 12 16.8 0.0022 0.11 < 1 204 0.15 < 5 12.9 0.419 190 0.036 58 < 0.10 66 < 0.4 < 2 < 0.02 0.830 10.8 705 0.005 2 0.64 56 0.20 8.9 12 57 330 < 1 350,000 20
07/31/03 < 0.5 73 2.5 8.44 10.1 < 0.0100 0.11 < 10 89 0.13 < 5 8.92 0.115 98 0.091 47 < 0.04 3 < 0.8 < 4 < 0.02 0.550 24 389 0.003 2.8 -0.20 35 0.12 11.0 29 48 260 < 10 > 1,600,000 38
11/12/03 < 0.5 61 1.8 6.34 8.0 0.0026 0.08 < 1 74.3 0.077 < 5 14.9 0.0483 82 < 0.020 29 1.1 < 2 < 0.4 2.12 < 0.02 0.490 41.6 316 0.002 2.4 -0.59 27 0.07 8.1 37 33 200 < 1 160,000 56

Median 0.5 73 1.8 8.4 10.1 0.0026 0.11 1.0 89 0.13 5.0 12.9 0.12 98 0.04 47 0.10 3.3 0.4 2.1 0.020 0.55 24.0 389 0.003 2.4 -0.20 35 0.12 8.9 29 48 260 1.0 350,000 38
Average 0.3 100 1.9 8.9 11.6 0.0033 0.10 2.0 122 0.12 2.5 12.2 0.19 123 0.05 45 0.39 23.4 0.3 1.7 0.010 0.62 25.5 470 0.003 2.4 -0.05 39 0.13 9.3 26 46 263 2.0 703,333 38

Meadows Detention 02/12/03 < 0.5 49 0.48 1.74 1.79 0.0024 0.055 < 1 59.7 0.009 < 5 4.75 0.0975 23 < 0.01 4.5 < 0.10 < 1 < 0.4 < 2 < 0.005 0.200 < 6 75.9 0.004 0.57 -0.90 4.5 0.033 2.3 12 5 28 < 1 170,000 62
07/25/03 < 0.5 94 6.10 3.32 5.46 0.0130 0.280 < 10 115 0.042 < 5 14.5 0.1118 68 0.06 13 < 0.05 1 < 0.4 2.53 < 0.005 0.400 0.0139 236 0.003 6.1 -0.29 16 0.150 6.8 29 13 39 < 10 > 160,000 99
12/11/03 < 0.5 38 1.60 1.24 2.01 0.0041 0.086 < 1 46.6 0.01 < 5 1.48 0.191 25 0.03 5.4 < 0.02 < 1 < 0.4 < 2 < 0.005 0.170 < 6 86.3 0.01 1.9 -0.49 5.8 0.045 2.8 12 5 13 < 1 50,000 17

Median 0.5 49 1.6 1.7 2.0 0.0041 0.09 1.0 60 0.01 5.0 4.8 0.11 25 0.03 5 0.05 1.0 0.4 2.0 0.005 0.20 6.0 86 0.004 1.9 -0.49 6 0.05 2.8 12 5 28 1.0 160,000 62
Average 0.3 60 2.7 2.1 3.1 0.0065 0.14 2.0 74 0.02 2.5 6.9 0.13 39 0.03 8 0.03 0.7 0.2 1.5 0.003 0.26 2.0 133 0.006 2.9 -0.56 9 0.08 4.0 18 8 27 2.0 126,667 59

Lake Las Vegas 02/12/03 122 < 2.5 17.6 12.3 < 0.005 < 5 149 9.42 0.306 120 160 0.640 1,980 0.005 56 0.95 33 2.8 14 75 490 < 5 1,600,000

Las Vegas Creek 02/12/03 < 0.5 55 0.5 1.88 2.67 < 0.001 0.056 < 1 67 0.016 < 5 5.33 0.109 35 < 0.01 5.9 < 0.10 < 1 < 0.4 < 2 < 0.005 0.330 7.9 117 0.004 0.53 -0.59 7.1 0.033 2.6 12 6.1 26 < 1 170,000 20
07/24/03 < 0.5 127 2.0 8.27 13.80 0.004 0.160 < 1 155 0.13 < 5 9.8 0.319 150 0.05 40 < 0.05 1.2 < 0.4 2.36 < 0.020 0.610 13.5 601 0.005 8 0.42 55 0.180 11.0 30 35.0 210 < 1 1,600,000 80
08/16/03 < 0.5 100 < 2.5 4.05 20.50 < 0.010 0.600 < 10 122 0.037 < 5 9.71 0.199 280 0.03 13 < 0.02 < 1 < 0.4 < 2 < 0.020 0.330 20 983 0.004 17 0.49 69 0.430 8.4 22 13.0 75 < 100 > 1,600,000 54

Median 0.5 100 2.0 4.1 13.8 0.0035 0.16 1.0 122 0.04 5.0 9.7 0.20 150 0.03 13 0.05 1.0 0.4 2.0 0.020 0.33 13.5 601 0.004 8.0 0.42 55 0.18 8.4 22 13 75 1.0 1,600,000 54
Average 0.3 94 1.3 4.7 12.3 0.0030 0.27 2.0 115 0.06 2.5 8.3 0.21 155 0.03 20 0.03 0.7 0.2 1.5 0.008 0.42 13.8 567 0.004 8.5 0.11 44 0.21 7.3 21 18 104 17.0 1,123,333 51

Las Vegas Wash 02/12/03 < 1 133 0.025 19.8 23.3 < 0.001 0.069 < 1 162 0.23 < 5 16.2 0.21 150 0.0034 220 < 0.05 < 0.02 0.92 13.4 0.003 1.2 0.24 74 0.10 24 21 210 490 < 1 50
at Pabco Rd. 04/14/03 < 5 117 0.064 24.3 23.4 < 0.001 0.067 < 1 142 0.17 < 5 2.84 0.923 130 0.0063 390 0.15 < 0.4 < 2 < 0.02 0.61 < 6 530 0.02 < 0.1 0.82 50 0.034 25 8.6 280 490 < 1 8

Median 3.0 125 0.045 22.1 23.4 0.0010 0.07 1.0 152 0.20 5.0 9.5 0.57 140 0.0049 305 0.10 0.4 2.0 0.020 0.77 9.7 530 0.012 0.7 0.53 62 0.07 24.5 15 245 490 1.0 29
Average 1.5 125 0.045 22.1 23.4 0.0005 0.07 0.5 152 0.20 2.5 9.5 0.57 140 0.0049 305 0.09 0.2 1.0 0.010 0.77 8.2 530 0.012 0.6 0.53 62 0.07 24.5 15 245 490 0.5 29
2003-2004
Median 0.5 95 2.5 8.3 13.8 0.010 0.190 10.0 116 0.077 5.0 8.2 0.27 150 0.06 33 0.040 1.0 0.4 2.0 0.020 0.49 10.5 601 0.005 6.7 0.42 55 0.18 11.0 22.5 33 210 10.0 1,050,000 43
Average 0.3 92 4.1 10.1 20.7 0.005 0.521 2.9 112 0.115 2.5 8.0 0.30 240 13.21 78 0.103 1.5 0.2 1.5 0.840 0.46 24.1 917 0.007 17.8 0.27 77 0.47 14.7 22.4 54 283 6.4 901,667 47
Overall:
2002-2004 Median 0.5 95 2.5 8.3 15.3 0.004 0.120 1.0 116 0.078 5.0 7.9 0.20 130 0.03 41 0.040 1.0 0.4 2.0 0.020 0.48 7.7 705 0.005 3.0 0.37 44 0.15 11.0 14.5 35 220 1.0 350,000 36
2002-2004 Average 0.4 93 2.8 10.2 18.1 0.004 0.333 1.9 113 0.109 2.7 8.3 0.28 202 6.68 86 0.068 13.1 0.2 1.2 0.423 0.47 15.8 845 0.006 12.4 0.21 59 0.46 12.7 17.2 63 274 3.8 654,913 42

Notes:

This chart shows the lab results of the expansion constituents added during the 2001-2002 term.
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similar from 1992 to 2004.  In comparing the 2003-
2004 data with that of previous years, TSS levels 
were slightly lower than the 1992-2004 average and 
TDS levels were the same as the term average.  The 
level of surfactants was lower than the 1992 to 2004 
average.   This year, phosphate concentrations were 
slightly lower than the overall calculated average and 
total nitrogen concentrations were higher than the 
overall average.  Fecal coliform levels were higher 
by one order of magnitude than the overall average, 
which is a significant increase from the previous 
year’s value.  There was also an increase of almost 
double in the value for fecal streptococci since the 
previous year, with the level now over double the 
overall term typical value.

Pesticides and herbicides are reported as detect/non-
detect rather than as a specific concentration.  In 
2003-2004, no herbicides and no pesticides were 
detected in the Las Vegas Valley washes. 

Analysis this year showed eight VOC detections in 
the wet weather samples in the Las Vegas Wash.  At 
least one VOC was detected at each site.  The most 
commonly detected VOC was 2-butanone.  Thirty-
one different SOCs were detected in the samples, 
and a complete list is located at the bottom of 
Tables 8-13a through 8-13c.  At least one SOC was 
detected at each site, except for Las Vegas Wash at 
Desert Rose.  The most commonly detected chemicals 
were di(2-ethylhexyl)phthalate and caffeine.

In 2003-2004, dissolved copper was detected in C-1 
Channel and Monson Channel, dissolved zinc was 
detected in Las Vegas Wash, Flamingo Wash, C-1 
Channel, Las Vegas Wash, Monson Channel, and 
Meadows Detention Basin, and dissolved lead was 
not detected in any sample.

Diquat, paraquat, and endothal were undetected.  
Levels of paraquat were predominantly undetected 
at the sampling sites, although a detection was 
recorded at Meadows Detention Basin.

8.3.5.2 Potential Sources of Bacteria in 
Wet Weather Flows

High bacteria levels have been recorded in wet 
weather flows at certain times over the 1992-2004 
sampling period.  Table 8-16 summarizes the wet 

weather fecal coliforms and fecal streptococci data 
collected over the full monitoring period.  Some 
older studies have found that the ratio of fecal 
coliform (FC) to fecal streptococci (FS) counts 
can sometimes be an indicator of the nature of the 
bacteria source.  If FC/FS is greater than 4, the 
source is likely to be human, whereas if FC/FS is 
less than 1, the source is likely to be other warm-
blooded animals.  Ratios between 1 and 4 may be 
inconclusive.  In stormwater monitoring where 
sampling can occur many days or weeks after the 
bacteria has been introduced to the environment, the 
reliability of this approach can decrease significantly 
and thus it is not recommended.  However, because 
more extensive bacteria tracing procedures have not 
been incorporated into this study, FC/FS ratios are 
presented in Table 8-16 for reference.

In 2001, UNLV reported on the results of two studies 
investigating the microbiological origins of indicator 
organisms in Las Vegas Wash and its tributaries. 
Results are summarized below.

•   Fecal coliform counts range from 100 to 
10,000 MPN/100 mL in tributary streams and 
the lower Wash.  Fecal counts are similar in 
magnitude to fecal coliforms.

•   Tributaries have similar bacteria counts as 
Las Vegas Wash.

•  No canine, equine or bovine “signal” was 
detected in streptococci indicators.

•   Some human “signal” was found in 67 percent of 
samples, and high human “signal” was found in 
some samples.  It was hypothesized that this could 
be from septic systems, homeless populations, or 
sewer line leaks.

•  Significant avian “signal” was found in Duck 
Creek.

•  Higher human “signal” was detected in Duck 
Creek than in other tributaries.

•   High avian “signal” and some human “signal” 
was detected in plant, sediment and water 
samples.  A reservoir of human-originating fecal 
streptococci was found in channel sediments.
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Table 8-16

Wet Weather Flow Bacteria Data

Location Date

Fecal Coliform
Bacteria

MPN/100 mL

Fecal
Streptococci
MPN/100 mL FC/FS

Western 08/30/92 >160,000 >16
Tributary 10/24/92 130,000 300,000 0.43
at Civic 02/08/93 30,000 22,000 1.36
Center 05/14/93 5,000,000 1,700,000 2.94

08/04/93 30,000 160,000 0.19
02/04/94 3,000 90,000 0.03
03/25/94 <2 50,000 <.00004
07/19/94
08/09/94
01/24/95 5,000 22,000 0.23
05/24/95
08/12/95 >160,000 >1,600
03/13/96 5,000 11,000 0.45
11/21/96 40,000 50,000 0.80
07/28/97 160,000 90,000 1.78
09/01/97 160,000 90,000 1.78

Las Vegas 08/30/92 160,000 >16
Creek 10/24/92 700,000 500,000 1.40

at Various 10/28/92 80,000 500,000 0.16
Locations 02/08/93 17,000 160,000 0.11

05/14/93 5,000,000 5,000,000 1.00
08/04/93 5,000,000 160,000 31.25
02/04/94 2,200 35,000 0.06
03/11/95 24,000 160,000 0.15
05/24/95
08/20/95 28,000 90,000 0.31
05/24/96 11,000 16,000 0.69
07/15/96 3,000,000 80,000 37.50
02/24/98 5,000 13,000 0.38
03/26/98 160,000 90,000 1.78
02/21/00 8,000 170,000 0.05
02/12/03 5,000 90,000 0.06
07/25/03 900,000 500,000 1.80
08/16/03 1,600,000 240,000 6.67

Duck Creek 08/30/92 50,000 >16
at Boulder 10/24/92 50,000 30,000 1.67
Highway 02/08/93 400 3,000 0.13

08/04/93 1,700,000 160,000 10.63
02/04/94 1,100 8,000 0.14
03/25/94 3,000 13,000 0.23
07/19/94 900,000 240,000 3.75
01/24/95 5,000 17,000 0.29
02/20/96 3,000 13,000 0.23
07/14/96 5,000,000 500,000 10.00
04/02/97 7,000 90,000 0.08
07/22/97 22,000 17,000 1.29
02/03/98 1,100 50,000 0.02
09/08/98 17,000 24,000 0.71
06/02/99 7,900 130,000 0.06
09/22/99 160,000 35,000 4.57
02/16/00 8,000 80,000 0.10
08/30/00 110,000 90,000 1.22
07/06/01 900,000 300,000 3.00
02/12/03 30,000 160,000 0.19
07/24/03 1,600,000 80,000 20.00
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Table 8-16 (Continued)

Wet Weather Flow Bacteria Data

Location Date

Fecal Coliform
Bacteria

MPN/100 mL

Fecal
Streptococci
MPN/100 mL FC/FS

Flamingo 10/24/92 80,000 80,000 1.00
Wash 02/08/93 1,700 90,000 0.02

at Nellis 06/05/93 8,000 50,000 0.16
08/05/93 300,000 90,000 3.33
02/04/94 1,300 22,000 0.06
03/25/94 24,000 160,000 0.15
07/19/94
08/19/94 170,000 300,000 0.57
01/24/95 3,000 22,000 0.14
05/24/95
08/12/95 >160,000 >1,600
01/31/96 13,000 3,000 4.33
11/21/96 240 738 0.33
09/25/97 90,000 160,000 0.56
02/03/98 5,000 50,000 0.10
02/24/98 13,000 17,000 0.76
02/12/03 7,000 17,000 0.41
04/14/03 130,000 70,000 1.86
07/24/03 1,600,000 170,000 9.41
08/16/03 300,000 10,000 30.00

C-1 Channel 08/30/92 90,000 >16
at Warm 02/08/93 3,000 30,000 0.10
Springs 07/19/94

01/24/95 1,700 13,000 0.13
11/21/96 240 1,230 0.20
08/10/97 3,000 50,000 0.06
02/24/98 5,000 24,000 0.21
02/16/00 13,000 30,000 0.43
08/16/00 30,000 90,000 0.33
02/25/03 8,000 2,400 3.33
09/04/03 17,000 30,000 0.57
11/12/03 24,000 16,000 1.50

Sloan 10/24/92 5,000 130,000 0.04
Channel 02/08/93 1,300 24,000 0.05

at Charleston 07/19/94 28,000 22,000 1.27
08/09/94
08/19/94 30,000 23,000 1.30
01/24/95 3,000 17,000 0.18
08/12/95 >160,000 >1,600
11/21/96 240 9,300 0.03
07/22/97 90,000 90,000 1.00
08/08/97 5,000 160,000 0.03
08/14/98 3,000 160,000 0.02
02/16/00 11,000 30,000 0.37
02/26/01 5,000 50,000 0.10
02/12/03 5,000 80,000 0.06

□ Highlighted entries denote FC/FS>4, indicating higher likelihood of 
potential significant human waste contribution



2003 - 2004 Annual Report8 - 42

SECTION 8

These findings are generally consistent with the 
evaluation of FC/FS ratios, which indicate a moderate 
potential human influence and a stronger non-human 
influence.

As Las Vegas Valley is a relatively new community 
without the aging sanitary sewer systems and/or 
combined sewer systems, which plague much of 
the rest of the country, it is believed that cross-
connections between the sanitary and storm sewer 
systems are not a chronic problem for wet weather 
events.  It is possible that human waste contributions 
are related to the relatively large number of homeless 
people in Las Vegas Valley who do not have access 
to sanitation facilities throughout the day.  Channel 
inspections by the CLV staff found evidence of human 
defecation in Las Vegas Creek during the 1996-1997 
and 1997-1998 reporting periods.  In recent years, 
lift station failures have been responsible for raw 
sewage discharges in Duck Creek.  

8.3.5.3 Comparison to Arid Southwest 
Region Water Quality Data

Several major arid Southwest United States 
communities were contacted in 1997 to collect 
wet weather data.  Information was collected from 
Maricopa County, Arizona; City of Tucson, Arizona; 
Pima County, Arizona; and Albuquerque, New 
Mexico.  Each entity was in the process of negotiating 
an NPDES municipal stormwater discharge permit 
with EPA at the time of the contact (January 1997).

Water quality data from these other arid communities 
shows the same broad range in concentrations as 
Las Vegas Valley data.  Although there is limited 
sampling data available to date, a cursory inspection 
of the data in 1997 suggested that there is good general 
agreement between constituent concentrations in 
all the Southwest United States communities.  It 
appears that the Las Vegas Valley samples tend to 
have higher TDS and bacteria concentrations than 
the other communities.  More detailed comparative 
statistical analyses have not been performed at this 
time.

Comparisons with nationwide urban runoff water 
quality data were made in previous annual reports.  
These comparisons found that Las Vegas Valley wet 
weather flows tended to be higher in BOD, COD, 

TSS, TDS, nutrients and bacteria than the national 
averages, and lower in heavy metals.  Generally 
higher concentrations of organic material, nutrients 
and solids are attributed to the lower rainfall, fewer 
storms, and greater constituent washoff per storm in 
the arid Southwest.

In March 2000, the journal entitled “Watershed 
Protection Techniques” included an article on 
stormwater quality management in arid and semi-
arid regions.  Table 8-17 compares water quality 
data in that article with data from Las Vegas Valley.  
Concentrations for all listed constituents are higher 
in Las Vegas than the national average, but for the 
most part are similar to other arid and semi-arid 
areas.

8.3.5.4 Comparison of Wet Weather and 
Dry Weather Concentrations

Wet weather monitoring results from the 1992-2004 
storms were compared to dry weather-sampling 
data from 1991-2004 at the same locations.  Dry 
weather data collected by SNWA for 2003-2004 
was used for this analysis.  Table 8-18 compares 
the typical dry weather concentrations as developed 
in the 2001-2002 Dry Weather Field Screening 
Report (in Section 3) with the typical wet weather 
concentrations from Table 8-14.  Table 8-18 
also shows the relative magnitude of wet weather 
versus dry weather concentrations.  The following 
observations are drawn.

1. Bacteria counts are about forty times greater in 
wet weather flows.

2. Total suspended solids are about one order of 
magnitude higher and turbidity is about 2 orders 
of magnitude higher in wet weather flows, due to 
the high sediment loads present in storm flows.  
Total dissolved solids are about five times lower 
in wet weather flows.  This is attributed to the 
fact that a large component of dissolved solids 
in dry weather flows in the high-concentration 
outfalls (Duck Creek and Flamingo Wash) comes 
from groundwater recharge to the wash; during 
runoff conditions this component is diluted by 
the increased flow volume, resulting in a lower 
TDS concentration.
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Table 8-18

Comparison of Wet Weather and Dry Weather
Pollutant Concentrations in Las Vegas Valley

(1991-2004)

Constituent

Typical Dry 
Weather 

Concentration

Typical Wet 
Weather 

Concentration Wet/Dry
Biochemical Oxygen Demand (mg/L) <6 35 >6
Chemical Oxygen Demand (mg/L) 16 230 14
Total Suspended Solids (mg/L) 13 885 73
Total Dissolved Solids (mg/L) 3,050 580 0.19
Oil and Grease (mg/L) <3.0 <3.0 1.0
Total Petroleum Hydrocarbons (mg/L) <1.0 <1.0 1.0
Total Kjeldahl Nitrogen (mg/L) 1.0 4.9 4.9
Nitrate -N (mg/L) 3.98 1.74 0.43
Ammonia - N (mg/L) <0.05 0.60 >12
Total Nitrogen (mg/L) 4.4 7.4 1.7
Orthophosphate - P (mg/L) <0.05 0.19 >2
Total Phosphorus (mg/L) 0.05 0.96 >20
Cadmium (mg/L) <0.005 <0.005 1.0
Chromium (mg/L) <0.01 0.015 >1.5
Copper (mg/L) <0.01 0.044 >4.2
Lead (mg/L) <0.002 0.086 >96
Nickel (mg/L) 0.011 0.026 >5.5
Mercury (mg/L) <0.0002 <0.0002 0.8
Zinc (mg/L) <0.02 0.230 >10
Arsenic (mg/L) 0.008 0.015 2.5
Boron (mg/L) 0.96 0.24 0.25
Cyanide (mg/L) <0.005 0.005 >1.0
Turbidity (NTU) 2.16 230 101
PH 8.3 7.5 0.9
Surfactants (mg/L) 0.1 0.61 6.2
Phenol (mg/L) <0.01 0.02 >2
Total Chlorine (mg/L) <0.10 <0.10 1.0
Color (ACU) 15 100 6.7
Selenium (mg/L) 0.010 <0.005 0.33
Fecal Coliforms (MPN/100 mL) 625 24,000 26
Salmonella <2.2 <2.2 1.0
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3. Hydrocarbons are somewhat higher in wet 
weather flows, but are still only slightly above 
detectable quantities. Surfactants are an order of 
magnitude higher in wet weather flows.

4. Total nitrogen is about one and a half times higher 
in wet weather flows, and total phosphorus is 
about twenty times higher in wet weather flows.

5. Most heavy metals are found in significantly 
higher concentrations in wet weather flows, but 
concentrations are still low.  Mercury, cadmium, 
and silver were below detectable levels in most 
samples of both wet and dry weather flows.  
Nickel concentrations were one and a half times 
larger in wet weather versus dry weather flows.

6. BOD and COD are about an order of magnitude 
higher in wet weather flows.

7. Wet weather flow pH varies more extensively 
than dry weather flow pH, but remains within an 
acceptable range of 7.2 to 8.5.

Based on the above findings, wet weather flows are 
a significantly more important contributor of short-
term high pollutant concentrations to receiving waters 
in Las Vegas Valley than dry weather flows.  Of the 
constituents sampled, only TDS, nitrate, boron and 
selenium have consistently higher concentrations 
during dry weather than wet weather.  

8.3.5.5 Other Local Water Quality Data
Several other agencies have conducted wet (and 
dry) weather water quality monitoring programs 
in Las Vegas Wash, its tributaries, and Lake Mead.  
These include SNWA, the wastewater dischargers, 
USGS, and the National Park Service.  The 
Lake Mead Water Quality Forum and SNWA are 
maintaining water quality data in a computerized 
database accessible to public and private agencies 
and investigators.  Previous NPDES municipal 
stormwater data has been included in the database.

Impetus for formation of the Lake Mead Water Quality 
Forum came in part from published reports of a USGS 
monitoring effort as part of the NAWQA program 
which found evidence of endocrine disruption in 
carp in Las Vegas Bay.  It is possible that this may 
be attributed to synthetic organic compounds and 

other toxic constituents originating in Las Vegas 
Valley and found in measurable quantities in Lower 
Las Vegas Wash and Las Vegas Bay in Lake Mead.  
Research into these conditions and possible sources 
of toxic contaminants is continuing.

The Las Vegas Wash Coordination Team, Lake Mead 
Water Quality Forum and other organizations have 
worked together to investigate the possible causes 
of the algae bloom in Las Vegas Bay in 2001-2002.  
One possible cause is phosphorus contributed by 
runoff from the Las Vegas Wash watershed, although 
other sources such as the wastewater treatment 
plants may also be responsible.  Data collected for 
the NPDES municipal stormwater program may 
be useful in understanding contributions from wet 
and dry weather flows, and data collected by other 
agencies may improve understanding of wet and dry 
weather runoff water quality characterization.

