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1 INTRODUCTION 

Monitoring ambient and storm water quality is an important component in most Storm 
Water Management Programs (SWMPs).  With sufficient, accurate and representative 
data, determinations and assessments can be made pertaining to the effectiveness of 
the program and highlight any need for new or revised storm water Best Management 
Practices (BMPs).  Since 2003, storm event water quality samples have been collected as 
part of the overall Truckee Meadows Regional Storm Water Quality Management 
Program.  Each October, a revised Sample Analysis Plan (SAP) is submitted to the Nevada 
Division of Environmental Protection (NDEP) that outlines the general sampling program 
and approach.  Presented in this SAP document is a description of the storm water