8.3.6 Summary
Key results and findings of the 2003-2004 Wet 
Weather Monitoring program for the NPDES 
stormwater discharge permit for Las Vegas Valley 
are summarized as follows:

1. Automated sampling equipment was operated 
at two of the seven designated major outfalls to 
Las Vegas Wash and at two sites on Las Vegas 
Wash.  Where necessary, flow meters were 
also operated.  Equipment was maintained 
throughout the year in response to vandalism and 
other problems, and probes and samplers were 
adjusted as necessary to assure proper sampling 
during runoff events.

2. Water quality samples were collected and 
analyzed for nine storms covering multiple 
watersheds.  One flow-weighted composite 
sample was analyzed at each site where 
automated sampling was successful.  

3. In general, the Las Vegas Valley data are 
consistent with runoff quality data collected 
in other parts of the country, although some 
constituents tend to be higher and others are 
lower.  The higher concentrations may be 
attributed to the fewer number of storms in the 
arid Southwest compared to the rest of the nation.  
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Reasonably good agreement is found with other 
arid Southwest wet weather data.

4. The 2003-2004 data are consistent with the 
water quality data collected from 1992 to 2004 
in Las Vegas Valley.

5. A comparison of typical pollutant concentration 
to watershed characteristics shows that 
Las Vegas Creek, Western Tributary, Las Vegas 
Wash and Flamingo Wash tend to have slightly 
higher concentrations of pollutants most directly 
related to urban activity.

6. As in previous years, wet weather flows 
contributed the highest loads of suspended 
solids, surfactants, BOD/COD, and phosphorus 
to Las Vegas Wash, while dry weather flows 
contributed the highest loads of dissolved solids, 
and boron.

7. Herbicides were detected in both the Las Vegas 
Creek and Meadows Detention Basin.  Detections 
of pesticides were found in the Las Vegas Creek 
and Monson Channel.

8. The majority of samples contained detection of 
VOCs and SOCs.  At least one VOC and SOC 
were detected at each site, except Las Vegas 
Wash at Desert Rose in which no SOCs were 
detected.  Compared to the previous year, in the 
2003-2004 permit year, there was an increase in 
the number of SOCs detected.

9. Dissolved copper, lead and zinc were analyzed, 
and a couple samples contained detects of 
dissolved copper and zinc in the 2003-2004 
sampling period.

8.4 EVALUATION OF PREVIOUSLY 
COLLECTED DATA

8.4.1 Preface
This subsection presents a proposed stormwater 
monitoring plan in compliance with the MS4 NPDES 
permit.  The stormwater monitoring plan is required 
by paragraphs 4.4 and 5.1.1 of the permit, and is 
further prescribed by Section 4 of the adopted MS4 
SWMP.

As required by the permit, this subsection presents 
a summary of the water quality data collected 
in previous permit years.  Based on that data, 
recommendations are made for wet and dry weather 
monitoring programs for the remaining four years of 
the five-year MS4 permit.    

8.4.2 History of MS4 Permit 
Stormwater Monitoring

8.4.2.1  Monitoring Objectives
The first MS4 permit for Las Vegas Valley was 
issued in December 1990. In the first permit year, 
a monitoring plan was developed for performing 
wet and dry weather water quality characterization 
monitoring.  The objectives of this monitoring 
program were to: (1) characterize the overall quality 
of storm runoff and base flows in Las Vegas Valley; 
and (2) screen wet and dry weather flows for possible 
illegal/illicit discharges to the MS4.  These have 
remained the primary objectives of the monitoring 
program as it has evolved over the years.  In some 
years additional special monitoring activities have 
been performed to address specific issues or answer 
particular questions regarding stormwater quality in 
Las Vegas Valley.

8.4.2.2  Monitoring Locations
Because the original MS4 permit regulated the 
discharge from “major stormwater outfalls” and 
defined these outfalls as the six main tributaries 
to Las Vegas Wash, these outfalls were selected as 
the monitoring stations for the wet and dry weather 
monitoring program. Additional dry weather sites 
were added near the upstream limit of constant 
dry weather flow where this point could be readily 
determined and accessed.  The original monitoring 
stations are listed in Table 8-19.  In 1997, a 
cooperative agreement was reached with the USGS 
to collect and analyze samples at the Las Vegas 
Wash at Desert Rose Golf Course stream gage site.  
Because this site is downstream of some of the major 
tributary confluences, sampling at the upstream 
sites was discontinued in 1997.  In 2001 a second 
cooperative agreement was reached with SNWA by 
which MWH would perform wet weather monitoring 
and sample analysis for the MS4 and SNWA Urban 
Tributary program, and SNWA would perform dry 
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Table 8-19

MS4 Monitoring Site Locations and Period of Record

Water Quality Monitoring Sites

Wet Weather 
Period of 
Record

Dry Weather 
Period of 
Record Importance

Western Tributary at Civic Center 1992-1997 - Major Tributary Outfall
Western Tributary at Cheyenne - 1991-1997 Major Tributary Outfall
Las Vegas Creek at Pecos 1992-2004 1991-2003 Major Tributary Outfall
Flamingo Wash at Nellis Boulevard 1992-2004 1991-2003 Major Tributary Outfall
Flamingo Wash at Swenson Street - 1991-1997 Upstream End of Baseflow
Sloan Channel at Charleston Boulevard 1992-2004 1994-2003 Major Tributary Outfall
Duck Creek at Boulder Highway 1992-2004 1991-2003 Major Tributary Outfall
Duck Creek at Russell Road - 1991-2000 Upstream End of Baseflow
C-1 Channel at Warm Springs Road 1992-2004 - Major Tributary Outfall
Las Vegas Wash at Desert Rose Golf Course 1997-2004 1994-2000 Above Wastewater Plants
Las Vegas Wash below Lake Las Vegas 2003-2004 2000(1) Below All Urban Contribution
Monson Channel at Stephanie Street 2003-2004 2000(1) Urban Tributary Outfall
Meadows Detention Basin Outflow 2003-2004 2000(1) Urban Tributary Outfall

(1) For SNWA Only in 2000; Incorporated With NPDES Program in 2001

weather monitoring and sample analysis for both 
programs.  Because SNWA desired monitoring sites 
at locations not in the original MS4 program, the 
program was expanded to include these additional 
sites.  Table 8-19 lists all of the monitoring sites in 
the MS4 program and their periods of record.

8.4.2.3 Monitoring Procedures   

Wet Weather Monitoring Procedures
In most sampling locations, automated monitoring 
equipment was installed to collect wet weather 
samples.  Automated samplers were set to activate 
when the stage in the channel rose to a specified 
level. The samplers filled up to 24 bottles (depending 
on the duration of the runoff event) with a new bottle 
filled each 7 minutes.  Flow-weighted composite 
samples were then prepared and sent to the laboratory 
for analysis.  When automated samplers did not 
operate properly due to vandalism or other factors, 
single grab samples were collected and analyzed.  In 
addition, certain constituents require grab samples 
to minimize contamination by the sample collection 
equipment.

In the first few years of the MS4 program, an attempt 
was made to collect samples from three runoff events 

at each monitoring station.  The lack of representative 
storm events (defined as producing between 0.1 and 
0.8 inches of rainfall), combined with problems with 
sampling equipment, made it impossible to achieve 
this goal.  The target was subsequently reduced to 
two storms per year at each station.

Dry Weather Monitoring Procedures
The dry weather characterization sampling program 
performed by MWH consisted of collecting grab 
samples on two consecutive days, analyzing each 
sample, then reporting the average of the two 
samples.  Samples were collected in fall and spring 
at each station in the first few years of the program.  
When few differences were found between the fall 
and spring samples, the spring sampling event was 
discontinued.  When SNWA took over the program 
in 2001, single grab samples were collected four 
times per year at each station.

8.4.2.4 Constituents
Table 8-20 lists the constituents analyzed over the 
course of the MS4 permit monitoring program.  The 
constituents analyzed during the first years of the 
program were selected based on EPA guidelines for 
MS4 permits.  After the first 5 years of monitoring, 
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Table 8-20
 

MS4 Monitoring Program Constituents and Periods of Record

Constituent

Wet 
Weather 
Period of 
Record

Dry Weather 
Period of 
Record Constituent

Wet Weather 
Period of 
Record

Dry Weather 
Period of 
Record

Temperature 1992-1998 1991-2004 VOCs 1992-2004 1998-2000
Oil and Grease 1992-2004 1991-2000 Pesticides 1996-2004 1996-2000
Total Suspended Solids 1992-2004 1991-2004 SOCs 2003-2004 1998-2000
Total Dissolved Solids 1992-2004 1991-2004 Herbicides 1996-2004 1996-2000
Specific Conductance 1992-2004 1991-2004 2-chloroethylvinyl-ether 2002-2004
pH 1992-2004 1991-2004 Alkalinity 2002-2004
Surfactants 1992-2004 1991-2004 Aluminum 2002-2004
Orthophosphate 1992-2004 1991-2004 Anion sum 2002-2004
Total phosphorous 1992-2004 1991-2004 Cation sum 2002-2004
Nitrate 1992-2004 1991-2004 Antimony 2002-2004
Nitrite 2002-2004 1998-2004 Barium 2002-2004
Ammonia-Nitrogen 1992-2004 1991-2004 Beryllium 2002-2004
Total Kjeldahl Nitrogen (TKN) 1992-2004 1991-2004 Bicarbonate Alkalinity 2002-2004
Total Nitrogen 1992-2004 1991-2004 Bromide 2002-2004
Chromium 1992-2004 1991-2004 Bromate 2002-2004
Copper 1992-2004 1991-2004 CO2, Free 2002-2004
Dissolved Copper 1998-2004 Carbonate 2002-2004
Lead 1992-2004 1991-2004 Calcium 2002-2004
Dissolved Lead 1998-2004 Chlorate 2002-2004
Zinc 1992-2004 1991-2004 Chloride 2002-2004
Dissolved Zinc 1998-2004 Chlorite 2002-2004
Mercury 1992-2004 1991-1995 Diuron 2003-2004
Cadmium 1992-2004 1991-1995 Diquat 2003-2004
Silver 1992-2004 1991-1995 Paraquat 2003-2004
Nickel 1992-2004 1991-2004 Endothall 2002-2004
Selenium 1992-2004 1991-2004 Fluoride 2002-2004
Arsenic 1992-2004 1991-2004 Glyphosate 2002-2004
Boron 1992-2004 1991-2000 Hardness 2002-2004
Cyanide 1992-1998 1991-1997 Hydroxide 2002-2004
BOD 1992-1998 1991-1997 Iron 2002-2004
COD 1992-1998 1991-1997 Langelier Index 2002-2004
Color 1992-1998 1991-1997 Magnesium 2002-2004
Turbidity 1992-1998 1991-2004 Manganese 2002-2004
Phenol 1992-1998 1991-1997 Potassium 2002-2004
Petroleum Hydrocarbons 1995-1998 1996-1997 Reactive Silica 2002-2004
TPH (diesel) 1995 Sodium 2002-2004
TPH (gasoline) 1995 Sulfate 2002-2004
Total Chlorine 1992-1998 1991-1997 Thallium 2002-2004
Fecal Coliform 1992-2004 1991-2004 Total Coliform Bacteria 2002-2004 1992-1995
Fecal Streptococci 1992-2004 1991-2000 Total Organic Carbon 2002-2004
Salmonella 1994-1998 1994-1998
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several constituents were dropped from the program 
because they were either never detected or the 
concentrations were essentially the same in all 
samples.  However, over the years other constituents 
were added to address specific requests of other 
agencies (e.g., selenium, salmonella, dissolved 
metals and organics).  In particular, SNWA requested 
that a broader suite of constituents be analyzed to 
meet the needs of their program.

8.4.3 Summary of Wet Weather Data
This section summarizes the wet weather water 
quality data collected over the course of the MS4 
permit. Tables and graphs have been prepared to 
summarize the wet weather characterization data and 
to assess the variability in data between storm events 
and between sampling stations. Earlier versions of 
many of these tables and graphs have been presented 
in the previous MS4 permit annual reports submitted 
to NDEP by the permittees.

8.4.3.1 Characterization Data
Table 8-14a/b, as described previously, is an 
Excel database containing all of the wet weather 
characterization data collected under the MS4 
permit program. In addition to containing the raw 
data from the lab analyses, the table also includes the 
calculated mean and median for each constituent at 
each monitoring station and for the combined Valley-
wide data from all stations.  Due to the presence of a 
few high values in many of the data sets, the median 
is considered a better representation of the central 
tendency of the data.

Table 8-21 presents the mean, median, maximum and 
minimum concentrations for selected constituents at 
the major sampling points.  Figures 8-20 to 8-24 
compare concentrations between watershed.  Figures 
8-25 through 8-28 are box plots that conveniently 
summarize the statistics for the Valley-wide wet 
weather data set for selected constituents. Figures 
8-29 through 8-39 are chronological plots of the 
available data for several of the key constituents and 
sampling points for wet weather data.  

The following  conclusions can be reached 
by assessing the available MS4 wet weather 
characterization data.

Comparison of Pollutant Concentrations 
Between Watersheds
Figures 8-20 through 24 were prepared to compare 
flow-weighted composite pollutant concentrations 
between the original seven monitoring sites.  Land 
use maps for major outfall watersheds were prepared 
in 1997 from the Clark County Comprehensive 
Planning GIS database.  Land use categories were 
combined into the categories typically used for 
hydrologic modeling.  Major flood control facilities 
were overlaid on the land use maps to assist in 
determining land use types contributing to runoff at 
different points in the stormwater system.  Land use 
maps are contained in Appendix 2-C of the 1996-
1997 Annual Report.

Watershed characteristics related to developed area 
are shown in Table 8-22.

The following tentative conclusions can be drawn by 
examining Figures 8-21 through 8-24 in conjunction 
with Table 8-22.

1. Figure 8-20 shows that although suspended 
solids have generally been highest on the most 
undeveloped watersheds (Sloan Channel, Duck 
Creek, and C-1 Channel), as suspected, other 
watersheds which are more developed also 
generated high suspended solids concentrations.  
This suggests that factors other than level of 
development, such as storm characteristics, 
construction activity, or re-suspension of 
sediment trapped in the drainage system, can 
have a significant effect on solids concentrations 
in storm flows.

2. Figure 8-21 shows that concentrations of 
pollutants generally associated with urban 
activity (oil and grease and surfactants) tend to 
be positively correlated with the level of urban 
development in the watershed.  Las Vegas Creek, 
Western Tributary Las Vegas Wash, and Flamingo 
Wash have the highest concentrations of each 
of these pollutants (although the magnitudes 
of the concentrations themselves are still not 
considered high), and they have the highest level 
of urbanization of the six watersheds.
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Table 8-21

11 by 17 Pullout
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Figure 8-20
Comparison of Solids Concentrations Between Watersheds
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Figure 8-21
Comparison of Urban Pollutants Between Watersheds
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Figure 8-22
Comparison of Total Metals Concentrations Between Watersheds
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Figure 8-23
Comparison of Nutrients Concentrations Between Watersheds
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Figure 8-24
Comparison of Bacteria Concentrations Between Watersheds

1992-2004

0

20,000

40,000

60,000

80,000

100,000

120,000

140,000

160,000

180,000

L. V. Creek Western Trib. Flamingo Wash Sloan Channel Duck Creek C-1 Channel L.V. Wash

C
on

ce
nt

ra
tio

n 
(M

PN
/1

00
 m

L)

Fecal Coliform

Fecal Streptococci

3. Figure 8-22 indicates that metal concentrations 
have been generally independent of the level of 
urban development in the watershed.

4. Figure 8-23 suggests that nutrients in Las Vegas 
Valley urban runoff such as nitrogen and 
phosphorus show a mixed response to watershed 
characteristics.

5. Figure 8-24 provides a comparison of bacteria 
concentrations between watersheds for the 
period 1992-2003. The data presented indicates 
a strong correlation between bacteria levels 
and extent of urbanization.  Las Vegas Creek, 
which is substantially more developed than any 
other watershed, also shows substantially higher 
bacteria levels.  Similarly, C-1 Channel, which 
is the least urbanized, shows the least amount of 
bacteria levels relative to the other watersheds.

Variability of Wet Weather Data

The box plots shown in Figures 8-25 through 8-28 
depict the variability in the entire wet weather data set 
for selected constituents.  The following conclusions 
can be reached from these plots.

• For most of the constituents, the majority of the 
data (between the 25th and 75th percentiles) falls 
within a fairly narrow range.

• Consitutents that show a wide range even in the 
25th to 75th percentile range include TSS and 
bacteria.

• Τhere are isolated high values in the data sets 
for all constituents, leading to many high 90th 
percentile values compared to the medians for 
many of the constituents.

• The mean (average) statistic is nearly always 
higher than the median statistic, indicating the 
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Figure 8-25
Variability in Valley-wide

1991-2004 Wet Weather Monitoring Data- 10th percentile (bottom decile)
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Figure 8-26
Variability in Valley-wide

1991-2004 Wet Weather Monitoring Data- 10th percentile (bottom decile)
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Figure 8-27
Variability in Valley-wide

1991-2004 Wet Weather Monitoring Data- 10th percentile (bottom decile)
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Figure 8-28
Variability in Valley-wide

1991-2004 Wet Weather Monitoring Data- 10th percentile (bottom decile)
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Figure 8-29
Wet Weather - Total Dissolved Solids (TDS) Concentration
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Figure 8-30
Wet Weather - Surfactants Concentration
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Figure 8-31
Wet Weather - TKN Concentration
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Figure 8-32
Wet Weather - Nitrate (NO3) Concentration
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Figure 8-33
Wet Weather - Copper Concentration
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Figure 8-34
Wet Weather - Lead Concentration
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Figure 8-35
Wet Weather - Zinc Concentration
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Figure 8-36
Wet Weather - Boron Concentration
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Figure 8-37
Wet Weather - COD Concentration
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Figure 8-38
Wet Weather - Fecal Coliform Concentration
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Figure 8-39
Wet Weather - Fecal Streptococci Concentration
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Table 8-22

Distribution of Land Uses in 
Las Vegas Valley Watersheds (1995)

Watershed

Total Drainage 
Area 

(sq mi)

Acres of 
Urban 

Development

Percent 
of Urban 

Development

Acres of 
Industrial 
Land Use

Percent 
of Industrial Land 

Use

 Western Tributary 205 21,278 16 994 1

 Las Vegas Creek 24 12,730 81 863 6

 Flamingo Wash 156 22,578 23 1,397 1

 Range Wash 96 6,298 10 1,038 2

 Duck Creek 344* 11,580 5 954 0

 C-1 Channel 43 2,630 9 13 0

 Upper Las Vegas Wash 643 9,649 2 568 0.1

 Unsampled Areas 23 6,425 49 2,173 15

* Includes Portion of Pittman Wash Watershed Which is Tributary to Duck Creek
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influence of a few very high values in each data 
set that affect the mean but not the median.

Trends in Wet Weather Data

The chronological data plots in Figures 8-29 to 8-39 
can be used in investigate potential trends in wet 
weather data over the course of the MS4 monitoring 
program.  The following conclusions can be reached 
from these plots.

• There is often significant variability in pollutant 
concentrations from storm event to storm event.  
Localized storm characteristics (rainfall intensity, 
antecedent rainfall conditions, etc.) and a myriad 
of watershed factors have a strong effect on 
runoff quality.

• Overall, there have been no clear upward or 
downward trends in wet weather water quality in 
Las Vegas Valley over the past 12 years.  Although 
individual constituents at individual sites may 
show a rough upward or downward trend (e.g., 
TDS on Flamingo Wash, lead on Duck Creek, 
boron on Duck Creek) the scatter in the data is 
such that it would probably not be possible to 
show that these trends are statistically significant 
at a high confidence level.

8.4.3.2 Flamingo Wash Bacteria 
Investigation

In 1998-2000, a special monitoring program was 
conducted to determine whether monitoring could 
be used to isolate portions of the urbanized Flamingo 
Wash watershed that contribute high bacteria loads.  
Monitoring sites were established at eight locations 
along the channel between Valley View Boulevard 
and Las Vegas Wash, and flow travel times between 
sites were determined.  Samples were collected for 
three storm events and four dry weather events, and 
the timing of sample collection at each site was 
determined based on the objective of sampling the 
same slug of water as it moved downstream through 
the channel.  Samples were analyzed for fecal 
coliform, fecal streptococci and E. coli.

Results of the special monitoring study were as 
follows:

•   There are no clear trends in the spatial distribution 
of bacteria concentrations along the portion 
of Flamingo Wash that was sampled.  Dry and 
wet weather concentrations tend to be higher 
downstream of the dense commercial area 
around Las Vegas Boulevard, but this is not a 
consistent occurrence.

•   The high degree of variability in the data does 
not allow specific source areas of bacteria to be 
isolated.

•   Human contributions to wet and dry weather 
bacteria concentrations appear to be small 
compared to non-human contributions.  Specific 
contributors (e.g., wildlife, pets) could not 
be identified.  Bacteria sources appear to be 
ubiquitous in the Flamingo Wash watershed.  

•   Wet weather bacteria concentrations in 
representative storms are about one order 
of magnitude higher than dry weather 
concentrations.  Severe storms produce bacteria 
concentrations about one order of magnitude 
higher than typical storms.

Based on these results, bacteria source identification 
monitoring was not conducted for other channels in 
Las Vegas Valley.

8.4.3.3 Relationships Between Flow, 
Total Suspended Solids and Total 
Phosphorus

NPDES Permit Data
The NPDES wet and dry weather data for total 
phosphorus was evaluated in an attempt to identify 
possible relationships between TP, TSS and discharge, 
and to understand possible sources and transport 
mechanisms for phosphorus through the Las Vegas 
drainage system.  The objective of the evaluation 
was to test the following hypotheses:

•   Particulate phosphorus is thought to be adsorbed 
to sediments in flowing waters.  If this is the case, 
there should be a positive correlation between TP 
and TSS in wet weather samples, and possibly in 
dry weather samples as well.
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•   Phosphorus is thought to be washed off urban 
surfaces and re-entrained from bed sediments.  If 
this is the case, higher flow rates should generate 
higher concentrations of phosphorus, and there 
should be a positive correlation between TP and 
flow rate.

•   If the above relationships can be determined, it 
may be possible to estimate, or even predict, 
phosphorus loads based on easily measured flow 
conditions.

Results of this evaluation are summarized in this 
section.

1.  Wet Weather TP Data vs Time – All Stations.  
All NPDES wet weather data at all stations 
was plotted chronologically from 1992 to 2002, 
along with population in Las Vegas Valley over 
that period.  Results are shown in Figure 8-40.  
The population doubled, but no increase in 
TP concentrations is evident. Thus increased 
urban development over the past decade has not 
increased TP concentrations in stormwater runoff 
in Las Vegas Wash and the major tributaries.

2.  Wet Weather Orthophosphate Data vs Time – All 
Stations.  Wet weather orthophosphate data was 
plotted chronologically for all stations, over the 
1992-1998 period for which data is available.  
This is shown in Figure 8-41.  Similar to TP, 
orthophosphate does not show an increase in 
concentration over the sampling period, despite 
the significant increase in urbanized area.  

3.  Wet Weather TSS vs Time – All Stations.  This 
data, which is plotted in Figure 8-42, shows no 
obvious trend.  There is no statistical evidence 
that TSS concentrations have increased in 
Las Vegas Valley storm runoff, despite the 
widespread construction activities that disturb 
large watershed areas.

4.  Wet Weather TSS vs Time – Individual Stations.  
Some stations show possible upward or 
downward trend, but most data appears randomly 
distributed.

5.  Wet Weather TP vs Flow.  Wet weather TP 
concentrations were plotted against flow rate 

for each wet weather station to determine if the 
data supports a positive correlation between TP 
and flow rate. Results are shown composited 
for all stations in Figure 8-43.  Theoretically, 
higher flows should carry more sediment load 
and therefore higher TP loads.   Only data for 
the Duck Creek shows a possible positive 
correlation; at all other sites there is no apparent 
correlation (either positive or negative) between 
TP and discharge.

6.  Wet Weather TP vs TSS – All Data.  TP was 
plotted versus TSS for all wet weather samples 
combined to see if the data support the theoretical 
assumption that significant phosphorus is 
adsorbed to sediments in storm runoff.  The 
combined data plot (Figure 8-44) shows that in 
general TP does increase with increasing TSS, 
but the relationship is not strong and is not 
consistent.

7.  Wet Weather TP vs TSS – Individual Stations.  
TP was plotted against TSS for wet weather 
samples collected at each sampling station.  It 
was thought that relationships between TSS and 
TP might be stronger when individual station 
data is used.  This is generally not the case. 
Most stations show a general increase in TP with 
increasing TSS, but the relationship is poor, and 
is generally of about the same confidence as the 
combined data plot.  Las Vegas Wash appears 
to show the strongest statistical relationship 
between TP and TSS.

8. Wet Weather TP vs Orthophosphate – All Stations.  
Wet weather orthophosphate data was plotted 
against TP data for all storms and all stations. 
It was thought that a consistent relationship 
between the orthophosphate (dissolved) and 
TP (dissolved + particulate) phosphorus might 
be evident.  This is shown in Figure 8-45.  In 
fact the plot shows no consistent relationship 
between orthophosphate and TP, although the 
higher orthophosphate concentrations do tend to 
occur for the higher TP concentrations.

9. Wet Weather TSS vs Flow – All Stations.  Wet 
weather TSS data was plotted against discharge 
for all stations and all storms combined.  
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Figure 8-40
Wet Weather Total Phosphorus Data
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Figure 8-41
Wet Weather Orthophosphate Data
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Figure 8-42
Wet Weather Total Suspended Solids (TSS) Data
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Figure 8-43
Wet Weather Total Phosphorus vs Discharge - All Stations Combined
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Figure 8-44
Wet Weather Total Phosphorus vs TSS for Seven Tributaries
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   Figure 8-45
Orthophosphate vs Total Phosphorus for Wet Weather Data
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Theoretically, the higher flow rates should 
carry higher TSS concentrations.  As shown 
in Figure 8-46, the data does not support this.  
In fact, most of the higher TSS concentrations 
occurred at lower flow rates and most of the 
higher flow rates produced relatively low TSS 
concentrations.  This suggests that although 
high flows may produce more TSS washoff from 
the land surface and channel erosion, the higher 
flow rates may also be contributing a dilution 
effect that keeps TSS concentrations relatively 
low.

10. Wet Weather TSS vs Flow – Individual Stations.  
Wet weather TSS data was plotted against 
discharge for each individual station.  The 
individual station plots reinforce the conclusion 
from the plot of all stations together – i.e., most 
higher TSS concentrations occurred at lower flow 
rates, and most high flow rates did not produce 
correspondingly high TSS concentrations, 
suggesting that a dilution effect may be at 
work.

11. Dry Weather TP vs Time.  Dry Weather TP data 
was plotted chronologically for all stations.  This 
is shown in Figures 8-47a and 8-47b.  No trends 
over time are evident.

12. Dry Weather TSS vs Time – All Stations.  Dry 
weather TSS was plotted chronologically for all 
stations and all sampling events combined.  This 
is shown in Figure 8-48a and 8-48b.  Although 
urbanization doubled over this time, TSS 
concentrations do not show an overall increase 
or decrease.

13. Dry Weather TSS vs Time – Individual Stations. 
Dry weather TSS was plotted chronologically 
for each station from 1992 to 2002.  Data at 
some stations shows a possible upward trend 
(Las Vegas Creek, Western Tributary, Flamingo 
Wash at Swenson), while data at other stations 
shows a possible downward trend (Duck Creek 
at Callahan), and still other stations show no 
trend.

14. Dry Weather TP vs Orthophosphate – All 
Stations.  Dry weather TP data was plotted 
against orthophosphate to determine if a 

strong correlation exists.  Results are shown 
in Figure 8-49.   This shows that, as expected, 
higher orthophosphate concentrations are 
generally related to higher total phosphorus 
concentrations.

15. Dry Weather TP vs Flow – All Stations.  Dry 
weather TP data was plotted against flow rate 
for all stations and all samples combined.  This 
is shown in Figure 8-50.  In general, the data 
shows that higher flow rates produce lower TP 
concentrations, possibly suggesting a dilution 
effect.

16. Dry Weather TP vs TSS – All Stations.  Dry 
weather TP was plotted against TSS for all 
stations.  As shown in Figure 8-51, the data is 
almost random, showing very little relationship 
between TP and TSS at most stations for dry 
weather flows.

17. All Wet and Dry Weather Data for TP vs Flow.  
Wet and dry weather data sets were combined 
and all total phosphorus data was plotted against 
corresponding flow rates.  These results are 
shown in Figure 8-52.  This shows a general 
positive trend between TP and flow rate, but it is 
not a particularly strong trend.

18. All Wet and Dry Weather Data for TSS vs 
Flow. Wet and dry weather data sets were 
combined and all TSS data was plotted against 
corresponding flow rates.  These results are 
shown in Figure 8-53.   Like the TP vs discharge 
relationship, this shows a general positive trend 
between TSS and discharge.

Other Data Sources

USGS TP Data at Pabco Road

USGS data for TP on Las Vegas Wash at Pabco Road 
from 1972 to 2002 was plotted chronologically.  
This is shown in Figure 8-54.  The data includes 
a combination of dry and wet weather samples, 
but shows the effects of nutrient removal at the 
wastewater treatment plants starting in the mid-
1970s, and further nutrient removal upgrades in the 
1990s.
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Figure 8-46
Wet Weather Data for All Stations - TSS vs Flow
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Figure 8-47a
Total Phosphorus Dry Weather
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Figure 8-48a
Total Suspended Solids Dry Weather Data
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Figure 8-47b
Total Phosphorus Dry Weather
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Figure 8-48b
Total Suspended Solids Dry Weather
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 Figure 8-49
Orthophosphate vs Total Phosphorus for Selected Dry Weather Data
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Figure 8-50
All Stations Dry Weather Data - Total Phosphorus vs Flow
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Figure 8-51
Dry WeatherTotal Phosphorus vs TSS
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Figure 8-52
TP vs Flow - Combined Wet and Dry Weather Data, All Stations and All Events
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Figure 8-53
TSS vs Flow - All Wet and Dry Data, All Sites
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Figure 8-54
Total Phosphorus in Las Vegas Wash at Pabco Road (USGS Data)
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City of Henderson Data

The COH has collected water quality samples below 
Lake Las Vegas on a bi-weekly basis since 1994.  
Water quality data was plotted chronologically for 
flow, TP and orthophosphate in Figure 8-55.  This 
shows that in general the higher concentrations 
of TP and orthophosphate are related to higher 
flow periods.  However, there are pulse flows that 
did not have correspondingly higher phosphorus 
concentrations, and there are spikes in phosphorus 
concentration that did not correlate directly with a 
flow increase.

Figures 8-56  and 8-57 plot TP and orthophosphate, 
respectively, against discharge.  These plots represent 
the entire water quality database collected by COH, 
and combine dry and wet weather flow periods.  The 
results show that there is not a strong relationship 
to flow for either TP or orthophosphate.  Higher 
discharges to not guarantee higher phosphorus 
concentrations.  This finding agrees with the 
previously described analysis of the NPDES water 
quality data. 

Phosphorus Relationship Conclusions
Results of the phosphorus data evaluation show that 
there are weak statistical relationships between TP 
and discharge and between TP and TSS.  The analysis 
somewhat supports the hypothesis that TP should 
be positively correlated to discharge and TSS, but 
the evidence is not consistent from site to site.  It 
would not be possible to predict TP concentrations 
from known flow rates or TSS concentrations 
under either dry or wet weather conditions with any 
acceptable accuracy.  The interactions between TP, 
orthophosphate, TSS, flow rate, and other conditions 
in the Las Vegas Wash environment are complex 
and not easily reduced to simple relationships.  In 
addition, wet weather data shows wide variability 
from storm to storm depending on many factors 
including rainfall intensity, storm location and 
antecedent rainfall conditions, all of which can affect 
both pollutant washoff from urban land surfaces 
as well as pollutant transport through drainage 
systems.
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Figure 8-55
Las Vegas Wash Below Lake Las Vegas (LW0.55)

Henderson Data
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Figure 8-56
Total Phosphorus vs Daily Mean Streamflow

Las Vegas Wash Below Lake Las Vegas, 1994-2001, Henderson Data
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Figure 8-57
Dissolved Orthophosphate vs Daily Mean Streamflow

Las Vegas Wash Below Lake Las Vegas, 1994-2001, Henderson Data
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8.4.4 Summary of Dry Weather Data

8.4.4.1 Dry Weather Characterization 
Data

The previously presented Table 8-1 contains all 
the dry weather monitoring data collected over the 
course of the MS4 permit monitoring program.

Figures 8-58 through 8-61 are box plots that 
conveniently summarize the statistics for the Valley-
wide dry weather data set for selected constituents.

Figures 8-62 through Figures 8-72 are chronological 
plots of the available data for several of the key 
constituents and sampling points for dry weather 
data.

The following conclusions are evident from the box 
plots and chronological plots.

•   Most constituent concentrations show strong 
consistency throughout the data set.  Exceptions 
are lead, boron, TDS and bacteria.

•   For nearly all constituents, dry weather 
concentrations show less variability than wet 
weather concentrations.  Exceptions are boron, 
TDS, and nitrate.

•   There are no strong time trends evident in the 
data sets.  Most constituent concentrations vary 
within a consistent range throughout the sampling 
period, although some extreme values are apparent 
(e.g., TKN on Sloan Channel in 2002).  Nitrate 
is the one constituent for which an upward trend 
in concentration may be statistically significant 
at some monitoring stations (Las Vegas Creek, 
Sloan Channel).  Apparent downward trends 
in metals concentrations are due instead to a 
reduction in the detection limit for the analytical 
method used in the laboratory.

8.4.5 Other Related Water Quality 
Monitoring Programs

8.4.5.1 SNWA Las Vegas Wash and 
Tributaries Program

SNWA currently implements a monitoring program 
to characterize the water quality of Las Vegas 
Wash and its primary tributaries.  This program 
is coordinated with the MS4 permit monitoring 
program.  As described in Section 8.3 of this report, 
SNWA conducts the dry weather monitoring portion 
of the program (quarterly samples at each station) and 
shares results with the MS4 permit team.  CCRFCD 
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Figure 8-58
Variability in Valley-wide

1991-2004 Dry Weather Monitoring Data- 10th percentile (bottom decile)
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Figure 8-59
Variability in Valley-wide

1991-2004 Dry Weather Monitoring Data- 10th percentile (bottom decile)
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Figure 8-60
Variability in Valley-wide

1991-2004 Dry Weather Monitoring Data- 10th percentile (bottom decile)
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Figure 8-61
Variability in Valley-wide

1991-2004 Dry Weather Monitoring Data- 10th percentile (bottom decile)
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Figure 8-62
Dry Weather - Total Dissolved Solids (TDS) Concentration
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Figure 8-63
Dry Weather - Surfactants (MBAS) Concentration
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Figure 8-64
Dry Weather - Nitrate (NO3) Concentration
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Figure 8-65
Dry  Weather - TKN Concentration
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Figure 8-66
Dry Weather - Copper Concentration
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Figure 8-67
Dry Weather - Lead Concentration
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Figure 8-68
Dry Weather - Zinc Concentration
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Figure 8-69
Dry Weather - Boron Concentration
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Figure 8-70
Dry Weather - COD Concentration
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Figure 8-71
Dry Weather - Fecal Coliform Concentration
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Figure 8-72
Dry Weather - Fecal Streptococci Concentration
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conducts the wet weather monitoring portion of the 
program (up to three storms per year at each station) 
and shares results with SNWA.  SNWA has expressed 
a commitment to continuing this program even if the  
MS4 permit program changes in the future. 

8.4.5.2 City of Henderson Las Vegas 
Wash Program

The COH collects bi-weekly samples from Las Vegas 
Wash at Lake Las Vegas to comply with wastewater 
discharge permit requirements.  Samples have been 
collected since 1994 and analyzed for a short list 
of constituents.  The database from this program 
consists of a mixture of dry weather and wet weather 
flow conditions, depending on the hydrology present 
at the time of the scheduled sample collection.  This 
database provides an overview of the quality of water 
entering Lake Mead from the combination of urban 
runoff, urban base flows and wastewater treatment 
plant discharges.

8.5  PROPOSED STORMWATER 
MONITORING PLAN

8.5.1 Stormwater Monitoring Program 
Goals

Paragraph 4.4 of the MS4 permit states:

“The SWMP shall evaluate, and if necessary 
update, characterization data previously 
submitted to include additional data collected 
in the same manner, and evaluate whether 
existing data collection programs should 
be modified to improve characterization of 
stormwater discharges, effects of BMPs, or 
ambient water quality.”

Paragraph 5.1.1 of the MS4 permit expands this 
requirement, stating:

“The Permittees shall submit to NDEP 
a stormwater monitoring plan for the 
following year on or before October 1 each 
year. In developing the plan, the Permittees 
must evaluate and update as necessary 
how monitoring may assist in making 
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decisions about program compliance, the 
appropriateness of identified best management 
practices, and progress toward achieving 
identified measurable goals.”

In summary, the stormwater monitoring plan should, 
as necessary, meet the following needs:

•   Characterize stormwater discharges and ambient 
water quality

•   Assess the effectiveness of BMPs

•   Assess progress toward achieving measurable 
goals from the SWMP

Each of these potential goals of the stormwater 
monitoring program is discussed below in the context 
of how well they would be met by the previous 
monitoring activities.

8.5.1.1 Characterize Stormwater 
Discharges and Ambient Water 
Quality

The foregoing summary of wet and dry weather 
data collected over the past 12 to 13 years by the 
MS4 monitoring program, demonstrates that the past 
monitoring effort has adequately characterized storm 
runoff and base flow water quality in Las Vegas 
Wash and at the confluences of its major tributaries. 
The wet and dry weather sampling data adequately 
describes baseline water quality conditions in 
terms of the central tendency (e.g., mean, median) 
and typical range of concentrations for important 
parameters.  Although large increases in population 
and urbanized area have occurred upstream of the 
monitoring points during the sampling period, these 
changes have not resulted in increases in constituent 
concentrations that are evident in the sampling 
results.

It is concluded that additional sampling of typical 
wet weather and dry weather conditions at the same 
sampling locations will not substantially improve the 
understanding of stormwater quality at these points.

The current MS4 sampling points cover the major 
tributaries to Las Vegas Wash, as well as the two 
key locations on the Wash (i.e., upstream of the 
wastewater treatment plants, and downstream of all 

the urbanized area).  Although information at other 
locations could be of general interest, these are the 
critical points for understanding the contribution of 
stormwater runoff water quality in Las Vegas Wash.

The critical water body for the Las Vegas Wash 
watershed is Lake Mead.  The Lake supplies the 
region’s drinking water, and is also the primary 
regional recreation amenity.  Therefore, it may be 
desirable to continue monitoring at the Las Vegas 
Wash below Lake Las Vegas site in order to continue 
to assess potential water quality impacts of Las Vegas 
Wash watershed runoff on Lake Mead.

8.5.1.2 Assess the Effectiveness of BMPs
The past monitoring program sampled runoff from 
large watersheds with mixed land uses and complex 
rainfall-landscape interactions. The program was not 
formulated to isolate the effects of individual BMPs 
or classes of BMPs.  The BMPs currently being 
implemented in Las Vegas Valley include public 
education, street sweeping, drain inlet cleaning, 
storm drain and channel maintenance, detention 
basin maintenance, illegal discharge detection and 
elimination, construction site management, industrial 
site management, and detention basin construction.  
Most of these BMPs are programmatic activities that 
are being implemented Valley-wide.  Site-specific 
structural BMPs consist of regional and local 
detention basins, and structural BMPs implemented 
at construction sites.      

Characterization monitoring over the past 12 years has 
shown that despite a 90 percent increase in Las Vegas 
Valley population, pollutant concentrations have not 
shown a statistically significant upward trend. This 
might suggest that past BMPs have been reasonably 
effective, but there is no demonstrated cause-and-
effect between these two factors.   

8.5.1.3 Assess Progress Toward Achieving 
Measurable Goals From the 
SWMP

Measurable goals from the SWMP do not include any 
specific numerical standards for water quality or flow 
that could be tracked using stormwater sampling.    
This is discussed in the above subsection.  The 
SWMP contains many requirements for inspections, 
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reporting, data collection and other similar activities. 
Specific methods of monitoring the performance of 
these BMPs through database development, activity 
tracking, etc., were specified in the pertinent program 
descriptions.  Therefore, stormwater monitoring is 
not recommended as a means of assessing progress 
toward achieving specific measurable goals from the 
SWMP.

8.5.2 Proposed Stormwater 
Monitoring Program

Based on the above discussion of stormwater 
monitoring program goals, the proposed stormwater 
monitoring program has the following elements. 
Section 9 shows how stormwater sampling will be 
integrated into an overall monitoring program for 
the SWMP.

8.5.2.1 Characterization Monitoring of 
Las Vegas Wash

Wet weather characterization monitoring will 
continue at the two existing Las Vegas Wash 

monitoring sites: Las Vegas Wash at Desert Rose Golf 
Course and Las Vegas Wash below Lake Las Vegas 
(or similar location).  This will allow for continued 
tracking of the contribution of urban pollutants and 
other constituents from Las Vegas Wash to Lake 
Mead.  The Desert Rose Golf Course site is upstream 
of any wastewater treatment plant discharges so 
represents only urban runoff and natural base flows.  
Monitoring at the sites on the major tributaries will 
be discontinued.

Dry weather characterization monitoring conducted 
specifically for the NPDES program will be continued 
at the Desert Rose site.  Data collected by SNWA 
for its Urban Tributaries program and by the COH 
on Lower Las Vegas Wash will be assembled and 
evaluated to continue to characterize dry weather 
flows in Las Vegas Wash and the major tributaries.

Proposed characterization monitoring elements are 
summarized in Table 8-23.    

 

Table 8-23

Characterization Monitoring Plan Elements

Program Element Description
Sampling Locations Las Vegas Wash at Desert Rose Golf Course

Las Vegas Wash below Lake Las Vegas
Sampling Method Automated Sampler
Number of Wet Weather Samples All significant storm events, up to 10 per year  
Number of Dry Weather Samples •   Two events at Desert Rose Golf Course 

•   Number of events at Lake Las Vegas determined by SNWA and 
Henderson program requirements

Constituents •   All constituents in Table 2-2 for one storm/year
•   Conventionals, nutrients and bacteria for all other storms
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Table 8-24

Detention Basin Monitoring Plan Elements

Program Element Description
Sampling Locations Approximately three detention basins, to be determined
Sampling Method Automated Sampler or Grab Sampling, depending on 

logistics
Number of Wet Weather Samples Three storms per basin per year
Number of Dry Weather Samples None
Constituents Total suspended solids, total dissolved solids, turbidity, 

total copper, total lead, total zinc, dissolved copper, 
dissolved lead, dissolved zinc, total phosphorus, 
orthophosphate, nitrate, fecal coliforms, fecal 
streptococci, E. coli

8.5.2.2 Detention Basin Pollutant Removal 
Performance Monitoring

Detention basins are important structural controls 
for reducing sediment loads delivered to Las Vegas 
Wash.  However, there is no data demonstrating the 
effectiveness of Las Vegas Valley detention basins 
in reducing loads of sediment or other pollutants.  A 
monitoring program will be implemented to sample 
representative detention basin inflow and outflow, 
and compute the pollutant reduction provided.  
Table 8-24 summarizes the proposed detention basin 
monitoring program.   

8.6 PRIORITIES AND MEASURABLE 
GOALS FOR 2003-2004  

Measurable Goal/
Milestone Status

• Review and analyze existing wet and dry weather data 
for stormwater system

Completed

• Approved monitoring program for Year 2 Submitted with this report
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Prime Firm Name:  MWH
D e p t . 
( P W , 
DWU, 
etc.)

C i t y 
Contact 
Person

T o t a l Project Name MBE WBE Percent $ Value 
of Your 
f i r m ’ s 

DWU M a r k Contract No. 02-
022E; Comprehensive 
Wastewater Collection 
System Assessment

26.27% / 
0%

.70% / 0% 6.42%

DWU D a n 
Nolen

Contract No. 00-212E;
Central WWTP Chlorine 
Basin Improvements 
Design

19.19% / 
15.64%

4.99% / 
4.15%

82.03% $121,941

DWU D a n 
Nolen

Contract No. 00-508E;
Central WWTP
Hydraulic Improvements 
Design

18.84% / 
13.33%

6.63% / 
6.24%

86.74% $100,142

9.1 INTRODUCTION

The permit (paragraph 4.1) requires that the 
permittees develop, implement and enforce a SWMP.  
The SWMP that applies to the 2003-2004 permit year 
was submitted to NDEP on September 29, 2003.

The SWMP was approved by NDEP with comments 
and additions on October 21, 2003. See Appendix B 
for the approval letter.

9.2 ANNUAL UPDATE TO SWMP  

Permit paragraph 4.11.1 requires that the permittees 
complete an annual review of the SWMP as part 
of the annual report.  This section satisfi es that 
requirement.

In the fi rst year of the new MS4 permit the SWMP 
required development of programs for public 
education and outreach, structural and source 
controls, illegal discharge detection and elimination, 
industrial sites and construction sites.  Based on the 
currently proposed programs, it is not anticipated 
that signifi cant modifi cations to the SWMP will be 
required in the second permit year. However, these 
programs are subject to NDEP approval, and it is 
recognized that changes may be necessary in response 
to NDEP comments.  A new edition of the SWMP 
will be produced that incorporates the individual 
management programs as approved by NDEP, so 
all the stormwater management information is in a 
single document.  

The NDEP approval letter for the current SWMP 
contained several comments regarding the proposed 
management plans and suggestions for clarifi cation.   
A revised SWMP will be produced to incorporate 
specifi c comments as follows:

•  The location of documentation maintained by 
each permittee regarding permit activities will 
be specifi ed.

• Clarifi cation will be provided as to whether 
specifi c measurable goals will be accomplished 
by individual permittees or by the group as a 
whole.

• The process for handling reports of illegal/illicit 
discharges within each MS4 will be described.

•  An acceptable time table for municipal 
maintenance staff training and fi eld inspections 
will be presented.

• It will be clearly stated that the industrial site and 
construction site programs are local programs 
to meet local objectives, and are not being 
implemented solely to support NDEP with its 
permitting programs.

• A local construction site inspection program will 
be described.

9.3  SUMMARY OF SWMP 
MONITORING PROGRAM

The MS4 permit requires development of a 
monitoring program to measure the effectiveness 
of the SWMP activities and programs in addressing 
urban stormwater impacts to receiving waters.  The 
monitoring program should, to the extent possible, 
link the various BMP activities adopted and 
implemented by the MS4 permittees to the desired 
water quality effects.  If the monitoring program 
does not or can not demonstrate the desired water 
quality benefi ts, this feedback would be used to 
modify pertinent elements of the SWMP programs 
or the monitoring program itself.

Activity tracking and stormwater sampling activities 
related to each aspect of the SWMP are described in 
the previous Annual Report sections.  This section 
shows how the tracking and sampling programs 
combine to represent a comprehensive monitoring 
program for the SMWP.  This discussion is organized 
around the primary objectives of the SWMP.

Objective:  Inform and infl uence the public about 
water quality issues in order to reduce activities that 
have a negative impact on the quality of stormwater 
runoff.
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Monitoring Activities: 

•  Document the number of community outreach 
events at which stormwater education materials 
are distributed.

•  Document the number of public service 
announcements that are produced and aired.

•  Document the number of brochures, handouts, 
and other printed materials that are published 
and distributed.

•  Document the number of presentations made in 
public schools.

•  Conduct stormwater sampling on Las Vegas 
Wash at Desert Rose Golf Course and below 
Lake Las Vegas to determine whether changes 
in concentrations of constituents related to 
activities of the general public (e.g., surfactants, 
oil and grease, pesticides/herbicides, bacteria) 
are evident.

Objective:  Implement maintenance practices for 
public drainage systems and streets to reduce their 
contribution of pollutants to stormwater runoff

Monitoring Activities:

•  Document the number of catch basins and 
drain inlets inspected and/or cleaned, and the 
frequency with which a typical catch basin or 
inlet is inspected.

•  Document the number of lane miles swept by 
street sweepers, and the frequency with which a 
typical paved street is swept.

•  If possible, document the volume of material 
removed by storm drain system maintenance and 
street sweeping on an annual basis, and determine 
if this volume is increasing or decreasing over 
time.

•  Document the number of detention basins that 
were inspected, and the number from which 
sediment was removed.

•  If possible, document the volume of material 
removed from detention basins, and determine 
if this volume is increasing or decreasing over 
time.

•  Conduct stormwater sampling on Las Vegas 
Wash at Desert Rose Golf Course and below 
Lake Las Vegas to determine whether changes 
in concentrations of constituents related to urban 
streets and storm drains (e.g., TSS, oil and grease, 
total metals) are evident.

Objective:  Control urban and natural contributions 
of runoff to water quality in downstream channels 
using regional detention basins

Monitoring Activities:

•  Conduct a stormwater sampling program to 
determine the  pollutant removal effectiveness of 
existing regional detention basins.

Objective:  Eliminate illegal discharges and illicit 
connections to the storm drain system

Monitoring Activities:

•  Conduct dry weather stormwater sampling on 
a quarterly basis on Las Vegas Wash at Desert 
Rose Golf Course and below Lake Las Vegas 
to look for evidence of illegal non-stormwater 
discharges.

•  Conduct semi-annual channel inspections (“wash 
walks”) of all significant open channels affected 
by urban runoff to look for evidence of illegal 
non-stormwater discharges.

Objective:  Eliminate non-stormwater discharges 
from industrial sites

Monitoring Activities:

•  Document inspections of industrial sites by local 
industrial pre-treatment program inspectors

•  Conduct stormwater sampling on Las Vegas 
Wash at Desert Rose Golf Course and below 
Lake Las Vegas to determine whether changes in 
concentrations of constituents related to common 
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industrial activities (e.g., SOCs, VOCs, metals) 
are evident.

Objective:  Eliminate non-stormwater discharges 
from construction sites

Monitoring Activities:

•  Document inspections of construction sites by 
local inspectors.

•  Conduct stormwater sampling on Las Vegas 
Wash at Desert Rose Golf Course and below 
Lake Las Vegas to determine whether changes in 

concentrations of constituents related to common 
construction activities (e.g., TSS, sediment) are 
evident.

•  If possible, document the volume of sediment 
and debris removed from detention basins, catch 
basins, and via street sweeping, and determine 
if this volume is increasing or decreasing over 
time.

9.4 PERMIT YEAR 2 GOALS

Table 9-1 shows goals to be completed for Permit 
Year 2 (July 2004 – June 2005).

Table 9-1

Permit Year 2
Measureable Goals and Milestones

Section Measurable Goal/Milestone
Legal Authority If necessary, develop plan for addressing deficiencies in current legal 

authority
Source Identification If necessary, update Stormwater System Map
Public Outreach and Education 
Program

Attend three community events and distribute materials
Produce flood channel documentary
Produce or update one PSA
Maintain Las Vegas Valley stormwater website
Make five presentations in public schools

Structural and Source Control 
Measure Program

Implement storm drain system cleaning program developed in Permit 
Year 1
Implement street sweeping program developed in Permit Year 1
Conduct study of regional flood control facilities and new development 
impacts proposed in Permit Year 1

Illicit Discharge Detection 
Program

Conduct dry weather monitoring per Section 4 of the SWMP
Conduct semi-annual field inspections of open channels
Implement training program for municipal maintenance staffs

Industrial Facility Monitoring and 
Control Program

Update industrial facility map
Develop training materials for inspectors
Summarize potential industrial problem areas
Assess potential impacts of landfill runoff on water quality

Construction Site Program Conduct semi-annual inspections and post-storm inspections
Prepare contractor education and training materials

Stormwater Monitoring Program Approve monitoring program for Permit Year 3
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1 Coverage under this Permit 
 
1.1 Permit Area 
 
1.1.1 This permit covers discharges into receiving waters of the United States 

within the City of Henderson, City of Las Vegas, City of North Las Vegas, and 
Clark County not including Boulder City, Laughlin, Mesquite, and Nellis Air 
Force Base.  
  

1.2 Coverage 
 
1.2.1 This permit authorizes discharges of stormwater from the Permittees 

municipal separate storm sewer system (MS4s), as defined in 40 Code of 
Federal Regulations (CFR) §122.26. The Permittees are authorized to 
discharge in accordance with the terms and conditions of this permit.  

 
1.2.2 The following are types of authorized discharges: 
 
1.2.2.1 

1.2.2.2 

Stormwater discharges. This permit authorizes stormwater discharges to 
waters of the United States from the Permittees MS4s identified in Section 
1.2.1, except as excluded in Section 1.3.   

 
Non-stormwater discharges. The Permittees are authorized to discharge 
the following non-stormwater sources provided that the Nevada Division of 
Environmental Protection (NDEP) has not determined these sources to be 
substantial contributors of pollutants to the Permittees MS4: 
 

- Water line flushing 
- Diverted stream flows 
- Rising ground waters 
- Uncontaminated ground water infiltration (infiltration is defined as water 

other than wastewater that enters a sewer system, including sewer service 
connections and foundation drains, from the ground through such means 
as defective pipes, pipe joints, connections, or manholes. Infiltration does 
not include, and is distinguished from, inflow.) 

- Discharges from potable water sources 
- Foundation drains 
- Footing drains 
- Air conditioning condensate 
- Irrigation water (to include lawn watering and landscape irrigation)  
- Springs 
- Water from crawl space pumps 
- Individual residential car washing 
- Flows from riparian habitats and wetlands 
- Dechlorinated swimming pool discharges 
- Street wash water 
- Discharges or flows from fire fighting activities 
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1.3 Limitations on Coverage 
 
1.3.1 This permit does not cover the following:   
 
1.3.1.1 Discharges of non-stormwater, whether or not mixed with stormwater, 

unless such non-stormwater discharges are: 
 
1.3.1.1.1 Currently covered under a separate National Pollutant Discharge 

Elimination System (NPDES) permit, or 
 
1.3.1.1.2 Included in 1.2.2.2 or determined not to be a substantial contributor of 

pollutants to waters of the U.S.  by NDEP. 
 
1.3.1.2 Stormwater discharges currently covered under another permit.  
 
1.3.1.3 Discharges that do not comply with the Nevada’s anti-degradation policy 

for water quality standards.   
 
1.3.2 Stormwater discharges associated with industrial activity as defined in 40 

CFR §122.26(b)(14)(i)-(ix) and (xi) are identified and permitted through a 
separate NPDES General Industrial Activity permit. 

 
1.3.3 Stormwater discharges associated with construction activity as defined in 40 

CFR §122.26(b)(14)(x) or 40 CFR §122.26(b)(15) are identified and permitted 
through a separate NPDES General Construction Activity permit.  

 
1.3.4 If it is determined that Permittees discharges cause or contribute to instream 

exceedances of water quality standards, NDEP may require corrective action 
or an application for a separate individual permit or alternative permit if an 
MS4 is determined to cause an instream exceedance of water quality 
standards. 

 
1.4 Annual Fee   
 
1.4.1 The Permittees shall remit an annual review and services fee in accordance 

with Nevada Administrative Code 445A.232 starting July 1, 2004 and every 
year thereafter until the permit is terminated. 

 
 
2 Reapplication Requirements 
 
2.1  Deadlines for Reapplication 
 
2.1.1 The Permittees shall submit an application, or other form of written 

correspondence requesting permit coverage, not later than 180 days 
before this permit expires.  
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2.1.2 Additional Designations after the Date of Permit Issuance.   Public entities 
not covered by this permit may apply for coverage as an additional 
Permittee.  Following authorization by existing Permittees, the entity shall 
submit an application to NDEP along with a written request for inclusion. 
NDEP reserves the right to take appropriate enforcement actions for any 
unpermitted discharges.     

 
2.1.3 Submitting a Late Application. The Permittees are not prohibited from 

submitting an application after the dates provided in 2.1.  NDEP reserves 
the right to take appropriate enforcement actions for any unpermitted 
discharges. 

 
2.2 Contents of the Application  
 
2.2.1 The Application must be signed in accordance with Part 6.7 of this permit and 

must include the following information: 
 
2.2.2 Information on the Permittees: 
 
2.2.2.1 The name of the Permittees municipal entity/state agency/federal agency, 

mailing address, and telephone number; 
 
2.2.3 Information on the Municipal Separate Storm Sewer System:   
 
2.2.3.1 The name of the major receiving water(s) and an indication of whether any 

of the Permittees receiving waters are on the latest CWA §303(d) list of 
impaired waters.   

 
2.2.3.2 Information on the Permittees’ chosen best management practices 

(BMPs) and measurable goals, the Permittees timeframe for implementing 
each of the BMPs, and the person or persons responsible for 
implementing or coordinating the Permittees’ Stormwater Management 
Program (SWMP).     

 
2.3 Where to Submit 
 
2.3.1 The Permittees are to submit the application, or other form of written 

correspondence requesting permit coverage, signed in accordance with the 
signatory requirements of Section 6.7 of this permit, to NDEP at the following 
address: 

 
  Stormwater Coordinator 

Bureau of Water Pollution Control 
Nevada Division of Environmental Protection 
333 West Nye Lane 
Carson City, NV 89706-0851 
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2.4 Permittees under a Single Permit 
 
2.4.1 The Permittee may partner with other MS4s to develop and implement the 

Permittees SWMP.  The description of the Permittees’ SWMP must clearly 
describe which Permittees are responsible for implementing each of the 
control measures.   

 
3  Special Conditions 
 
3.1  Discharges to Water Quality Impaired Waters 

 
3.1.1 Applicability:  Based upon the year 2002-303(d) list and subsequent 

updates, the Permittees must evaluate whether stormwater discharge 
from any part of the MS4 significantly contributes directly or indirectly to 
the listing of a waterbody on the 303(d) list (i.e., impaired waterbody).  If 
Permittees have discharges meeting this criterion, the Permittees must 
comply with Part 3.1.2; if the Permittees do not have discharges meeting 
this criterion, Part 3.1 does not apply. 

 
3.1.2 If the Permittees have “303(d)” discharges described above, the 

Permittees must also determine whether a TMDL has been developed and 
approved by NDEP for the listed waterbody.  If there is a TMDL, the 
Permittees must comply with Part 3.1.3; if no TMDL has been approved, 
the Permittees must comply with Part 3.1.4.   

 
3.1.3 When a TMDL has been established as described in paragraph 3.1.2, the 

Permittees must notify NDEP if the TMDL includes a wasteload allocation 
applicable to stormwater discharges covered by this permit.    

 
3.1.3.1 Consistency with Total Maximum Daily Load (TMDL) Allocations. If a 

TMDL is approved for any waterbody into which the Permittees 
discharge, the Permittees must: 

 
3.1.3.1.1 Determine or report whether the approved TMDL is for a pollutant 

likely to be found in stormwater discharges from the Permittees 
MS4; 

 
3.1.3.1.2 Determine or report whether the TMDL includes a pollutant load 

allocation (LA) or other performance requirements specifically for 
stormwater discharge from the Permittees MS4; 

 
3.1.3.1.3 Determine or report whether the TMDL addresses a flow regime 

likely to occur during periods of stormwater discharge; 
 

3.1.3.1.4 After the determinations above have been made and if it is found 
that the Permittees MS4 must implement specific LA provisions 
under the TMDL, assess whether the LAs are being met through 
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implementation of existing stormwater control measures or if 
additional control measures are necessary; 

 
3.1.3.1.5 Document all control measures currently being implemented or 

planned to be implemented.  Also include a schedule of 
implementation for all planned controls.  Document the calculations 
or other evidence that shows that the LA will be met; 

 
3.1.3.1.6 Describe a monitoring program to determine whether the 

stormwater controls are adequate to meet the LA; and, 
 

3.1.3.1.7 If the evaluation shows that additional or modified controls are 
necessary, describe the type and schedule for the control 
additions/revisions, and an analysis that demonstrates the overall 
effectiveness.   

 
3.1.4 When a TMDL has not been established as described in paragraph 3.1.2, the 

Permittees must include a section in the annual report describing the 
condition for which the water has been listed, evaluating possible BMPs that 
might practicably be implemented, examining whether these BMPs would 
have a substantial effect on achieving compliance, and identifying any BMPs 
that are selected for implementation.  

 
3.1.5 The SWMP shall identify additional BMPs, if appropriate, to help achieve the 

TMDL for phosphorus or ammonia loadings into Lake Mead and shall be 
submitted in accordance with section 4.1.2. 

 
4 Stormwater Management Program.  Permittees must comply with the following: 
 
4.1 General Requirements: Develop, implement, and enforce a SWMP designed to 

reduce the discharge of pollutants from the Permittees MS4 to the maximum 
extent practicable (MEP) to protect water quality, and to satisfy the appropriate 
water quality requirements of the CWA; 

 
4.1.1 Submit the SWMP to NDEP no later than October 1, 2003; 
 
4.1.2 Fully implement the SWMP within three (3) years of the authorization date 

of this permit; 
 
4.1.3 Identify the best management practices (BMPs) that the Permittees or 

another entity will implement; 
 
4.1.4 Identify the measurable goals for BMPs, as appropriate, including the 

months and years in which the Permittees will undertake required actions; 
 
4.1.5 Provide a rationale for how and why the Permittees selected each of the 

BMPs and measurable goals for the SWMP.  
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4.1.6 Implementation of best management practices consistent with the 
provisions of the stormwater management program as required by this 
permit constitutes compliance with the standard of reducing pollutants to 
the “maximum extent practicable”.  

 
4.1.7 The scope and coverage of the SWMP shall extend at least to the limits of 

the urbanized area in Las Vegas Valley.   
 
4.1.8 The management program shall include a description of staff and 

resources available to implement the program elements.  
 
4.1.9 Separate proposed programs, or one or more joint programs, may be 

submitted by each co applicant.  
 
4.1.10 Proposed programs may impose controls on a system wide basis, a 

watershed basis, a jurisdiction basis, or on individual outfalls.   
 
4.1.11 Proposed management programs shall describe priorities for 

implementing controls and shall be based on Public Outreach and 
Education; Illicit Discharge and Detection; Industrial Facility Monitoring 
and Control; and a Construction Site BMP Program. 

 
4.1.12 Implement other BMPs identified in this permit. 
 
4.1.13 Pending submittal of the SWMP, the Permittees shall continue to 

implement current BMPs. 
 
4.2 Adequate legal authority:  
 
4.2.1 DEP has previously reviewed and approved the Permittees legal authority 

and interlocal agreements, in some cases after modifications.  The SWMP 
shall include an update on the status of the Permittees’ legal authority, 
established by statute, ordinance or series of contracts which authorizes or 
enables the applicant to: 

 
4.2.1.1 Prohibit through ordinance, order, or similar means, illicit discharges to the 

municipal separate storm sewer;  
 
4.2.1.2 Control through ordinance, order, or similar means the discharge to a 

municipal separate storm sewer from spills, dumping or disposal of 
materials other than stormwater;  

 
4.2.1.3 Require compliance with conditions in ordinances, permits, contracts or 

orders; and  
 
4.2.1.4 Carry out all inspection, surveillance, and monitoring procedures 

necessary to determine compliance and noncompliance with the 
prohibition of illicit discharges to the MS4s. 
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4.2.2 The Permittees shall provide written notice to  NDEP of any formal 

proposal to modify the ordinances regulating stormwater discharges into 
the municipal storm sewers.  Before any ordinance is modified,  NDEP 
shall have an opportunity to comment on the proposed modification.   

 
 
4.3 Source identification: 
 
4.3.1 The SWMP shall provide, at a minimum: updated maps of the Permittees’ 

MS4s, including the location of any major outfall that discharges to waters of 
the United States that was not previously reported.  

 
4.3.2 If requested, the Permittees shall assist DEP in developing lists of industrial 

facilities subject to stormwater permitting requirements within their 
boundaries. 

 
4.4 Characterization data: 
 
4.4.1 The SWMP shall evaluate, and if necessary update, characterization data 

previously submitted to include additional data collected in the same manner, 
and evaluate whether existing data collection programs should be modified to 
improve characterization of stormwater discharges, effects of BMPs, or 
ambient water quality.  This information shall be submitted for approval as 
part of the annual monitoring plan required in section 5.1.1. 

 
4.5 Public Outreach and Education, and Intergovernmental Coordination: 
 
4.5.1 The management program covering the duration of the permit shall include a 

section which involves public outreach and education, and where necessary 
intergovernmental coordination, to reduce the discharge of pollutants to the 
maximum extent practicable using management practices, control techniques 
and system, design and engineering methods, and such other provisions 
which are appropriate.  

 
4.6 Best Management Practices:   
 
4.6.1 A description of structural and source control measures expected to reduce 

pollutants from runoff from commercial and residential areas that are 
discharged from the municipal storm sewer system that are to be 
implemented during the life of the permit, accompanied with a discussion of 
the basis for the expected reduction of pollutant loads and a proposed 
schedule for implementing such controls. At a minimum, the description shall 
include: 

 
4.6.1.1 A description of maintenance activities and a maintenance schedule to 

reduce pollutants in discharges from MS4s;  
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4.6.1.2 A description of planning procedures including a plan to reduce the 
discharge of pollutants from MS4s which receive discharges from areas of 
new development and significant redevelopment;  

 
4.6.1.3 A description of practices for operating and maintaining public streets, 

roads and highways and procedures for reducing the impact on receiving 
waters of discharges from municipal storm sewer systems;  

 
4.6.1.4 A description of procedures to assure that flood management projects 

assess the impacts on the water quality of receiving water bodies and that 
existing structural flood control devices have been evaluated to determine 
if retrofitting the device to provide additional pollutant removal from 
stormwater is feasible; 

 
4.6.1.5 A description of a program to evaluate and as necessary monitor 

pollutants in runoff from operating or closed municipal landfills or other 
treatment, storage or disposal facilities for municipal waste; and  

 
4.6.1.6 A description of a program to evaluate and as necessary reduce pollutants 

in discharges from MS4s associated with the application of pesticides, 
herbicides, and fertilizer. 

 
4.7 Illicit Discharge and Detection:   
 
4.7.1 A description of a program, including a schedule, to detect and remove illicit 

discharges and improper disposal into the MS4. The proposed program shall 
include:  

 
4.7.1.1 A description of a program, including inspections, to implement and 

enforce an ordinance, orders or similar means to prevent illicit discharges 
to the MS4 This program description shall address all types of illicit 
discharges, however the following category of non-stormwater discharges 
or flows shall only be addressed where such discharges are identified by 
the Permittee as sources of pollutants to waters of the United States: 
water line flushing, landscape irrigation, diverted stream flows, rising 
ground waters, uncontaminated ground water infiltration (as defined at 40 
CFR 35.2005(20)) to separate storm sewers, uncontaminated pumped 
ground water, discharges from potable water sources, foundation drains, 
air conditioning condensation, irrigation water, springs, water from crawl 
space pumps, footing drains, lawn watering, individual residential car 
washing, flows from riparian habitats and wetlands, dechlorinated 
swimming pool discharges, and street wash water (program descriptions 
shall address discharges or flows from fire fighting only where such 
discharges or flows are identified as significant sources of pollutants to 
waters of the United States);  
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4.7.1.2 A description of procedures to conduct on-going field screening activities 
during the life of the permit, including areas or locations that will be 
evaluated by such field screens;  

 
4.7.1.3 A description of procedures to be followed to investigate portions of the 

separate storm sewer system that, based on the results of the field 
screen, or other appropriate information, indicate a reasonable potential of 
containing illicit discharges or other sources of non-stormwater ;  

 
4.7.1.4 A description of procedures to prevent, contain, and respond to spills that 

may discharge into the municipal separate storm sewer;  
 
4.7.1.5 A description of a program to facilitate public reporting of the presence of 

illicit discharges or water quality impacts associated with discharges from 
MS4s;  

 
4.7.1.6 A description of educational activities, public information activities, and 

other appropriate activities to facilitate the proper management and 
disposal of used oil and toxic materials; and  

 
4.7.1.7 An assessment of whether the procedures otherwise implemented in 

response to this paragraph are sufficient to identify instances of exfiltration 
from the sanitary sewer to the storm sewers, and if not a description of 
additional activities to be undertaken to control exfiltration 

 
4.8 Industrial Facility Monitoring and Control:   
 
4.8.1 A description of a program to  monitor and control pollutants in stormwater 

discharges to municipal systems from municipal landfills, hazardous waste 
treatment, disposal and recovery facilities, industrial facilities that are subject 
to section 313 of title III of the Superfund Amendments and Reauthorization 
Act of 1986 (SARA), and industrial facilities that the municipal permit 
applicant determines are contributing a substantial pollutant loading to the 
municipal storm sewer system. The program shall: 

 
4.8.1.1 Identify priorities and procedures for inspections and establishing and 

implementing control measures for such discharges; and,  
 
4.8.1.2 Describe a monitoring program for stormwater discharges associated with 

the industrial facilities identified in this section, to be implemented during 
the term of the permit in accordance with the monitoring programs defined 
in section 5.1.1.  

 
4.9 Construction Site BMP Program:   
 
4.9.1 A description of a program to implement and maintain structural and non-

structural best management practices to reduce pollutants in stormwater 
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runoff from construction sites to the municipal storm sewer system, which 
shall include:  

 
4.9.1.1 A description of procedures for notifying developers of properties of one 

acre or more of requirements applicable to stormwater runoff;  
 
4.9.1.2 A description of nonstructural and structural best management practices 

for construction sites; and  
 
4.9.1.3 A description of procedures for identifying priorities for inspecting sites and 

enforcing control measures which consider the nature of the construction 
activity, topography, and the characteristics of soils and receiving water 
quality;; and,  

 
4.9.1.4 A description of appropriate educational and training measures for 

construction site operators. 
 
4.10 Sharing Responsibility:   
 
4.10.1 The Permittees may either share responsibility or assign responsibility to one 

or more Permittees, and may implement BMPs individually, as a group, or 
through consultants.  The SWMP shall include a description of how 
responsibilty is being shared or assigned.     

 
4.11 Reviewing and Updating Stormwater Management Programs 
 
4.11.1 The Permittees must complete an annual review of the SWMP in conjunction 

with preparation of the annual report required under Part 5.3 
 
4.11.2 The Permittees may change the SWMP during the life of the permit in 

accordance with the following procedures: 
 
4.11.2.1 Changes adding (but not subtracting or replacing) components, controls, 

or requirements to the SWMP may be made at any time upon written 
notification to NDEP.   

 
4.11.2.2 Requests for changes replacing an ineffective, unfeasible, or inappropriate 

BMP specifically identified in the SWMP with an alternate BMP may be  
submitted to NDEP for approval at any time.  If request is denied, NDEP 
will send the Permittees a written response giving a reason for the 
decision. The Permittees modification requests must include the following: 

 
4.11.2.2.1 An analysis of why the BMP is ineffective, infeasible (including cost 

prohibitive), or otherwise should be revised or replaced, and 
 
4.11.2.2.2 An analysis of why the replacement BMP is expected to be more 

effective, feasible, or approriate than the BMP to be replaced.   
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4.12 Changes by NDEP: 
 
4.12.1 Formal changes requested by NDEP must be made in writing, set forth the 

time schedule for the Permittees to develop the changes, and offer the 
Permittees the opportunity to propose alternative program changes to meet 
the objective of the requested modification.  If the Permittees do not agree to 
the requested changes, changes required by NDEP will be made in 
accordance with 40 CFR 124.5, 40 CFR 122.62, or as appropriate 40 CFR 
122.63.  

 
4.12.2 NDEP may request formal changes to the SWMP as needed to: 
 
4.12.2.1 Address impacts on receiving water quality caused, or contributed to, by 

discharges from the Municipal Separate Storm Sewer System; 
 
4.12.2.2 Include more stringent requirements necessary to comply with new 

Federal statutory or regulatory requirements; and, 
 
4.12.2.3 Include such other conditions deemed necessary by NDEP to comply with 

the requirements of the Clean Water Act. 
 
4.13 Responsibility for Stormwater Management Program Implementation:  
 
4.13.1 The Permittees must implement the SWMP on all new areas added to the 

Permittees portion of the MS4 (or for which the Permittees become 
responsible for implementation of stormwater quality controls) not later than 
one year from addition of the new areas. 

 
4.13.2 Information on all new annexed areas and any resulting updates required to 

the SWMP must be included in the annual report. 
 
5 Monitoring, Recordkeeping, and Reporting 
 
5.1 Monitoring 
 
5.1.1 The Permittees shall submit to NDEP a stormwater monitoring plan for the 

following year on or before October 1 each year.  In developing the plan, the 
Permittees must evaluate and update as necessary how monitoring may 
assist in making decisions about program compliance, the appropriateness of 
identified best management practices, and progress toward achieving 
identified measurable goals.  Pending submittal of the annual monitoring plan, 
the Permittees shall continue to implement the existing monitoring plan. 

  
5.1.2 When the Permittees conduct monitoring at the Permittees permitted MS4, 

the Permittees is required to comply with the following: 
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5.1.2.1 Samples and measurements taken as required herein shall be 
representative of the volume and nature of the monitored discharge.  This 
requirement does not prevent Permittees from analyzing or reporting 
samples that are representative of a limited situation (e.g. concentration at 
peak flow).    

 
5.1.2.2 Test procedures for the analysis of pollutants shall conform to regulations 

(40 CFR, Part 136) published pursuant to Section 304(h) of the Act, 
unless other procedures are approved by NDEP.   

 
5.1.3  Records of monitoring information shall include: 
 
5.1.3.1 The date, exact place, and time of sampling or measurements; 
 
5.1.3.2 The names(s) of the individual(s) who performed the sampling or 

measurements; 
 
5.1.3.3 The date(s) analyses were performed; 
 
5.1.3.4 The names of the individuals who performed the analyses; 
 
5.1.3.5 The analytical techniques or methods used; and  
 
5.1.3.6 The results of such analyses. 
 
5.1.4 Analyses shall be performed by a State of Nevada certified laboratory.  

Laboratory reports shall be provided if requested by NDEP.    
 
5.1.5 If the Permittees perform stormwater monitoring more frequently than 

required by the stormwater monitoring plan the results of such monitoring 
shall be reported.     

 
5.2  Record keeping 
 
5.2.1  The Permittees must retain records of all monitoring information, including, all 

calibration and maintenance records and all original strip chart recordings for 
continuous monitoring instrumentation, copies of all reports required by this 
permit, a copy of the NPDES permit, and records of all data used to complete 
the application for this permit,  for a period of at least three (3) years from the 
termination date of this permit.  This period may be extended at the direction 
of NDEP at any time. 

 
5.2.2 The Permittees must submit the records to NDEP only when specifically 

asked to do so.  The Permittees must retain a copy of the SWMP required by 
this permit (including a copy of the permit language) at a location accessible 
to NDEP.  The Permittees must make the records, including a copy of the 
SWMP, available to the public if requested to do so in writing. 
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5.2.3 For public requests of records, the Permittees may impose a reasonable fee 
for personnel time and copying expenses. 

 
5.3  Reporting  
 
5.3.1 Beginning one year after the submission of the SWMP, Permittees must 

submit annual reports to NDEP by October 1 of each year of the permit term. 
Each annual report shall cover the period beginning July of the previous year 
through June of the current year.   

 
5.3.2 Each year, Permittees shall review the program defined under section 4 of 

this permit, and report to NDEP on the status of the program, whether 
Permittees have identified any modifications, and the plans for implementing 
those modifications. 

 
5.3.3 At a minimum the Annual Report shall include: 
 
5.3.3.1 Status of the Permittees compliance with permit conditions; 
 
5.3.3.2 An assessment of the appropriateness of the identified BMP’s, and 

revisions to previous assessments if appropriate; 
 
5.3.3.3 Progress towards achieving the statutory goal of reducing the discharge of 

pollutants to the MEP;  
 
5.3.3.4 Status of the achievement of measurable goals; 
 
5.3.3.5 Results of information collected and analyzed, if any, during the reporting 

period, including monitoring data used to assess the success of the 
program at reducing the discharge of pollutants to the MEP, a description 
of any identified improvements to or degradation in water quality 
attributable to the program, and a description of any identified effects on 
attainment of water quality standards attributable to the program; 

 
5.3.3.6 A summary of the stormwater activities the Permittees plan to undertake 

during the next reporting cycle (including an implementation schedule and 
a fiscal analysis); 

 
5.3.3.7 Changes to the SWMP, including changes to any BMPs or any identified 

measurable goals that apply to the program elements;  
 
5.3.3.8 Notice that the Permittees are relying on another government entity to 

satisfy some of the permit obligations (if applicable); and  
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5.3.3.9 Estimated reductions in loadings of pollutants from discharges of 
municipal storm sewer constituents from municipal storm sewer systems 
expected as the result of the municipal stormwater quality management 
program. The assessment shall also identify known impacts of stormwater 
controls on ground water. 

 
5.3.4 A summary of inspections performed and enforcement activity taken during 

the report cycle. 
 
5.3.5 Annual expenditures for the reporting period, with a breakdown for the major 

elements of the Stormwater Management Program, and the budget for the 
year following each annual report. 

 
5.3.6 An original signed copy of all reports and plans required herein shall be 

submitted to the State at the following address: 
 

Stormwater Coordinator 
Bureau of Water Pollution Control 
Nevada Division of Environmental Protection 
333 West Nye Lane 
Carson City, NV 89706-0851 

 
6 Standard Permit Conditions 
 
6.1  Duty to Comply 
 
6.1.1  The Permittees must comply with all conditions of this permit.  Any permit 

noncompliance constitutes a violation of CWA and is grounds for enforcement 
action; permit termination; revocation and reissuance; modification; or for 
denial of a permit renewal application.  Each Permittee is responsible for its 
own compliance with this permit, but not for any noncompliance of another 
Permittee.  No Permittee shall be held liable for the violation of this permit by 
another Permittee.  

 
6.2 Continuation of the Expired Permit 
 
6.2.1 If this permit is not reissued or replaced prior to the expiration date, it will be 

administratively continued in accordance with the Administrative Procedures 
Act and remain in force and effect. Any Permittee who was granted permit 
coverage prior to the expiration date will automatically remain covered by the 
continued permit until the earlier of:  

 
6.2.1.1 Reissuance or replacement of this permit; or  
 
6.2.1.2 Issuance of another individual permit for the Permittees discharges. 
 
6.3 Need to Halt or Reduce Activity Not a Defense  
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6.3.1 It shall not be a defense for the Permittees in an enforcement action that it 
would have been necessary to halt or reduce the permitted activity under the 
Permittees control in order to maintain compliance with the conditions of this 
permit.  

 
6.4 Duty to Mitigate  
 
6.4.1 The Permittees must take all reasonable steps to minimize or prevent any 

discharge in violation of this permit that has a reasonable likelihood of 
adversely affecting human health or the environment.  

 
6.5 Duty to Provide Information 
 
6.5.1 The Permittees must furnish to NDEP any information that is requested by 

NDEP and needed to determine compliance with this permit or other 
information. 

 
6.6 Other Information  
 
6.6.1 If the Permittees becomes aware that the Permittees have failed to submit 

any relevant facts in the Permittees application or submitted incorrect 
information in the application or in any other report to NDEP, the Permittees 
must promptly submit such facts or information.  

 
6.7 Signatory Requirements  
 
6.7.1 All applications, reports, certifications, or information submitted to NDEP, or 

that this permit requires be maintained by the Permittees shall be signed and 
certified as follows:  

 
6.7.1.1 Applications.  All applications shall be signed by either a principal 

executive officer or ranking elected official.   
 
6.7.1.2 Reports and other information. All reports required by the permit and other 

information requested by NDEP or authorized representative of NDEP 
shall be signed by a person described above from the lead agency (Clark 
County Regional Flood Control District) or by a duly authorized 
representative of that person.  A person is a duly authorized 
representative only if: 

 
6.7.1.2.1 Signed authorization.  The authorization is made in writing by a person 

described above and submitted to NDEP. 
 
6.7.1.2.2 Authorization with specified responsibility. The authorization specifies 

either an individual or a position having responsibility for the overall 
operation of the regulated facility or activity, such as the position of 
manager, operator, superintendent, or position of equivalent 
responsibility for environmental matter for the regulated entity.  
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6.7.2 Changes to authorization.  If an authorization is no longer accurate because a 

different operator has the responsibility for the overall operation of the MS4, a 
new authorization satisfying the requirement of (6.7.2.2) above must be 
submitted to NDEP prior to or together with any reports, information, or 
applications to be signed by an authorized representative. 

 
6.8 Property Rights 
 
6.8.1 The issuance of this permit does not convey any property rights of any sort, or 

any exclusive privilege, nor does it authorize any injury to private property nor 
any invasion of personal rights, nor any infringement of Federal, State or local 
laws or regulations 

 
6.9 Proper Operation and Maintenance 
 
6.9.1 The Permittees must at all times properly operate and maintain all facilities 

and systems of treatment and control (and related appurtenances) which are 
installed or used by the Permittees to achieve compliance with the conditions 
of this permit.   

 
6.10 Inspection and Entry  
 
6.10.1 The Permittees shall allow NDEP or an authorized representative (including 

an authorized contractor acting as a representative of the Administrator) upon 
the presentation of credentials and other documents as may be required by 
law, to do any of the following: 

 
6.10.1.1 Enter the Permittees premises where a regulated facility or activity is 

located or conducted or where records must be kept under the conditions 
of this permit;  

 
6.10.1.2 Have access to and copy at reasonable times, any records that must be 

kept under the conditions of this permit; 
 
6.10.1.3 Inspect at reasonable times any facilities or equipment (including 

monitoring and control equipment) practices, or operations regulated or 
required under this permit; and 

 
6.10.1.4 Sample or monitor at reasonable times, for the purposes of assuring 

permit compliance or as otherwise authorized by the CWA, any 
substances or parameters at any location. 

 
6.11 Permit Actions  
 
6.11.1 This permit may be modified, revoked and reissued, or terminated for cause. 

The Permittees filing of a request for a permit modification, revocation and 
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reissuance, or termination, or a notification of planned changes or anticipated 
noncompliance does not stay any permit condition.  

 
6.12 Permit Transfers 
 
6.12.1 This permit is not transferable to any person except after notice to NDEP.  

NDEP may require modification or revocation and reissuance of the permit to 
change the name of the Permittee and incorporate such other requirements 
as may be necessary under the CWA. 

 
6.13 Anticipated Noncompliance 
 
6.13.1 The Permittees must give advance notice to NDEP of any planned changes in 

the permitted   MS4 or activity which may result in noncompliance with this 
permit. 

 
6.14 State Environmental Laws 
 
6.14.1 Nothing in this permit shall be construed to preclude the institution of any 

legal action or relieve the Permittees from any responsibilities, liabilities, or 
penalties established pursuant to any applicable State law or regulation under 
authority preserved by section 510 of the CWA.  

 
6.14.2 No condition of this permit releases the Permittees from any responsibility or 

requirements under other environmental statutes or regulations.  
 
6.15 Severability 
 
6.15.1 The provisions of this permit are severable, and if any provision of this permit 

or the application of any provision of this permit to any circumstance, is held 
invalid, the application of such provision to other circumstances, and the 
remainder of this permit shall not be affected thereby. 

 
6.16 Procedures for Modification or Revocation  
 
6.16.1 Permit modification or revocation will be conducted according to 40 CFR 

122.62, 122.63, 122.64 and 124.5.   
 
6.17 Requiring a Separate Individual Permit or an Alternative General Permit 
 
6.17.1 Request by NDEP.  NDEP may require any person authorized by this permit 

to apply for and/or obtain either a separate individual NPDES permit or an 
alternative NPDES general permit.  Any interested person may petition NDEP 
to take action under this paragraph.  Where NDEP requires the Permittees to 
apply for an individual NPDES permit, NDEP will notify the Permittees in 
writing that a permit application is required.  This notification shall include a 
brief statement of the reasons for this decision, an application form, a 
statement setting a deadline for the Permittees to file the application, and a 
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statement that on the effective date of issuance or denial of the individual 
NPDES permit or the alternative general permit as it applies to the individual 
Permittee, coverage under this general permit shall automatically terminate.  
Applications must be submitted to NDEP.  NDEP may grant additional time to 
submit the application upon request of the applicant.  If the Permittee fails to 
submit in a timely manner an individual NPDES permit application as required 
by NDEP under this paragraph, then the applicability of this permit to the 
Permittee is automatically terminated at the end of the day specified by NDEP 
for application submittal.   

 
6.17.2 Request by Permittee.  Any discharger authorized by this permit may request 

to be excluded from the coverage of this permit by applying for a separate 
individual permit.  In such cases, the Permittee must submit an individual 
application, with reasons supporting the request, to NDEP at the address for 
the appropriate Regional Office.  The request may be granted by issuance of 
any individual permit or an alternative general permit if the reasons cited by 
the Permittee are adequate to support the request.   

 
6.17.3 Permit termination. When an individual NPDES permit is issued to a 

discharger otherwise subject to this permit, or the Permittee is authorized to 
discharge under an alternative NPDES general permit, the applicability of this 
permit to the individual NPDES Permittee is automatically terminated on the 
effective date of the separate individual permit or the date of authorization of 
coverage under the alternative general permit, whichever the case may be.  
When an individual NPDES permit is denied to an operator otherwise subject 
to this permit or the operator is denied for coverage under an alternative 
NPDES general permit, the applicability of this permit to the individual NPDES 
Permittee is automatically terminated on the date of such denial, unless 
otherwise specified by NDEP. 

 
6.18 Availability of Reports 
 
6.18.1 Except for data determined to be confidential under NRS 445A.665, all 

reports and plans submitted in accordance with the terms of this permit shall 
be available for public inspection at the office of NDEP.  As required by the 
CWA, effluent data shall not be considered confidential. Knowingly making 
any false statement on any such report may result in the imposition of criminal 
penalties as provided for in NRS 445A.710. 

 
6.19 Furnishing False Information and Tampering with Monitoring Devices 
 
6.19.1 Any person who knowingly makes any false statement, representation, or 

certification in any application, record, report, plan or other document 
submitted or required to be maintained by the provisions of NRS 445A.300 to 
445A.730, inclusive, or by any permit, rule, regulation or order issued 
pursuant thereto, or who falsifies, tampers with or knowingly renders 
inaccurate any monitoring device or method required to be maintained under 
the provisions of NRS 445A.300 to 445A.730, inclusive, or by any permit, 
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rule, regulation or order issued pursuant thereto, is guilty of a gross 
misdemeanor and shall be punished by a fine of not more than $10,000 or by 
imprisonment.  This penalty is in addition to any other penalties, civil or 
criminal, pursuant to NRS 445A.300 to 445A.730, inclusive. 

 
6.20 Penalty for Violation of Permit Conditions 
 
6.20.1 NRS 445A.675 provides that any person who violates a permit condition is 

subject to administrative and judicial sanctions as outlined in NRS 445A.690 
through 445A.710. 

 
6.21 Permit Modification, Suspension or Revocation 
 
6.21.1 After notice and opportunity for a hearing, this permit may be modified, 

suspended, or revoked in whole or in part during its term for cause including, 
but not limited to, the following: 

 
6.21.1.1 Violation of any terms or conditions of this permit; 
 
6.21.1.2 Obtaining this permit by misrepresentation or failure to disclose fully all 

relevant facts; 
 
6.21.1.3 A change in any condition that requires either a temporary or permanent 

reduction or elimination of the authorized discharge; or 
 
6.21.1.4 To impose specific requirements for BMPs or annual reporting 

requirements in accordance with 40 CFR § 122.62 or §122.63. 
 
6.21.2 Any Permittee may request that NDEP reopen and modify this permit. 
 
7 Definitions 
 
7.1 All definition contained in Section 502 of the CWA and 40 CFR 122 shall apply to 

this permit and are incorporated herein by reference. For convenience, simplified 
explanations of some regulatory/statutory definitions have been provided, but in 
the even of a conflict, the definition found in the Statute or Regulation takes 
precedence. 

 
7.2 Best Management Practices (BMPs) means schedules of activities, prohibitions 

of practices, maintenance procedures, and other management practices to 
prevent or reduce the pollution of waters of the United States.  BMPs also include 
treatment requirements, operating procedures, and practices to control runoff, 
spillage or leaks, sludge or waste disposal, or drainage from raw material 
storage. 

 
7.3 Control Measure as used in this permit, refers to any Best Management Practice 

or other method used to prevent or reduce the discharge of pollutants to waters 
of the United States. 

http://www.leg.state.nv.us/NRS/NRS-445A.html
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7.4 CWA or The Act means the Clean Water Act (formerly referred to as the Federal 

Water Pollution Control Act or Federal Water Pollution Control Act Amendments 
of 1972) Pub.L. 92-500, as amended Pub. L. 95-217, Pub. L. 95-576, Pub. L. 96-
483 and Pub. L. 97-117, 33 U.S.C. 1251 et.seq. 

 
7.5 Discharge, when used without a qualifier, refers to “discharge of a pollutant” as 

defined at 40 CFR 122.2. 
 
7.6 Illicit Connection means any man-made conveyance connecting an illicit 

discharge directly to a municipal separate storm sewer.    
 
7.7 Illicit Discharge is defined at 40 CFR 122.26(b)(2) and refers to any discharge to 

a municipal separate storm sewer that is not entirely composed of stormwater, 
except discharges authorized under an NPDES permit (other than the NPDES 
permit for discharges from the MS4) and discharges resulting from fire fighting 
activities. 

 
7.8 Indian Country, as defined in 18 USC 1151, means (a) all land within the limits of 

any Indian reservation under the jurisdiction of the United States Government, 
notwithstanding the issuance of any patent, and including rights-of-way running 
through the reservation; (b) all dependent Indian communities within the borders 
of the United States whether within the original or subsequently acquired territory 
thereof, and whether within or without the limits of a state, and (c) all Indian 
allotments, the Indian titles to which have not been extinguished, including rights-
of-way running through the same. This definition includes all land held in trust for 
an Indian tribe.  

 
7.9 MEP is an acronym for "Maximum Extent Practicable,” the technology-based 

discharge standard for Municipal Separate Storm Sewer Systems to reduce 
pollutants in stormwater discharges that was established by CWA §402(p).   

 
7.10 MS4 is an acronym for "Municipal Separate Storm Sewer System" and is used to 

refer to either a Large, Medium, or Small Municipal Separate Storm Sewer 
System (e.g. "the Clark County MS4").  The term is used to refer to either the 
system operated by a single entity or a group of systems within an area that are 
operated by multiple entities (e.g., the Clark County MS4 includes MS4s 
operated by the City of Las Vegas, the City of North Las Vegas, the City of 
Henderson, the Nevada Department of Transportation, the Clark County 
Regional Flood Control District, and Clark County). 

 
7.11 Municipal Separate Storm Sewer is defined at 40 CFR 122.26(b)(8) and means a 

conveyance or system of conveyances (including roads with drainage systems, 
municipal streets, catch basins, curbs, gutters, ditches, man-made channels, or 
storm drains): (i) Owned or operated by a State, city, town, borough, county, 
parish, district, association, or other public body (created by or pursuant to State 
law) having jurisdiction over disposal of sewage, industrial wastes, stormwater, or 
other wastes, including special districts under State law such as a sewer district, 
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flood control district or drainage district, or similar entity, or an Indian tribe or an 
authorized Indian tribal organization, or a designated and approved management 
agency under section 208 of the CWA that discharges to waters of the United 
States; (ii) Designed or used for collecting or conveying stormwater; (iii) Which is 
not a combined sewer; and (iv) Which is not part of a Publicly Owned Treatment 
Works (POTW) as defined at 40 CFR 122.2. 

 
7.12 Permitting Authority means the Nevada Division of Environmental Protection. 
 
7.13 Small Municipal Separate Storm Sewer System is defined at 40 CFR 

122.26(b)(16) and refers to all separate storm sewers that are owned or operated 
by the United States, a State, city, town, borough, county, parish, district, 
association, or other public body (created by or pursuant to State law) having 
jurisdiction over disposal of sewage, industrial wastes, stormwater, or other 
wastes, including special districts under State law such as a sewer district, flood 
control district or drainage district, or similar entity, or an Indian tribe or an 
authorized Indian tribal organization, or a designated and approved management 
agency under section 208 of the CWA that discharges to waters of the United 
States, but is not defined as “large”' or “medium” MS4. This term includes 
systems similar to separate storm sewer systems in municipalities, such as 
systems at military bases, large hospital or prison complexes, and highways and 
other thoroughfares. The term does not include separate storm sewers in very 
discrete areas, such as individual buildings. 

 
7.14 Stormwater is defined at 40 CFR 122.26(b)(13) and means stormwater runoff, 

snowmelt runoff, and surface runoff and drainage. 
 
7.15 Stormwater Management Program (SWMP) refers to a comprehensive program 

to manage the quality of stormwater discharged from the MS4.  
 
7.16 SWMP is an acronym for “Stormwater Management Program.” 
 

ACRONYMS 
 
BMP Best Management Practice 
CFR Code of Federal Regulations 
CWA Clean Water Act 
MEP Maximum Extent Practicable 
MS4 Municipal Separate Storm Sewer System 
NAC Nevada Administrative Code 
NAC Nevada Administrative Code 
NDEP Nevada Division of Environmental Protection 
NPDES National Pollutant Discharge Elimination System 
NRS Nevada Revised Statute 
SARA Superfund Amendments and Reauthorization Act 
SWMP Stormwater Management Program 
TMDL Total Maximum Daily Load 
USC United States Code 
 

http://www.epa.gov/r5water/cwa.htm
http://www.gpo.gov/nara/cfr/index.html
http://www.gpo.gov/nara/cfr/index.html
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1.1 Purpose
The purpose of this Storm Water Management 
Plan (SWMP) is to describe the programs, 
practices and responsibilities adopted by the Las 
Vegas Valley Municipal Separate Storm Sewer 
System (MS4) permittees to implement the current 
NPDES Permit No. NV0021911. The SWMP 
describes the activities that will be performed 
to comply with the MS4 permit conditions, 
provides measurable goals for key activities, and 
outlines staffing and funding responsibilities for 
the permittees. The SWMP will apply to the 5-
year duration of the current MS4 permit. Annual 
updates will be provided if necessary as part of 
the required annual reports to address changes in 
proposed program elements or in conditions in the 
permit area.

1.2 Authorization
This SWMP was prepared by the Las Vegas Valley 
MS4 permittees - Clark County Regional Flood 
Control District (CCRFCD), Clark County, 
the City of Las Vegas, the City of North Las 
Vegas, and the City of Henderson. Funding 
for development of the SWMP was provided 
by CCRFCD and Nevada Department of 
Transportation (NDOT).

1.3 Area of Coverage
The area of coverage is defined in paragraph 1.1 of 
the MS4 permit:

“This permit covers discharges into receiving waters of the United 
States within the City of Henderson, City of Las Vegas, City of North 
Las Vegas, and Clark County not including Boulder City, Laughlin, 

Mesquite, and Nellis Air Force Base.”

However, the focus is on the discharge of 
municipal storm water runoff into “Las Vegas 
Wash, its tributaries, and other waters of the 
United States” as authorized on the cover page 
of the permit. Consistent with this focus, 
the activities described in the SWMP will be 
conducted within the urbanized area of Las Vegas 
Valley.

NDOT has been a permittee for the Las Vegas 
Valley MS4 permit since 1990. NDOT is currently 
in the process of obtaining its own MS4 permit 
with Nevada Division of Environmental Protection 
(NDEP). Once NDOT is issued its own permit, 
it will withdraw from the present MS4 permit. 
Because this is expected to occur early in the first 
permit year, and because NDOT is expected to 
submit its own SWMP, this SWMP does not 
address NDOT issues.

1.4 Period of Performance
This SWMP applies to the 5-year effective period 
of the MS4 permit, or from July 2003 to June 
2008. The SWMP refers to Permit Years when 
specifying when various activities are scheduled to 
occur. Permit Years are defined as follows:

Permit Year Start End

Permit Year 1 July 1, 2003 June 30, 2004

Permit Year 2 July 1, 2004 June 30, 2005

Permit Year 3 July 1, 2005 June 30, 2006

Permit Year 4 July 1, 2006 June 30, 2007

Permit Year 5 July 1, 2007 June 30, 2008

SECTION 1

Introduction
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SECTION 2

Legal Authority

2.1 Introduction and Rationale
This section addresses the MS4 permit 
requirements in paragraph 4.2 dealing with legal 
authority of the permittees to implement the 
various aspects of the proposed Storm Water 
Management Plan and other requirements of the 
permit. The objective is to provide documentation 
that the permittees either currently have adequate 
legal authority to conduct all necessary activities, 
or have a plan for obtaining that authority. The 
adopted activities satisfy the specific requirements 
of the permit in this category.

2.2 Existing Legal Authority
Documentation will be provided to update the 
status of the legal authority of each permittee to 
conduct the following types of activities.

• Prohibit illicit discharges to the municipal 
separate storm sewer system.

• Control spills, dumping or disposal of materials 
other than storm water to the storm sewer 
system.

• Require compliance with conditions in 
ordinances related to storm water discharges.

• Carry out inspection and monitoring 
procedures necessary to determine compliance 
with the prohibition on illicit discharges to the 
storm sewer system.

Copies of current ordinances will be assembled and 
summarized by the permittees.

2.3 Additional Required Legal Authority
If the review of current regulations and ordinances 
identifies deficiencies in the ability to implement 
SWMP programs, a plan for addressing those 
deficiencies will be developed.

2.4 Priorities and Measurable Goals
Existing legal authority will be documented first, 
followed by development of a plan to address any 
deficiencies in current ordinances, etc. Measurable 
goals are defined below.

Completed by Measureable Goal/Milestone

End of Permit Year 1 Assemble and summarize existing 
legal authority

End of Permit Year 2 If necessary, develop plan for 
addressing deficiencies in current 
legal authority

End of Permit Year 3 None

End of Permit Year 4 None

End of Permit Year 5 None

2.5 Staffing and Funding
Funding for review of legal authority will be 
provided by CCRFCD. Staffing for review of legal 
authority will be provided by CCRFCD.



Page 3

SECTION 3

Storm Water System Maps

3.1 Introduction and Rationale
This section describes the adopted plan for 
satisfying the MS4 permit requirement in 
paragraph 4.3.1 to prepare a storm water system 
map for the permitted area of Las Vegas Valley. 
A storm water system map will be valuable to 
the permittees, regulatory agencies and others in 
determining where potential storm water quality 
problems may exist or originate. The adopted 
plan relies on existing computerized inventory 
information from CCRFCD, which is adequate 
to describe the existing drainage and flood control 
system.

3.2 Storm Water System Map
A map of the existing regional storm drain system 
will be prepared to document locations and 
contributing areas of major outfalls to receiving 
waters in Las Vegas Valley. The map will be 
prepared using information in the CCRFCD GIS 
system that was developed for the Las Vegas Valley 
Flood Control Master Plan Update (2002). The 
map will show locations of major regional storm 
drains (e.g., 36-inch and larger) and regional 
detention basins.

3.3 Priorities and Measurable Goals
There is only one activity in this category; it will 
be conducted in Permit Year 1, as defined below.

Completed by Measureable Goal/Milestone

End of Permit Year 1 Prepare regional storm water 
system infrastructure map

End of Permit Year 2 None

End of Permit Year 3 None

End of Permit Year 4 None

End of Permit Year 5 None

3.4 Staffing and Funding
Funding for the storm water system infrastructure 
map will be provided by CCRFCD. Staffing for 
map preparation will be provided by CCRFCD.
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SECTION 4

Monitoring Program

4.1 Introduction and Rationale
This section describes the adopted plan for 
preparing a monitoring program for wet and dry 
weather discharges, as required by the MS4 permit 
(paragraphs 4.4 and 5.1.1). The monitoring 
program will be related to Las Vegas Valley 
water quality problems identified by previous 
sampling by CCRFCD and others. CCRFCD 
has implemented a storm water characterization 
monitoring program since 1991, in which 
characterization data are updated annually. The 
proposed monitoring program will be coordinated 
annually with other regional monitoring programs 
to make the best use of resources and to avoid 
duplication of effort.

4.2 Evaluation of Previously Collected Data
Monitoring results from previous sampling 
activities for the NPDES program and other 
monitoring programs will be summarized and 
compared to water quality objectives and other 
stream standards. Constituents contributing 
to water quality problems or concerns will be 
identified. Regional water quality concerns in the 
Las Vegas Wash Basin will be summarized. Based 
on the data review, constituents and locations of 
concern will be identified.

4.3 Proposed Monitoring Program
Based on the data summary, regional water 
quality concerns, and EPA guidelines for storm 
water permit monitoring, a wet and dry weather 
sampling program will be developed. The program 
will be coordinated with other Las Vegas Valley 
sampling programs to avoid duplication of effort 
and make the maximum use of monitoring 
resources.

The monitoring program will be revised annually 
to adapt to changing conditions, new information, 
and opportunities to coordinate with other 
monitoring programs. An annual monitoring 
program will be submitted to NDEP for review 
and approval at the beginning of each permit year.

The annual monitoring program will include 
activities required by the other SWMP program 
elements. This may include monitoring of 
detention basins, structural BMPs, landfills, 
or other facilities as required by the plans and 
programs developed for other SWMP elements.

The wet and dry weather monitoring programs 
currently being implemented by the permittees 
will continue to be followed until a new program 
is approved by NDEP.

4.4 Priorities and Measurable Goals
The first activity will be to review and analyze 
existing characterization data. Based on this 
analysis, a monitoring plan will be developed and 
submitted for approval. The monitoring plan will 
be updated in subsequent years, as defined below.
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4.5 Staffing and Funding
Studies of water quality data, development of 
annual monitoring plans, and execution of those 
plans will be funded by CCRFCD. Staffing will be 
provided by CCRFCD.

Completed by Measureable Goal/Milestone

End of Permit Year 1 • Review and analyze existing wet and dry weather data for storm water system
• Approved monitoring program for Year 2

End of Permit Year 2 Approved monitoring program for Year 3

End of Permit Year 3 Approved monitoring program for Year 4

End of Permit Year 4 Approved monitoring program for Year 5

End of Permit Year 5 Approved monitoring program for Year 1 of next permit cycle
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SECTION 5

Public Outreach and Education

5.1 Introduction and Rationale
This section describes the public education and 
outreach activities adopted by the permittees in 
response to the MS4 permit requirements for 
such a program (paragraph 4.5). The rationale 
for the program is to inform the general public as 
to the importance of storm water quality issues, 
and to influence behavior in a way that benefits 
regional water quality. Activities were selected to 
take advantage of existing programs, and to target 
specific water quality problems and audiences that 
are important in Las Vegas Valley.

5.2 Public Outreach and Education Program 
Elements

5.2.1 Objectives for Public Education and Outreach

The overall objectives of the Public Education and 
Outreach Program are to:

• Inform the general public in Las Vegas Valley 
about important water quality issues related to 
storm water runoff;

•  Influence behavior of the general public to 
reduce activities that have a negative impact 
on storm water runoff quality and increase 
activities that have a positive impact on storm 
water runoff quality.

5.2.2 Public Education and Outreach Activities

The following activities will be part of the public 
education and outreach program.

a) Community Events. Permittees will continue 
to use major community events related to 
environmental awareness and regional water 
issues as opportunities for education and 
outreach. Booths will be staffed by volunteers 
from the permittees and/or other local 
organizations (e.g., Conservation District 

of Southern Nevada), who will hand out 
informational materials and answer questions.

b) Media Materials. Permittees will continue 
to produce or distribute media materials to 
disseminate public education and outreach 
information. Media materials will include: 
(1) a program (The Flood Channel) for local 
public television including general information 
on storm water quality issues; (2) Public 
Service Announcements for targeted messages 
and audiences; (3) occasional billboards with 
targeted messages.

c) Printed Materials. Permittees will continue to 
develop, produce or distribute printed materials 
(e.g., brochures, flyers, promotional items) for 
specific topics related to storm water quality. 
Older printed materials will be updated as 
necessary.

d) Section 319 Grants. Permittees will continue 
to pursue opportunities for obtaining Section 
319 Nonpoint Source Management grants 
through NDEP for specific projects addressing 
storm water quality issues. This will be done 
in cooperation with Conservation District of 
Southern Nevada and other regional planning 
and management agencies.

e) Website. Permittees will continue to maintain 
and update a website to provide information to 
the public on storm water permitting, Las Vegas 
Valley water quality issues, BMPs, and links to 
other related websites.

f ) School Programs. Permittees will continue to 
conduct outreach activities in public schools in 
Las Vegas Valley to promote awareness of water 
quality issues and basic watershed principles.

g) Involvement in Other Organizations. 
Permittees will continue to be active in other 
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organizations in Las Vegas Valley that promote 
inter-agency cooperation and have outreach and 
education functions. These include the Lake 
Mead Water Quality Forum and the Las Vegas 
Wash Coordination Committee.

h) Construction and Industrial Program. 
Permittees will conduct education and 
outreach activities targeting construction 
industry organizations (developers, contractors, 
engineers) and permitted industries. These 
activities are described in the respective sections 
of the SWMP.

5.3 Priorities and Measurable Goals
All outreach and education activities have similar 
priorities, and all will be conducted in each permit 
year. Measurable goals are defined in the following 
table.

5.4 Staffing and Funding
CCRFCD has an annual budget for public 
education and outreach. This will provide 
funding for producing PSAs, Flood Channel 
documentaries, printed material, billboards, and 
other outreach and education materials. CCRFCD 
funds a staff position that will coordinate these 
education and outreach activities, and assist in 
developing long-term education and outreach 
strategies and methods. CCRFCD also funds staff 
time to make presentations in public schools every 
spring.

Attendance of permittee staff members at 
community outreach events, where part of staff 
employment responsibilities, will be funded by 
the individual permittees. Staff may also volunteer 
time at some of these events.

Completed by Measureable Goal/Milestone

End of Permit Year 1 • Attend three community events and distribute materials
• Produce Flood Channel documentary
• Produce or update one Public Service Announcement (PSA)
• Maintain LVV storm water website
• Make five presentations in public schools

End of Permit Year 2 • Attend three community events and distribute materials
• Produce Flood Channel documentary
• Produce or update one PSA
• Maintain LVV storm water website
• Make five presentations in public schools

End of Permit Year 3 • Attend three community events and distribute materials
• Produce Flood Channel documentary
• Produce or update one PSA
• Maintain LVV storm water website
• Make five presentations in public schools

End of Permit Year 4 • Attend three community events and distribute materials
• Produce Flood Channel documentary
• Produce or update one PSA
• Maintain LVV storm water website
• Make five presentations in public schools

End of Permit Year 5 • Attend three community events and distribute materials
• Produce Flood Channel documentary
• Produce or update one PSA
• Maintain LVV storm water website
• Make five presentations in public schools
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6.1 Introduction and Rationale
This section describes the various structural 
BMPs and source control measures that will 
be applied to existing and new development to 
mitigate the effects of urbanization on storm water 
quality. These practices and measures address the 
miscellaneous requirements described in paragraph 
4.6 of the MS4 permit. Specific activities and 
programs were selected because of their link to 
existing permittee activities (e.g., for street and 
storm sewer system maintenance) and their 
relevance to the arid desert environment. Emphasis 
is on enhancing and documenting existing 
programs and activities. Information on a plan 
to address anticipated pollutant reduction from 
adopted BMPs is described in Section 10.4.

6.2 Storm Sewer Maintenance Program Elements
Appropriate frequencies will be determined for 
cleaning catch basins, inlets and storm drains. 
Cleaning frequency goals will be adopted by all 
permittees.

Common procedures for tracking and reporting 
storm sewer system maintenance activities by all 
the permittees will be established. This will include 
standardization of the data that will be collected, 
and how it will be reported.

6.3 New Development Planning Procedures
6.3.1 Regional Drainage and Flood Control 

Improvements

CCRFCD has a comprehensive flood control 
program for Las Vegas Valley that includes 
numerous detention basins spread throughout 
the Valley. Many of these regional detention 
basins have already been constructed (these will 
be shown on the map to be prepared as part of 
SWMP Element 3.1). Runoff from most areas of 

new development and significant redevelopment 
will be captured by existing or proposed detention 
basins. These basins provide water quality benefits 
by settling out sediment and settlable solids and 
the pollutants commonly adhering to those solids 
(e.g., phosphorus, metals).

In areas of new development, CCRFCD will 
evaluate whether new structural regional flood 
control facilities, including detention basins, may 
provide useful storm water quality management 
benefits. CCRFCD will continue to plan, design 
and construct these facilities. For information 
about monitoring studies to determine 
effectiveness of structural and other BMPs, see 
section 4.

6.3.2 CCRFCD Design Manual Best Management 
Practices

The current CCRFCD Hydrologic Criteria and 
Drainage Design Manual (HCDDM) includes 
a section on recommended design criteria for 
structural BMPs that could be applied to new 
development and redevelopment. The HCDDM 
includes criteria for extended detention ponds, 
oil-grit separators, grassed swales, and other BMPs. 
If improved structural BMPS are developed, the 
manual will be reviewed and updated to include 
the improved BMPs.

6.4 Street Maintenance Program Elements
Appropriate frequencies will be determined for 
sweeping local and arterial streets. Cleaning 
frequency goals will be adopted by all permittees. 
Air quality regulations also affect street sweeping 
goals, and will be considered when developing 
street sweeping guidelines.

Common procedures for tracking and reporting 
street sweeping activities by all the permittees will 

SECTION 6

Structural and Source Control Measures
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be established. This will include standardization of 
the data that will be collected, and how it will be 
reported.

6.5 Flood Control Structure Review Program 
Elements

6.5.1 Water Quality Benefits of Existing Flood Control 
Structures

A desktop study will be conducted to assess the 
water quality benefits of existing detention basins 
and flood control channels in Las Vegas Valley. 
It is anticipated that this study will include the 
following tasks.

• Collect records for the amount of sediment 
removed from regional detention basins and 
channels (e.g., for past 10 years), and any 
testing that may have been performed on that 
sediment.

• Ensure future records are maintained for 
sediment removed from detention basins and 
channels.

• Collect data for total miles of hard-lined 
channels and total capacity and design sediment 
storage of CCRFCD detention basins.

• Collect available data on sediment loading to 
Lake Mead during relevant times.

• Use available pollutant load models (e.g. those 
developed by MWH, UNLV) to estimate 
changes in concentrations and loads of TSS 
and other indicator pollutants attributable to 
development.

• Use analysis of available data to estimate effect 
of detention basins and other structural BMPs 
in controlling sediment.

• Consider need for additional data.
• Research published estimates of historical 

sediment production from LVV watersheds and 
channels, and extrapolate to current conditions.

• Determine appropriate baseline for comparison 
of potential construction impacts.

If necessary based on the results of the desktop 
study, water quality monitoring of detention 
basin inflows and outflows will be conducted to 
document pollutant reduction benefits of existing 
regional detention basins.

6.5.2 Potential Flood Control Structure Retrofits for 
Water Quality Improvement

If warranted based on the results of the 
investigations, the availability of additional BMPs 
and proposed structural modifications, the cost of 
additional BMPs or modifications, the benefits of 
additional BMPs or modifications, and the relative 
costs and benefits of other programs for structural 
storm water improvements, a program will be 
evaluated for retrofitting existing flood control 
structures to increase water quality benefits.

6.6 Municipal Landfill and Waste Disposal 
Management Program Elements

See section 8 for program elements. Monitoring 
programs are described in section 4.

6.7 Pesticide, Herbicide and Fertilizer 
Management Program Elements

Current monitoring data shows very few detections 
of pesticides, herbicides and organic compounds 
associated with fertilizers in wet or dry weather 
flows. Data will be reviewed and summarized 
to assess the potential impacts of pesticides, 
herbicides and fertilizers on Las Vegas Wash water 
quality.

Proper handling and application of pesticides, 
herbicides and fertilizers will be the subject of 
public education and outreach activities described 
in Section 5.

Las Vegas Valley communities are implementing 
water conservation plans that have guidelines 
and ordinances addressing outdoor landscape 
irrigation. The plans are aimed at reducing water 
waste through overwatering. This will also reduce 
the contribution of pesticides, herbicides and 
fertilizers to downstream receiving waters.
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6.8 Priorities and Measurable Goals
The first priority is to coordinate the desired 
maintenance frequencies and tracking/reporting 
procedures among the permittees in the first year, 
in order to establish goals for following years. The 
next priority will be to prepare and execute a work 
plan to assess the water quality benefits of existing 
flood control facilities. These and other measurable 
goals are listed below.

6.9 Staffing and Funding
Studies required to assess existing water quality 
conditions and propose appropriate levels 
of management activities will be funded by 
CCRFCD. Staffing will be provided by CCRFCD 
and the entities.

Staffing and funding for source control measures 
(storm sewer maintenance, street maintenance, 
O&M manuals, plan reviews) will be provided 
by each individual permittee. Funding for source 
control measures for regional flood control 
facilities storm sewer systems will be provided by 
CCRFCD.

Completed by Measureable Goal/Milestone

End of Permit Year 1 • Establish expected frequency of cleaning catch basins, inlets and storm drains
• Establish procedures for tracking and reporting of storm drain system maintenance
• Establish expected frequency of street sweeping
• Establish procedures for tracking and reporting of street sweeping
• Develop study work plan to assess water quality benefits of existing regional flood control facilities 

and potential benefits of structural BMPs in areas of new development
• Summarize available pesticide, herbicide and fertilizer monitoring data and existing management 

programs

End of Permit Year 2 • Implement storm drain system cleaning program developed in Permit Year 1
• Implement street sweeping program developed in Permit Year 1
• Conduct study of regional flood control facilities and new development impacts proposed in

Year 1

End of Permit Year 3 • Implement storm drain system cleaning program developed in Permit Year 1
• Implement street sweeping program developed in Permit Year 1
• Based on results of Year 2 study, evaluate whether to modify program for implementing structural 

BMPs

End of Permit Year 4 • Implement storm drain system cleaning program developed in Permit Year 1
• Implement street sweeping program developed in Permit Year 1

End of Permit Year 5 • Implement storm drain system cleaning program developed in Permit Year 1
• Implement street sweeping program developed in Permit Year 1



Page 11

7.1 Introduction and Rationale
This section describes the elements of the Illicit 
Discharge Detection and Elimination Program 
required by the MS4 permit in paragraph 4.7. 
Preventing illegal and illicit discharges to the storm 
water system is a key factor in the permittees’ 
obligation to prevent the discharge of non-storm 
water to the regional drainage system. Program 
elements implemented by the permittees in 
previous years of the past MS4 permits have been 
successful in detecting and eliminating significant 
illegal and illicit discharges to the storm water 
system. Therefore, the proposed elements are based 
on formalizing and documenting activities that are 
presently conducted by the permittees.

7.2 Legal Authority
See section 2 for legal authority.

7.3 Field Screening Program Elements
Dry weather screening will be conducted to 
improve understanding of dry weather water 
quality from urban areas and background water 
quality of receiving waters. Existing dry weather 
water quality data will be summarized to identify 
data gaps. Specific monitoring program elements 
are described in Section 4.

7.4 Inspection Program Elements
Municipal separate storm sewer systems will be 
formally inspected two times per year by visually 
observing open channel sections in which dry 
weather flow persists and looking for evidence 
of non-storm water discharges. Emphasis will 
be on those areas that, based on the results of 
field screening or other appropriate information, 
indicate a reasonable potential of containing illicit 
discharges, exfiltration from the sanitary sewer 
system, or other sources of non-storm water. 

Inspections will be performed by permittee staffs 
or designated representatives. Problems will be 
reported to the proper authorities.

Municipal maintenance staffs for streets and storm 
drains from each permittee will be trained to look 
for evidence of non-storm water discharges to the 
drainage system during their normal duties. A 
process for reporting potential problems will be 
established. See Section 8.2 for industrial facility 
program elements.

7.5 Spill Prevention and Response Program 
Elements

All entities currently have spill prevention and 
response regulations and programs in place 
through their fire departments and contracts 
with special emergency response contractors. No 
additional program elements are required.

7.6 Public Reporting Program Elements
Public reporting of illegal discharges or other water 
quality problems is currently available through the 
following avenues:

• Calls to the Clark County Public Response 
Office (CCPRO) hotline

• Calls to Clark County Health District, which 
is in the process of establishing a hotline phone 
number

• Calls directly to the entities and CCRFCD
• Entries to the lvstorm water.com web site

These procedures have proven adequate in the 
past for public reporting of illegal discharges or 
dumping. No new program elements are necessary.

SECTION 7

Illicit Discharge Detection and Elimination 
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7.7 Household Hazardous Waste Disposal 
Program Elements

Republic Silver State Services has an exclusive 
franchise agreement to manage a valley-wide 
household hazardous waste disposal program. 
Bi-annual curb-side pickup days and weekly 
Wednesday through Saturday drop-off 
opportunities are provided for residents to dispose 
of hazardous materials or other similar items. 
Promotion is provided by Republic Silver State 
Services and the entities.

Several of the public education and outreach 
elements of Section 5 address household hazardous 
waste disposal.

No additional program elements are required.

7.8 Priorities and Measurable Goals
In addition to the annual activities of dry weather 
monitoring and field inspections (which are 
continuations of present programs), the first 
priority will be to identify existing inspection 
programs that are conducted by municipal 
maintenance staff, followed by the development of 
training materials and a training program. These 
and other measurable goals are defined below.

7.9 Staffing and Funding
Funding for dry weather monitoring will be 
provided by CCRFCD. Staffing for dry weather 
monitoring will be provided by CCRFCD or by 
SNWA under an existing cooperative agreement 
with CCRFCD.

Staffing and funding for field inspection activities, 
spill response programs, and follow-up to reported 
incidents will be provided by each individual 
entity.

Completed by Measureable Goal/Milestone

End of Permit Year 1 • Develop and conduct dry weather monitoring per Section 4
• Conduct semi-annual field inspections of open channels
• Develop training materials for municipal maintenance staffs

End of Permit Year 2 • Conduct dry weather monitoring per Section 4
• Conduct semi-annual field inspections of open channels
• Implement training program for municipal maintenance staffs

End of Permit Year 3 • Conduct dry weather monitoring per Section 4
• Conduct semi-annual field inspections of open channels

End of Permit Year 4 • Conduct dry weather monitoring per Section 4
• Conduct semi-annual field inspections of open channels

End of Permit Year 5 • Conduct dry weather monitoring per Section 4
• Conduct semi-annual field inspections of open channels
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8.1 Introduction and Rationale
This section describes the Industrial Facility 
Monitoring and Control Program required in 
paragraph 4.8 of the MS4 permit. Industrial sites 
can be potential sources of urban pollutants, 
and are particularly identified by the EPA for 
regulation under the NPDES storm water 
discharge permit program. The BMP program 
consists of inventorying industrial facilities in 
categories specifically called out in the permit, and 
developing an inspection program to assist NDEP 
in implementing its industrial permitting program. 
Because comprehensive industrial pretreatment 
programs and other inspection programs are 
currently conducted in all Las Vegas Valley entities, 
these existing programs will serve as the basis for 
identifying any industrial storm water pollution 
problems.

8.2 Industrial Facilities Covered
The following industrial facilities in Las Vegas 
Valley will be identified using best available 
information.

• Municipal landfills
• Hazardous waste treatment, disposal and 

recovery facilities
• Industrial facilities subject to Section 313 

of Title III of Superfund Amendments and 
Reauthorization Act of 1986

• Industrial facilities that could contribute a 
substantial pollutant load to the municipal 
storm sewer system

Facilities identified above will be shown on a 
map. Current permit requirements and available 
information about onsite BMPs will be identified, 
and any monitoring activities will be summarized. 
The industrial facility map will be updated 
annually.

8.3 Industrial Facility Inspection Program 
Elements

Existing inspection programs that visit industrial 
sites (e.g., Industrial Pretreatment Programs, etc.) 
will be identified.

A training program for existing inspectors to 
identify and report potential, industrial, site-
storm water management deficiencies during their 
normal duties will be developed and implemented. 
Materials will be prepared for a training workshop 
for existing inspectors. A process will be developed 
for existing inspectors to report identified 
problems.

A process will be adopted to manage forms and 
information received from inspectors. Problems 
identified from inspector reports and information 
gathered in Element 8.1 will be summarized. 
Reported problems will be forwarded to NDEP for 
follow-up.

An inventory of operating or closed municipal 
landfills and other treatment, storage and disposal 
facilities for municipal waste will be prepared. 
Documentation will be gathered for existing 
permits, management plans and monitoring 
programs that were or are implemented at the 
identified facilities. Potential impacts of storm 
water runoff from these facilities will be assessed.

8.4 Industrial Facility Monitoring Program 
Elements

A program to track inspection reports and follow-
up activities for problems reported at industrial 
sites covered under Element 8.2 will be developed 
and implemented.

SECTION 8

Industrial Facility Monitoring and
Control Program
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8.5 Priorities and Measurable Goals
The first priority is to prepare the inventory of 
industrial sites covered by the MS4 permit. The 
second priority is to identify existing programs that 
currently inspect industrial sites and implement 
a training program for these inspectors. Other 
measurable goals are defined below.

8.6 Staffing and Funding
Staffing and funding for identifying covered 
industries will be provided by CCRFCD and the 
entities.

Development of inspection program training 
materials will be funded by CCRFCD. Training 

Completed by Measureable Goal/Milestone

End of Permit Year 1 • Identify (map and description) all industrial facilities covered under this section of the permit
• Identify existing industrial site inspection programs
• Develop program for tracking inspection reports and follow-up activities
• Prepare inventory of operating and closed municipal waste landfills and treatment, storage and 

disposal facilities

End of Permit Year 2 • Update industrial facility map
• Develop training materials for inspectors
• Summarize potential industrial problem areas
• Assess potential impacts of landfill runoff on water quality

End of Permit Year 3 • Update industrial facility map
• Implement program for tracking inspection reports and follow-up activities

End of Permit Year 4 • Update industrial facility map
• Continue program for tracking inspection reports and follow-up activities

End of Permit Year 5 • Update industrial facility map
• Continue program for tracking inspection reports and follow-up activities



Page 15

9.1 Introduction and Rationale
This section describes the construction site BMP 
program required by paragraph 4.9 of the MS4 
permit. Construction activity was singled out by 
the EPA as a potential source of pollutants that 
require special permitting attention. The proposed 
program includes activities intended to provide 
guidance to public and private groups in Las 
Vegas Valley regarding appropriate construction 
practices, as well as activities intended to support 
NDEP in implementing its construction 
permitting program. The adopted BMPs are suited 
to the arid Las Vegas Valley environment.

9.2 Developer Notification Program Elements
A brief description of the development review/
approval process will be prepared for each 
community. A process will be developed and 
adopted for notifying developers in each entity of 
the requirements of the NDEP construction site 
permitting program. The goal will be to provide 
notification to the developer of every property of 
one acre or more.

9.3 Construction Site BMP Elements
Existing construction site BMP manuals developed 
for Nevada and Las Vegas Valley will be reviewed. 
This will include the CCRFCD Hydrologic 
Criteria and Drainage Design Manual (HCDDM), 
the State of Nevada Best Management Practices 
Manual, and the BMP manual developed by 
Northern Nevada MS4 permittees. A summary of 
practices recommended for Las Vegas Valley will be 
prepared, referencing these manuals. If necessary 
based on the review of current construction 
practices, BMP designs in one or more of these 
manuals will be modified to be more applicable to 
local Southern Nevada conditions.

9.4 Construction Site Inspection Program 
Elements

a) The list of State-permitted construction sites 
will be requested from NDEP. This, combined 
with local information and other tools, will 
be used to identify areas of high construction 
activity in Las Vegas Valley.

b) Information available from the entities 
regarding construction projects (e.g., size, 
location, date, ownership) will be identified. 
If information is available that would be 
useful to NDEP in conducting inspections 
for its construction site permit program, this 
information can be provided to NDEP.

c) Semi-annual inspections of washes and open 
channels will be conducted by the permittees 
for the purpose of identifying locations of heavy 
sediment loads that may be associated with 
construction site runoff. Inspected channel 
reaches will include the dry weather flow 
reaches identified in section 7.3, plus reaches 
downstream of areas with high construction 
activity as identified in section 9.3(a). If 
problems are found, these will be reported for 
follow-up.

d) Routinely after significant storm events, 
priority detention basins and channels subject 
to storm flows will be inspected. If during the 
course of this inspection, it is determined that 
construction sites may not be maintaining their 
BMP’s, the appropriate NDEP authorities will 
be contacted.

e) The information developed from (a) through (d) 
above will be used to develop a procedure for 
identifying priorities for inspecting construction 
areas.

SECTION 9

Construction Site BMP program
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9.5 Contractor Education and Training Program 
Elements

The permittees will support NDEP in conducting 
local construction site permit program workshops 
for developers, contractors and engineers. This will 
include providing venues for workshops, handling 
local logistics, assisting with advertising, and 
providing staff to assist with workshop activities.

Printed outreach and education materials for the 
construction site management program will be 
prepared with assistance from NDEP. Possible 
examples include NDEP Construction Site 
Permit Program, How to Prepare a Storm Water 
Pollution Prevention Plan, and Proper Selection 
and Installation of Construction Site BMPs. 
Printed materials will be distributed to developers 
and contractors during the land use application 
process, and will also be available to NDEP and 
permittee staff to distribute at construction sites 
during field visits.

9.6 Priorities and Measurable Goals
All of the program set-up activities are given high 
priority and scheduled in Permit Year 1. The 
contractor education and training program is 
delayed to Year 2 because it is dependent on the 
results of the BMP manual review scheduled for 
Year 1. Other measurable goals are defined below.

9.7 Staffing and Funding
CCRFCD will be responsible for preparation 
of materials and development of a process with 
each entity for notifying developers of NDEP 
requirements. Post-storm inspections for 
significant events will be the responsibility of the 
entities. CCRFCD will provide staff resources and 
printing costs for producing contractor education 
and training materials.

CCRFCD will work with individual permittees 
to summarize and develop a process to distribute 
materials in their jurisdictions. The entities will 
also provide to CCRFCD any information they 
normally collect that would be useful in preparing 
an inventory of construction sites. 

Completed by Measureable Goal/Milestone

End of Permit Year 1 * Develop process for notifying developers in each community of construction site permit program
* Develop process for identifying high construction activity areas
* Develop program for post-storm inspections
* Review existing BMP manuals and modify for local conditions if necessary

End of Permit Year 2 * Conduct semi-annual inspections and post-storm inspections
* Prepare contractor education and training materials

End of Permit Year 3 * If necessary, modify standard BMP designs for local conditions
* Conduct semi-annual inspections and post-storm inspections

End of Permit Year 4 * Conduct semi-annual inspections and post-storm inspections

End of Permit Year 5 * Conduct semi-annual inspections and post-storm inspections
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10.1 Introduction and Rationale
This section describes how the responsibilities for 
implementing the adopted SWMP programs will 
be shared among the various MS4 permittees. This 
complies with the requirement in paragraph 4.10 
of the MS4 permit. Responsibilities are assigned to 
permittees that currently have the authority and/or 
funding capability to implement them, and have 
been discussed by members of the Las Vegas Valley 
Storm water Quality Management Committee.

10.2 Implementation Responsibilities
Responsibility for implementing the various 
elements of the SWMP will be shared among 
the permittees as described in the Staffing and 
Funding portions of the previous sections. In 
general, CCRFCD provides overall program 
oversight, funding, and staffing for activities that 
are common to all permittees (e.g., storm water 
monitoring, public education and outreach, annual 
reports), while municipalities are responsible for 
activities specific to their jurisdictions (e.g., storm 
system inspections, maintenance BMPs).

Implementation responsibilities and activities will 
be coordinated through the Las Vegas Valley Storm 
water Quality Management Committee (SQMC). 
The SQMC meets monthly, and is comprised of 
representatives of all permittees as well as other 
interested organizations.

10.3 Implementation in New Areas
The programs outlined in this SWMP will be 
applied to areas within Las Vegas Valley that 
become urbanized during the period of the current 
MS4 permit. Maintenance and management 
BMPs will be extended to new urban areas with 
a goal of implementation within one year of 
development. Information on new annexed areas 
and any resulting updates to the SWMP will be 
included in annual reports.

10.4 Anticipated Pollutant Load Reductions
Anticipated pollutant load reductions resulting 
from implementation of the BMPs as part of 
this SWMP will be estimated using one of the 
following approaches:

• Published information from storm water BMP 
research

• Experience of other communities in 
implementing similar BMPs

• Desktop calculations using the Las Vegas Valley 
storm water quality monitoring database

• Application of GIS-based pollutant load models 
for Las Vegas Valley developed by MWH and 
UNLV

• Analysis of data collected within Las Vegas 
Valley

• Engineering judgement

SECTION 10

SWMP Implementation Responsibilities
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This section summarizes the measurable goals 
proposed in the previous sections for Year 1 of the 
5-year permit. Many activities are proposed for 
Year 1 that will establish a foundation for future 
BMPs, monitoring programs, etc.

Year 1 measurable goals are summarized in the 
following table.

SECTION 11

Year 1 Measurable Goals

Program Category Measureable Goal/Milestone

Legal Authority • Assemble and summarize existing legal authority

Storm Water System Map • Prepare regional storm water system infrastructure map

Monitoring Program • Review and analyze existing wet and dry weather data for storm water system
• Approved monitoring program for Year 2

Public Outreach and 
Education

• Attend three community events and distribute materials
• Produce Flood Channel documentary
• Produce or update one PSA
• Maintain LVV storm water website
• Make five presentations in public schools

Structural and Source 
Control Measures

• Establish expected frequency of cleaning catch basins, inlets and storm drains
• Establish procedures for tracking and reporting of storm drain system maintenance
• Establish expected frequency of street sweeping
• Establish procedures for tracking and reporting of street sweeping
• Develop study work plan to assess water quality benefits of existing regional flood control 

facilities and potential benefits of structural BMPs in areas of new development
• Summarize available pesticide, herbicide and fertilizer monitoring data and existing 

management programs

Illicit Discharge 
Detection and 
Elimination Program

• Develop and conduct dry weather monitoring per Section 4
• Conduct semi-annual field inspections of open channels
• Develop training materials for municipal maintenance staffs

Industrial Facility 
Monitoring and Control 
Program

• Identify (map and description) all industrial facilities covered under this section of the permit
• Identify existing industrial site inspection programs
• Develop program for tracking inspection reports and follow-up activities
• Prepare inventory of operating and closed municipal waste landfills and treatment, storage 

and disposal facilities

Construction Site BMP 
Program

• Develop process for notifying developers in each community of construction site permit 
programs

• Develop process for identifying high construction activity areas
• Develop program for post-storm inspections
•  Review existing BMP manuals and modify for local conditions if necessary
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October 21,2003 

Kevin Eubanks, P.E. 
Assistant General Manager 
Regional Flood Control District 
600 S Grand Central Parkway, Ste 300 
Las Vegas, NV 89 106-45 1 1 

Dear Mr. Eubanks: 

RE: MUNICIPAL SEPARATE! STORM SEWER SYSTEM (Ms4) 
STORM WATER MANAGEMENT PLAN (SWP) 

The Nevada Division of Environmental Protection (NDEP) has received and reviewed the Clark 
County MS4 submittal of the SWMP dated September 29,2003. With the following comments 
and conditions, the SWMP meets the minimum temx outlined in NPDES Pennit ## W O O 2  19 1 1. 

General Comments: 

While this permits supercedes the previous permit, all permit practices and procedures in 
place prior to this issuance of the permit must continue until the appropriate current New 
Permit requirement has been implemented. 

For each section with respect to each MS4 permittee, provide the location of where the 
documentation will be housed and maintained. 

Are the measurable goals to be performed by each co-permittee or the group as a whole? 

This permit and the programs defined within it are the responsibility of the Clark County 
MS4. 

Section 4 - Monitoring Program 

0 All data, to avoid duplication, must be collected and compared in accordance with permit 

Clark SWMP cod approvJ.doc 

.- . 
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items 5.1.2.2 and/or 5.1.3. 

Section 6 Structural and Source Control Measures 

Detention basins can be used as part of sequential system for the MS4 but cannot be the 
sole source of structural control. Structural controls must address any pollutant that 
enters the Clark County MS4. 

40 CFR 122.26( b)( S), “muni&al separate storm sewer means a conveyance or system of 
conveyances (including roads with drainage system, municipal streets, catch basins, 
curbs, gutters, ditches, man-made channels, or storm drains): 

(i) Owned or operated by a State, city, town, borough, county, parish, district, association, 
or other public body (created by or pursuant to State law) ... including special districts 
under State 
law such as a sewer district, flood control district or drainage district, or similar entity, or 
an Indian triie or an authorized Indian tribal organization, or a designated and approved 
management agency under section 208 of the Clean Water Act that discharges into waters 
of the United States. 

(ii) Designed or used for collecting or conveying storm water; 

(iii) Which is not a combined sewer; and 

(iv) Which is not part of a Publicly Owned Treatment Works 
(F‘OTW) as defined at 40 CFR 122.2.” 

Section 7 - Illicit Discharge Detection and Elimination 

Describe the formal process that is followed once the MS4 receives a report of illegal / 
Illicit discharge. 

The training program and implementation time frame for municipal maintenance staff and 
field inspections are not acceptable. With both the input from Clark and Washoe 
Counties, NDEP’s committed on September 5,2002 to EPA a time frame of two years for 
implementation of an inspection and enforcement program. 

Section 8 - Industrial Facility Monitoring and Control Program 

Clark SWMP cond apptuvaLdoc 

.. 
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This BMP program is not to assist NDEP with its Industrial Permitting program but a 
required program for the MS4 to develop, implement and maintain. 

0 It appears that part of the text is missing from the last paragraph. 

Section 9 - Construction Site BMP Program 

An acceptable program must include elements that address the construction activity while 
in process. Referring to NDEP for inspections does not remove the MS4 of its 
responsibility of ensuring that there are no pollutants entering their site as a result of the 
construction activity. NDEP can be notified to assist in the MS4 enforcement of the 
program to protect their system. 

As stated previously, this program is not to assist or support NDEP with its Permitting 
program but a required program for the MS4 to develop, implement and maintain. 

Should you have any questions, I can be reached at (775) 687-9429. 

Sincerely, / 

Cmord M. Lawson 
Staff II Associate Engineer 
Bureau of Water Pollution Control 

Cc: Jon Palm 
Darrell Rasner 

". . 
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Title 13 UTILITIES

Chapter 13.16 REGULATION OF INDUSTRIAL WASTEWATER AND
PRETREATMENT PROGRAM

Section 13.16.020 Wastewater regulations and limitations.

A. Waste or any matter having the following characteristics shall, under no conditions, be
discharged into or be allowed to enter the wastewater system, the stormwater system, or the
waters of the state, except that those discharges contained in subsection (A)(6) of this section
shall only be prohibited from the wastewater system:

1. Any gasoline, benzene, naphtha, solvent, fuel oil or any liquid, solid or gas that would cause
or tend to cause flammable or explosive conditions to result in the sewage system;

2. Any waste containing conventional pollutants, toxic or poisonous solids, liquids or gases in
such quantities that alone, or in combination with other waste substances, may create a hazard
for humans, animals or the local environment; interfere detrimentally with wastewater treatment
processes; disruption of sludge use or disposal; which could cause a violation of the city's
NPDES permit; cause a public nuisance or cause any hazardous condition to occur in the city
wastewater collection system or any waste flow that could create a pass-through;

3. Any waste having a pH lower than 5.5 or having any corrosive or detrimental characteristic
that may cause injury to wastewater treatment or maintenance personnel or may cause damage to
structures, equipment or other physical facilities of the sewage system, except an excursion not
to fall below a pH of 5.0 subject to Section 13.16.015 of this document;

4. Any wastes with a pH greater than 9.5 units or high enough to cause alkaline incrustations on
sewer walls or other adverse effects on the wastewater system, except an excursion not to exceed
a pH of 11.0 subject to Section 13.16.015 of this document;

5. Any solids or viscous substances of such size or in such quantity that they may cause
obstruction to flow in the sewer or be detrimental to proper wastewater treatment plant
operations. These objectionable substances include but are not limited to: asphalt, dead animals,
offal, ashes, sand, mud, straw, industrial process shavings, metal, glass, rags, feathers, tar,
plastics, wood, whole blood, paunch manure, bones, hair and fleshings, entrails, paper, dishes,
paper cups, milk containers, or other similar paper products, either whole or ground;

6. Any rainwater, stormwater, groundwater, street drainage, subsurface drainage, roof drainage,
yard drainage water from yard fountains, ponds or lawn sprays or any other uncontaminated
water;

7. Any water added for the purpose of diluting wastes which would otherwise exceed applicable
maximum concentration limitations;
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8. Any petroleum or mineral based cutting oils, commonly called soluble oil and which form
persistent water emulsions;

9. Any nonbiodegradable oil, petroleum oil or refined petroleum products in concentrations over
one hundred mg/L;

10. Any dispersed biodegradable oils, fats and greases such as lard, tallow or vegetable oil in
concentrations over two hundred fifty mg/L;

11. Any strongly odorous waste or waste tending to create odors;

12. Any waste having a temperature of sixty degrees Celsius (one hundred forty degrees
Fahrenheit) or higher;

13. Any waste producing excessive discoloration of wastewater or treatment plant effluent;

14. Any wastes containing excessive quantities of iron, boron, chromium, phenols, plastic resins,
copper, nickel, other objectionable materials toxic to humans, animals, the local environment or
to biological or other wastewater treatment processes;

15. Any excessive quantities of radioactive material wastes;

16. Any pollutant, including oxygen demanding pollutants (BOD, etc.) released in a discharge at
a flow rate and/or pollutant concentration which will cause interference with the city's
wastewater treatment works.

B. Prohibitions on Storm Drainage, Groundwater and Unpolluted Water. Rainwater, stormwater,
groundwater, street drainage, subsurface drainage, roof drainage, yard drainage, water from yard
fountains, ponds or lawn sprays or any other unpolluted water will not be discharged through
direct or indirect connections to a public sewer. The director may approve the discharge of such
water only when no reasonable alternative method of disposal is available. If a permit is granted
for the discharge of such water into a public sewer, the user shall pay an applicable user charge
and fee and meet such other conditions as required by the director. No discharge shall be made to
the storm drain system or the waters of the state that would cause a violation of the NPDES
stormwater permit.

C. Limitations on Point of Discharge. No person or user shall discharge any substances directly
into a manhole or other opening in a public sewer except through an approved sewer connection
unless, upon written application by the user, a temporary permit for such direct discharge is
issued by the director.

D. Limitations on Wastewater Strength. No person or user shall discharge wastewater containing
constituents in excess of the following:
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Pollutant Maximum
Influent

Concentration
(ug/L)

Pretreatment
Standard
(ug/L)

Nonpriority Pollutants

Aluminum 5,000 --

Barium 1,000 --

Boron 750 --

Cobalt 500 --

Fluoride 1,000 --

Iron 5,000 25,000

Lithium 2,500 --

Manganese 1,000 5,300

Molybdenum 100 --

Vanadium 100

Organic Priority Pollutants

Total Volatile Organics 100 --

Total Phenols 100 350

Other Priority Pollutants

Antimony 150 1,500
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Arsenic 100 420

Asbestos 1 --

Beryllium 100 --

Cadmium 10 50

Chromium 100 540

Copper 500 1,800

Cyanide 40 210

Lead 200 1,000

Mercury 2 10

Nickel 500 1,900

Selenium 10 40

Silver 50 500

Thallium 20 50

Zinc 2,000 5,000

Note: No discharger or user shall discharge wastewater with concentrations exceeding the
pretreatment standard or wastewaters which would cause the influent to the city of Henderson
wastewater treatment facility to exceed the maximum influent concentrations. Limitations
promulgated by federal law shall apply in any instance where those limitations are more stringent
than those in this chapter. In reference to pretreatment standards in this subsection, the ordinance
limitations promulgated may be exceeded when said limitation is unattainable based on best
available technology, with the approval of the director (40 CFR 401.12(b)).

E. Revision of Wastewater Regulations. Limitations promulgated by the Act or regulations and
guidelines promulgated thereunder shall apply in any instance where they are more stringent than
those in this chapter. Limitations on wastewater strength in subsection D of this section may be
supplemented with more stringent limitations:

1. If the city determines that the limitations in subsection D of this section may not be sufficient
to protect the operation of the city's treatment works; or
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2. If the city determines that the limitations in subsection D of this section may not be sufficient
to enable the city's treatment works to comply with water quality standards or effluent limitations
specified in the city's National Pollutant Discharge Elimination System (NPDES) permit.

F. Accidental Discharges. Appropriate means of protecting against spills and accidental
discharges shall be taken by the city. Industrial and nondomestic users shall be required to
install, at their expense, containment facilities to protect the city treatment works from accidental
spills of toxic or hazardous materials. Users shall notify the city immediately upon accidentally
discharging wastes in violation of this chapter to enable the city to take proper measures to
reduce the impacts of the discharge. This notification must be followed by a detailed, written
statement within fifteen days of the date of the occurrence. (Ord. 2011 § 5, 2000; Ord. 1719 § 2,
1997; Ord. 1494 § 2, 1994; Ord. 1355 § 2, 1992)
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Title 14 PUBLIC SERVICES
Chapter 14.17 WASTEWATER COLLECTION AND TREATMENT

Stormwater Discharges are discussed in Paragraphs D and E.

14.17.120 Discharge of certain materials expressly prohibited.

(A) It is unlawful for any user to discharge or cause to be discharged into the system any of the
following materials in concentrations sufficient to cause pass through or interference, or in
concentrations that violate any regulation promulgated in accordance with Section 307(b), (c) or
(d) of the Act;

(1) Gasoline, mercury, total identifiable chlorinated hydrocarbons, kerosene, naphtha, benzene,
toluene, xylene, ethers, alcohols, ketones, aldehydes, peroxides, chlorates, perchlorates,
bromates, carbides, hydrides, solvents, pesticides or jet fuel;

(2) Acids, caustics, sulfides, concentrated chloride and fluoride compounds and substances
which will react with water to form acidic products;

(3) Liquids, solids or gases which, by reason of their nature or quantity, are flammable, reactive,
explosive, corrosive or radioactive or by interaction with other materials could result in a fire,
explosion or injury;

(4) Wastewater from industrial facilities that contain floatable fats, wax, grease or oils;

(5) Non-biodegradable cutting oils, commonly called soluble oil, which form persistent water
emulsions;

(6) Floatable material which is readily removable;

(7) Any waste with a closed-cup flashpoint of less than one hundred forty degrees Fahrenheit
(sixty degrees Celsius) using the test methods specified in 40 CFR 261.21.

(B) Except as expressly allowed in a wastewater contribution permit, it is unlawful for any user
to discharge or cause to be discharged into the system any of the following materials:

(1) Solid or viscous material which could cause an obstruction to the flow or cause an
interference to the operation of the system or the City's storm drain system, including without
limitation grease, garbage with particles that are greater than one-half of an inch in any
dimension, animal guts or tissues, paunch manure, bones, hair, hides or fleshing, entrails,
feathers, ashes, cinders, sand, spent lime, stone marble dust, metal, glass, straw, shavings, grass
clippings, rags, spent grains, spent hops, waste paper, wood, plastics, gas tar, asphalt residues,
residues from the refining or processing of fuel, lubricating oil, mud, glass grinding or polishing
wastes, any wastewater that has a pH of less than 5.0 or more than 11.0 or any wastewater that
has any other corrosive property that is capable of causing damage or hazard to the structures,
equipment, or personnel of the City;
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(2) Toxic pollutants in a sufficient quantity to injure or interfere with any wastewater treatment
process, constitute a hazard or cause injury to human, animal or plant life or cause to be
exceeded any limitation that is set forth in this Chapter;

(3) Noxious or malodorous liquids, gases or solids in a sufficient quantity, either alone or by
interaction with other materials, to create a nuisance or which result in toxic gases, vapors or
fumes within the system in a quantity that may cause acute worker health and safety problems;

(4) Any material in a sufficient quantity to interfere with any wastewater treatment process,
render any product thereof unsuitable for reclamation and reuse or cause the City to be in non-
compliance with the sludge use or disposal criteria, guidelines or regulations in connection with
Section 405 of the Act, the Solid Waste Disposal Act, the Clean Air Act, the Toxic Substances
Control Act or other Federal or State criteria that are applicable to the sludge management
method that is being used;

(5) Material which will cause the City to be in violation of its NPDES permit or any applicable
Federal and State statute, rule or regulation;

(6) Wastewater that contains pigment which is not removed in the ordinary wastewater treatment
process and which creates a visual contrast with the material appearance of the City's discharge
when it is observed at the point of the discharge;

(7) Wax, grease or oil concentration of mineral or petroleum origin (nonliving sources) of more
than one hundred milligrams per liter, whether emulsified or not, or which contain substances
which may solidify or become viscous at temperatures between thirty-two degrees Fahrenheit
and one hundred fifty degrees Fahrenheit (zero degree Celsius and sixty-five degrees Celsius) at
the point of its discharge into the system;

(8) Total fat, wax, grease or oil concentration of animal or vegetable origin (biodegradable living
sources) of more than two hundred fifty milligrams per liter, whether emulsified or not, or which
contain substances which may solidify or become viscous at temperatures between forty degrees
Fahrenheit and one hundred degrees Fahrenheit (four degrees Celsius and thirty-seven degrees
Celsius) at the point of its discharge into the system.

(9) Waste containing substances that may precipitate, solidify or become viscous at temperatures
between forty degrees Fahrenheit and one hundred degrees Fahrenheit (four degrees Celsius and
thirty-seven degrees Celsius) at the point of its discharge into the system;

(10) Wastewater that has a heat content in such a quantity that the temperature of the wastewater
at the introduction into the wastewater treatment plant exceeds one hundred four degrees
Fahrenheit (forty degrees Celsius);

(11) Pollutants, including without limitation oxygen-demanding pollutants, that are released at a
flow rate or a pollutant concentration which will cause or contribute to an interference with the
wastewater treatment process;
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(12) Single pass cooling water; provided, however, that the blowdown or bleedoff from cooling
towers or other evaporative coolers may be accepted into the system as long as it does not exceed
one-third of the makeup of the water and is expressly authorized in the user's wastewater
contribution permit;

(13) Wastewater which constitutes a hazard or causes injury to human, animal or plant life or
creates a public nuisance;

(14) Recognizable portions of the human or animal anatomy;

(15) Wastewater which constitutes a hazard or causes injury to human, animal or plant life or
creates a nuisance;

(16) Water that is added for the purpose of diluting wastes which would otherwise exceed the
applicable maximum concentration limitations;

(17) Excessive amounts of organic phosphorous type compounds;

(18) Excessive amounts of deionized water, steam condensate or distilled water;

(19) Rainwater, stormwater, groundwater, street drainage, surface drainage, roof drainage, yard
drainage, water from yard fountains, ponds, lawn sprays or any other uncontaminated water;

(20) Industrial waste which does not comply with the applicable Federal pretreatment standards,
as the same are set forth in Section 307(b) and (c) of the Act and any applicable regulation
thereunder, including without limitation those that are promulgated in 40 CFR Chapter I, Subpart
N, Parts 401 to 471. The most stringent standards will apply whenever Federal, State and local
standards overlap.

(C) In no case shall LVMC 14.17.120(B) be interpreted to allow a discharge that is not in
compliance with any regulation promulgated in accordance with Section 307(b), (c) or (d) of the
Act.

(D) It is unlawful for any person to discharge wastewater in any form, other than stormwater,
into the storm drains of the City of Las Vegas.

(E) It is unlawful for any person to discharge any pollutant, as defined in the Act, into surface
waters within the City of Las Vegas without first obtaining an NPDES permit from the State of
Nevada or the U.S. Environmental Protection Agency.

(F) At no time shall two successive readings on an explosion hazard meter, at the point of
discharge into the system, or at any point in the system, exceed five percent, nor shall any single
reading exceed ten percent of the lower explosive limit of the meter.
(Ord. 3713 § 14, 1993: Ord. 3447 § 102, 1989)
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Title 13 PUBLIC SERVICES
Chapter 13.28 WASTEWATER COLLECTION AND TREATMENT

Stormwater Discharges are discussed in Paragraphs D and E.

13.28.120 Discharge of certain materials expressly prohibited.

A. It is unlawful for any user to discharge or cause to be discharged into the system any of the
following materials in concentrations sufficient to cause pass through or interference, or in
concentrations that violate any regulation promulgated in accordance with Section 307(b), (c) or
(d) of the Clean Water Act:

1. Gasoline, mercury, total identifiable chlorinated hydrocarbons, kerosene, naphtha, benzene,
toluene, xylene, ethers, alcohols, ketones, aldehydes, peroxides, chlorates, perchlorates,
bromates, carbides, hydrides, solvents, pesticides or jet fuel;

2. Acids, caustics, sulfides, concentrated chloride and fluoride compounds and substances which
will react with water to form acidic products;

3. Liquids, solids or gases which, by reason of their nature or quantity, are flammable, reactive,
explosive, corrosive, or radioactive or by interaction with other materials could result in a fire,
explosion or injury;

4. Wastewater from industrial facilities that contain floatable fats, wax, grease or oils;

5. Nonbiodegradable cutting oils, commonly called soluble oil, which form persistent water
emulsions;

6. Floatable material which is readily removable;

7. Any waste with a closed-cup flashpoint of less than 140 degrees Fahrenheit (60 degrees
Celsius) using the test methods specified in 40 CFR 261.21.

B. Except as expressly allowed in a wastewater contribution permit, it is unlawful for any user to
discharge or cause to be discharged into the system any of the following materials:

1. Solid or viscous material which could cause an obstruction to the flow or cause an interference
to the operation of the system or the city's storm drain system, including without limitation
grease, garbage with particles that are greater than one-half of an inch in any dimension, animal
guts or tissues, paunch manure, bones, hair, hides or fleshing, entrails, feathers, ashes, cinders,
sand, spent lime, stone marble dust, metal, glass, straw, shavings, grass clippings, rags, spent
grains, spent hops, waste paper, wood, plastics, gas tar, asphalt residues, residues from the
refining or processing of fuel, lubricating oil, mud, glass grinding or polishing wastes, any
wastewater that has a pH of less than 5.0 or more than 11.0 or any wastewater that has any other
corrosive property that is capable of causing damage or hazard to the structures, equipment, or
personnel of the city;
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2. Toxic pollutants in a sufficient quantity to injure or interfere with any wastewater treatment
process, constitute a hazard or cause injury to human, animal or plant life, or cause any limitation
that is set forth in this chapter to be exceeded;

3. Noxious or malodorous liquids, gases or solids in a sufficient quantity, either alone or by
interaction with other materials, to create a nuisance or which result in toxic gases, vapors or
fumes within the system in a quantity that may cause acute worker health and safety problems;

4. Any material in a sufficient quantity to interfere with any wastewater treatment process, render
any product thereof unsuitable for reclamation and reuse or cause the city of Las Vegas or Clark
County sanitation district to be in noncompliance with the sludge use or disposal criteria,
guidelines, or regulations in connection with Section 405 of the Act, the Solid Waste Disposal
Act, the Clean Air Act, the Toxic Substances Control Act, or other federal or state criteria that
are applicable to the sludge management method that is being used;

5. Material which will cause the city of Las Vegas or Clark County sanitation district to be in
violation of its NPDES permit or any applicable federal and state statute, rule or regulation;

6. Wastewater that contains pigment which is not removed in the ordinary wastewater treatment
process and which creates a visual contrast with the material appearance of the city's discharge
when it is observed at the point of the discharge;

7. Wax, grease or oil concentration of mineral or petroleum origin (non-living sources) of more
than 100 milligrams per liter, whether emulsified or not, or which contain substances which may
solidify or become viscous at temperatures between 32 degrees Fahrenheit and 150 degrees
Fahrenheit (0 degree Celsius and 65 degrees Celsius) at the point of its discharge into the system;

8. Total fat, wax, grease, or oil concentration of animal or vegetable origin (biodegradable living
sources) of more than 250 milligrams per liter, whether emulsified or not, or which contain
substances which may solidify or become viscous at temperatures between 40 degrees Fahrenheit
and 100 degrees Fahrenheit (4 degrees Celsius and 37 degrees Celsius) at the point of its
discharge into the system;

9. Waste containing substances that may precipitate, solidify or become viscous at temperatures
between 40 degrees Fahrenheit and 100 degrees Fahrenheit (4 degrees Celsius and 37 degrees
Celsius) at the point of its discharge into the system;

10. Wastewater that has a heat content in such a quantity that the temperature of the wastewater
at the introduction into the wastewater treatment plant exceeds 104 degrees Fahrenheit (40
degrees Celsius);

11. Pollutants, including without limitation oxygen demanding pollutants, that are released at a
flow rate or a pollutant concentration which will cause or contribute to an interference with the
wastewater treatment process;
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12. Single pass cooling water; provided, however, that the blow down or bleed off from cooling
towers or other evaporative coolers may be accepted into the system as long as it does not exceed
one-third of the makeup of the water and is expressly authorized in the user's wastewater
contribution permit;

13. Wastewater which constitutes a hazard or causes injury to human, animal, or plant life or
creates a public nuisance;

14. Recognizable portions of the human or animal anatomy;

15. Wastewater which constitutes a hazard or causes injury to human, animal, or plant life or
creates a nuisance;

16. Water that is added for the purpose of diluting wastes which would otherwise exceed the
applicable maximum concentration limitations;

17. Excessive amounts of organic phosphorous type compounds;

18. Excessive amounts of deionized water, steam condensate or distilled water;

19. Rainwater, stormwater, groundwater, street drainage, surface drainage, roof drainage, yard
drainage, water from yard fountains, ponds, lawn sprays or any other uncontaminated water;

20. Industrial waste which does not comply with the applicable federal pretreatment standards, as
the same are set forth in Section 307 (b) and (c) of the Act and any applicable regulations
thereunder, including without limitation those that are promulgated in 40 CFR Chapter I, Subpart
N, Parts 401 to 471. The most stringent standards will apply whenever federal, state and local
standards overlap.

C. In no case shall Section 13.28.120B be interpreted to allow a discharge that is not in
compliance with any regulation promulgated in accordance with Section 307(b), (c) or (d) of the
Act.

D. It is unlawful for any person to discharge any waste water in any form, other than stormwater,
into the storm drains of the city.

E. It is unlawful for any person to discharge any pollutant, as defined in the Act, into surface
waters within the city without first obtaining an NPDES permit from the state of Nevada or the
U. S. Environmental Protection Agency.

F. At no time shall two successive readings on an explosion hazard meter, at the point of
discharge into the system or at any point in the system, exceed five percent, nor shall any single
reading exceed ten (10) percent of the lower explosive limit of the meter. (Ord. 1098 § 2 (part),
1993: prior code § 4.14.120)
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Title 24 WATER, SEWAGE AND OTHER UTILITIES
Chapter 24.40 STORMWATER SYSTEM DISCHARGE

24.40.010 Definitions.

The following words and phrases used in this chapter shall have the meanings hereinafter set
forth in this section:

(a) "Discharge permit" means any permit issued by the state of Nevada pursuant to Chapter 445A
of the Nevada Revised Statutes.

(b) "Storm sewer" means any sewer designed or intended to convey only stormwater, surface
runoff, street wash waters, and drainage, and not intended for sanitary sewage and industrial
wastes other than unpolluted cooling water. The portion of a sewer intended to carry stormwater
only, which begins at the gutter and grating where water enters said sewer, through the sewer and
other conduits to the outlet structure where the water enters a channel or natural watercourse.

(c) "Stormwater system" means all constructed facilities and natural watercourses and drainage
ways, under the ownership or within the jurisdiction of the county, used for collecting and
conducting stormwater to, through and from drainage areas to the point of final outlet, including,
but not limited to, any and all of the following: inlets, conduits and appurtenant features, creeks,
channels, catch basins, ditches, streams, culverts, washes, retention or detention basins and
pumping stations.

(d) "Stormwater facilities" means various stormwater and drainage works within the county
which may include inlets, conduits, pipes, pumping stations, manholes, structures, channels,
other structural components and equipment designed to transport, move, or regulate stormwater.
(Ord. 1957 § 1 (part), 1997)

24.40.020 Discharge of wastewater to stormwater system prohibited.

It shall be unlawful for any person to discharge or cause to be discharged any wastewater in any
form, other than stormwater, into the stormwater system, stormwater facilities, storm sewer, or,
onto the curb, gutter, highway, or other area which may drain to the stormwater system, within
the county without first obtaining a discharge permit from the state of Nevada. (Ord. 1957 § 1
(part), 1997)

24.40.030 Discharge of pollutant to storm sewer prohibited.

It shall be unlawful for any person to discharge or cause to be discharged any pollutant, as
defined in NRS 445A.400, into the stormwater system, stormwater facilities, or storm sewer, or,
onto the curb, gutter, highway, or other area which may drain to the stormwater system within
the county, without first obtaining a discharge permit from the state of Nevada. (Ord. 1957 § 1
(part), 1997)
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24.40.040 Discharge of solid or viscous material to stormwater system prohibited.

It shall be unlawful for any person to discharge or cause to be discharged any solid or viscous
material which could cause an obstruction to the flow, or cause an interference to the operation
of the stormwater system, stormwater facilities, or storm sewer; or any waste which is capable of
damage or hazard to the stormwater facilities, including structures, equipment; or personnel of
the county. (Ord. 1957 § 1 (part), 1997)

24.40.050 Violation -- Penalties.

(a) Any person who violates or aids or abets in the violation of any provision of Sections
24.40.020 to 24.40.040, inclusive, is guilty of a misdemeanor and upon conviction shall be
punished by imprisonment in the county jail for not more than six months, or by a fine of not
more than one thousand dollars, or by both imprisonment and fine. A separate offense shall be
deemed committed on each day during or on which a violation occurs or continues.

(b) In addition to the penalty provided in subsection (a) of this section, the county may recover
from the person actual damages to the county resulting from the violation of Sections 24.40.020
to 24.40.040, inclusive. (Ord. 1957 § 1 (part), 1997)
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APPENDIX E

• INSPECTION REPORTS
• TRAINING MATERIALS
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Maintenance Staff Training for Illicit
Discharge Detection

Information taken from Nevada Division of Environmental Protection
Storm Water Branch

Copyright, 2000 © United States Environmental Protection Agency

??
StormwaterStormwater??

Clean Water Act?Clean Water Act?
What do I look for?What do I look for?

BMP?BMP?

Information taken from Nevada Division of Environmental Protection
Storm Water Branch
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The U S Clean Water Act
as amended

� A law enacted by Congress that includes a requirement
for USEPA to control storm water discharges as needed
to protect water quality

� Final regulations published in Federal Register on
November 16, 1990

� Amendments to 40 CFR 122.26(b)(14)

� NDEP is the designated permitting authority
Information taken from Nevada Division of Environmental Protection

Storm Water Branch

Definitions

� CWA = Clean Water Act
� NPDES = National Pollutant Discharge Elimination

System
� SWMP = Storm Water Management Plan
� SQMC = Stormwater Quality Management Committee
� SWPPP = Storm Water Pollution Prevention Plan
� MS4 = Municipal Separate Storm Sewer System
� BMP = Best Management Practice

Information taken from Nevada Division of Environmental Protection
Storm Water Branch
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Definitions
� discharge = water and/or pollutants released into a

drainage system
� drainage system = a series of streets, inlets, storm drains,

channels, and washes which convey stormwater
� stormwater = rainfall runoff
� non-stormwater discharge = a discharge which is not a

result of rainfall (pollutant)
� permittee = the governing entity (e.g. City of Henderson,

    City of Las Vegas, City of North Las Vegas,
    Clark County)

SWMP

� The requirement:
• Municipal maintenance staffs for streets and storm

drains from each permittee will be trained to look for
evidence of non-stormwater discharges to the
drainage system during their normal duties.  A
process for reporting potential problems will be
established.
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Areas to be Monitored During NormalAreas to be Monitored During Normal
Course of Duties:Course of Duties:
�� Storm DrainsStorm Drains
�� WashesWashes
�� Along streetsAlong streets

Program to Detect and Eliminate
Existing Illegal/Illicit Discharges

� Visual Field Investigations During Normal Duties:
• Illegal discharges
• Illicit connections
• Illegal dumping of wastes
• Checklist - turn in to supervisor

� Follow Up Activities by Others:
• May require further field investigations
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Storm Drains and Washes

� Example of Illicit Connections:
• Connection of pipe

� Examples of Illegal Discharges:
• Discharge from industrial site
• Overflow Discharge from commercial car wash
• Discharge from construction site

� Examples of Illegal Dumping:
• Industrial waste (e.g. containers)
• Residential: oil/grease, paint, pool waste

Street Maintenance Checklist

� Questions to ask yourself

� What should you look for?
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Street Maintenance Checklist
� Is there evidence of sediment discharged

from the property?

� Look for:
• Sediment in street or curb and gutter

downstream of construction or industrial site
• Sediment over topping perimeter BMPs (sand

bags, silt fences, hay bales, sediment basins)
• Sediment-filled catch basings or drain inlets
• Unprotected soil stockpiles at edge of site
• Washdown of track-out into drainage system

Information taken from Nevada Division of Environmental Protection
Storm Water Branch
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Information taken from Nevada Division of Environmental Protection
Storm Water Branch

Information taken from Nevada Division of Environmental Protection
Storm Water Branch
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Information taken from Nevada Division of Environmental Protection
Storm Water Branch

Street Maintenance Checklist
� Is there evidence of chemicals (e.g. paint,

oil, concrete, solvents) discharged from a
property?

� Look for:
• Stained or discolored earth or pavement at the

edge of sites
• Chemical odors
• Pooled liquid waste near the edge of sites
• Evidence of construction vehicle washing or

maintenance in offsite areas
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Street Maintenance Checklist
� Is there evidence of excessive vehicle

track-out from the property?

� Look for:
• Excessive sediment on roadways adjacent to

construction or industrial site ingress/egress
areas

Information taken from Nevada Division of Environmental Protection
Storm Water Branch
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Street Maintenance Checklist
� Is there evidence of any other

inappropriate substances or materials
discharged from the property?

� Look for:
• Construction materials
• Trash
• Leaking portable toilets
• Excessive Dust

Information taken from Nevada Division of Environmental Protection
Storm Water Branch
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Information taken from Nevada Division of Environmental Protection
Storm Water Branch

Recommended Actions:

• Fill out and submit Inspection and Maintenance Checklist

• Report problem(s) to direct supervisor

• Refer problem to local authorities if violation of local stormwater
regulations is likely.  These regulations prohibit discharge of any
non-stormwater substance to local drainage facilities.

• Refer problem to NDEP if gross violation of stormwater
regulations is likely, or if contractor has clearly not complied with
normal requirements of construction site SWPPPs and BMPs.

� By Maintenance Staff:

� By Others:
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Recommended Actions:
� Requirements that were covered are minimum

requirements

� Be on the lookout for any other type of illegal discharge

� Report any and all violations

SQMC website

http://www.lvstormwater.com

Bureau of Water Pollution Control

http://ndep.state.nv.us/bwpc/bwpc01.htm

NDEP Websites
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APPENDIX F

CITY OF LAS VEGAS 
STORMWATER COMPLIANCE INSPECTION FORM



LAS VEGAS VALLEY MUNICIPAL SEPARATE STORM SEWER PERMIT
INDUSTRIAL FACILITY MONITORING AND CONTROL PROGRAM

CITY OF LAS VEGAS STORMWATER COMPLIANCE INSPECTION FORM

Facility Name

Contact Name

Address

Digest

Follow-up / Referral Action Required

Inspector (Print / Sign)

Date Time IWS Permit

City of Las Vegas, Industrial Waste Section, 6005 East Vegas Valley Drive, Las Vegas, Nevada 89142
Phone: (702) 229-6594 Fax: (702) 641-9738 E-mail: iws@lasvegasnevada.gov
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REVIEW OF CONSTRUCTION SITE
BMP MANUALS
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APPENDIX H

• DAQEM CONSTRUCTION SITE INSPECTION
CHECKLIST

• POST-STORM CONSTRUCTION SITE INSPECTION
CHECKLIST

• DETENTION BASIN INSPECTION CHECKLIST



DAQEM Construction Site Inspection Checklist.doc

Las Vegas Valley Municipal Separate Storm Sewer System Permit
Construction Site Runoff Management Program

DAQEM Construction Site Inspection Checklist

Construction Site Name/Address/Jurisdiction:

Property Owner: Date/Time of Inspection:

Contractor Company/Point of Contact: Inspector Name:

Type of Construction Project:  (circle one)

 Residential    Commercial    Industrial    Roadway    Other

Inspector Contact Number:

Inspection Criteria Yes No

1. Is there evidence of sediment discharged from the property?

2. Is there evidence of construction chemicals (e.g., paint, oil, concrete,
solvents) discharged from the property?

3. Is there evidence of other inappropriate substances or materials discharged
from the property?

Actions Taken
√√√√

1. Informed contractor of need to correct problem

2. Observed contractor correcting problem

Actions Required
√√√√

1. Refer problem to Clark County Regional Flood Control District

2. Other

Comments:  (include location/description of problems observed; continue on back)

Copies of this form should be sent to Kevin Eubanks, Clark County Regional Flood Control
District.  Notify Kevin Eubanks within 5 business days of any potential violation of local
stormwater ordinances or State stormwater regulations that was not corrected during the
inspector’s presence.  Phone:  455-3139.  Fax:  455-3870
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INSTRUCTIONS FOR COMPLETING DAQEM CONSTRUCTION SITE INSPECTION CHECKLIST

Basic Information Section
Construction Site Name/Address/Jurisdiction: Name of construction project as filed with planning and permitting
agencies; include address if established; include municipal entity with jurisdiction if known (Clark County, City of
Las Vegas, City of North Las Vegas)
Property Owner:  Name of development company or parcel owner
Contractor Company/Point of Contact:  Name of construction general contractor, and name of on-site construction
supervisor
Type of Construction Project:  Circle category of development; if mixed use, circle the dominant development type
in the project
Date/Time of Inspection: Date and time inspector arrived onsite
Inspector Contact Number: Phone number at which inspector can be reached during normal business hours if
follow-up information is needed regarding the inspection report

Inspection Criteria Section
1. Evidence of Sediment Discharge.  Look for: sediment in street or curb and gutter downstream from site;

sediment overtopping perimeter BMPs (e.g., sand bags, silt fences, hay bales, sediment basins); sediment-
filled catch basins or drain inlets downstream of the site; unprotected soil stockpiles at edge of site; wash-
down of track-out into drainage system.

2. Evidence of Construction Chemical Discharge. Look for: stained or discolored earth or pavement at edge of
site; chemical odors; pooled liquid waste near edge of site; evidence of construction vehicle washing or
maintenance in offsite areas.

3. Evidence of Other Inappropriate Substances or Materials.  Could include: construction materials; leaking
portable toilet; over-application of dust palliative.

Actions Taken
1. Inform contractor of need to correct problem if violation of local stormwater regulations is likely.  These

regulations prohibit discharge of any non-stormwater substance to local drainage facilities (inlets, catch
basins, storm drains, curb-and-gutter, streets).  Provide contractor with handout on applicable regulations and
best management practices.  Notify contractor of need to comply with his Storm Water Pollution Prevention
Plan.

2. If possible, observe contractor correcting problem during the inspection visit.  Many problems can be
addressed quickly and immediately.

Actions Required
1. Refer problem to Clark County Regional Flood Control District (CCRFCD) if a probable violation of local

stormwater regulations remains after inspection visit is complete. Do not inform CCRFCD if problem was
addressed during inspection visit.  Probable violations should be referred to CCRFCD within 5 business days,
either by calling Kevin Eubanks at 455-3139 or faxing this form to 455-3870.

2. Other.  If desired, recommend follow-up visit by DAQEM inspector.  Report violations representing immediate,
severe threat to the environment to CCRFCD and Nevada Division of Environmental Protection.

Comments:  (continued from front)



Post-Storm Construction Site Inspection Checklist v2.doc

Las Vegas Valley Municipal Separate Storm Sewer System Permit
Construction Site Runoff Management Program

Post-Storm Construction Site Inspection Checklist

Construction Site Name/Address/Jurisdiction:

Property Owner: Date/Time of Storm:

Contractor: Date/Time of Inspection:

Type of Construction Project:  (circle one)

   Residential    Commercial    Industrial    Roadway   Other

Inspector Name/Affiliation:

Storm Characteristics

24-hr rainfall near site: _____ inches          Max 15-minute rainfall near site: ______ inches

Inspection Criteria Yes No

1. Is there evidence of sediment discharged from the property?

2. Is there evidence of construction chemicals (e.g., paint, oil, concrete,
solvents) discharged from the property?

3. Is there evidence of excessive vehicle track-out from the property?

4. Is there evidence of other inappropriate substances or materials discharged
from the property?

Actions Recommended
1. Refer problem to local authorities  (if follow-up visit is needed or local pollutant

discharge ordinance enforcement may be needed)
2. Refer problem to Nevada Division of Environmental Protection  (if violation of

NDEP stormwater permit is likely)
Comments:

Any gross violations should be reported directly to NDEP at (702) 486-2872 or
(775) 687-9440.
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INSTRUCTIONS FOR COMPLETING POST-STORM CONSTRUCTION SITE INSPECTION CHECKLIST

Basic Information Section
Construction Site Name/Address/Jurisdiction: Name of construction project as filed with planning and permitting
agencies; include address if established; include municipal entity with jurisdiction if known (Clark County, City of
Las Vegas, City of North Las Vegas)
Property Owner:  Name of development company or parcel owner
Contractor Company/Point of Contact:  Name of construction general contractor
Type of Construction Project:  Circle category of development; if mixed use, circle the dominant development type
in the project
Date/Time of Storm:  Date and approximate time (start and finish) of storm that occurred at the construction site,
based on nearest CCRFCD precipitation gage
Date/Time of Inspection: Date and time inspector arrived onsite
Inspector Name/Affiliation:  Name and organization of person conducting post-storm inspection

Storm Characteristics Section
24-hour Rainfall Near Site:  24-hour rainfall on date of storm as recorded at the CCRFCD precipitation gage
nearest the construction site
Max. 15-Minute Rainfall Near Site:  Maximum 15-minute rainfall during preceding storm event as recorded at the
CCRFCD precipitation gage nearest the construction site

Inspection Criteria Section
1. Evidence of Sediment Discharge.  Look for: sediment in street or curb and gutter downstream from site;

sediment overtopping perimeter BMPs (e.g., sand bags, silt fences, hay bales, sediment basins); sediment-
filled catch basins or drain inlets downstream of the site; unprotected soil stockpiles at edge of site; wash-
down of track-out into drainage system.

2. Evidence of Construction Chemical Discharge. Look for: stained or discolored earth or pavement at edge of
site; chemical odors; pooled liquid waste near edge of site; evidence of construction vehicle washing or
maintenance in offsite areas.

3. Evidence of Excessive Trackout.  Look for: excessive sediment on roadways adjacent to site ingress/egress
areas.

4. Evidence of Other Inappropriate Substances or Materials.  Could include: construction materials; trash;
leaking portable toilet.

Actions Recommended
1. Refer problem to local authorities if violation of local stormwater regulations is likely.  These regulations

prohibit discharge of any non-stormwater substance to local drainage facilities (inlets, catch basins, storm
drains, curb-and-gutter, streets).

2. Refer problem to NDEP if gross violation of stormwater regulations is likely, or if contractor has clearly not
complied with normal requirements of construction site SWPPPs and BMPs.

Comments:  (continued from front)
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Las Vegas Valley Municipal Separate Storm Sewer System Permit
Construction Site Runoff Management Program

Detention Basin Inspection Checklist

Detention Basin:

Location: Date/Time of Inspection:

Jurisdiction: Inspector:

Agency:

Type of Inspection: (circle one)  Routine Post-Storm

If Post-Storm Inspection, provide storm characteristics:     Storm date/time:  ________________

      24-hr rainfall near site: _____ inches              Max 15-minute rainfall near site: ______ inches

Inspection Criteria Yes No

1. Is there an accumulation of sediment in the basin?

2. Is there evidence of construction chemicals (e.g., paint, oil, concrete,
solvents) discharged from upstream properties?

3. Is there evidence of construction debris discharged from upstream
properties?

Actions Recommended
√√√√

1. Track potential sources of sediment or other discharges to upstream
properties

2. Refer maintenance problem to local authorities

Comments:

Copies of this form should be faxed to Matt Wilkinson, MWH at (702) 878-7833.
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INSTRUCTIONS FOR COMPLETING DETENTION BASIN INSPECTION CHECKLIST

Basic Information Section
Detention Basin: Name of detention basin as commonly used by CCRFCD or local entity
Location:  Nearest major streets or other description
Jurisdiction:  Community with local jurisdiction (Clark County, Las Vegas, North Las Vegas or Henderson)
Date/Time of Inspection: Date and time inspector arrived onsite
Inspector:  Name of person conducting inspection
Agency:  Affiliation of person conducting the inspection

Type of Inspection Section
Routine:  visit at any time except after a significant storm event
Post-Storm:  visit made to specifically determine potential storm impacts to detention basin
Storm Date/Time:  date and time (start and finish) of storm as it occurred at or near the detention basin
24-hour Rainfall Near Site:  24-hour rainfall on date of storm as recorded at the CCRFCD precipitation gage
nearest the detention basin
Max. 15-Minute Rainfall Near Site:  Maximum 15-minute rainfall during preceding storm event as recorded at the
CCRFCD precipitation gage nearest the detention basin

Inspection Criteria Section
1. Evidence of Sediment Accumulation.  Look for: sediment accumulated at inlets; sediment accumulated at

outlet; greater depths of sediment than typical for routine conditions
2. Evidence of Construction Chemical Discharge. Look for: stained or discolored earth or concrete near inlets;

chemical odors; pooled liquid waste in low-lying areas.
3. Evidence of Construction Debris.  Look for: construction materials; trash; paint cans; other inappropriate

materials.

Actions Recommended
1. Recommend tracking source of sediment or other construction materials to upstream sources if: unique

characteristics of deposited material would allow tracing to source; or, deposits are very large and clearly
originated from a single storm.

2. Refer maintenance problem to local authorities if accumulation of sediment or other material: affects
performance of detention basin; affects quality of water stored in detention basin; or could be washed into
downstream channel in a future storm.

Comments:  (continued from front)
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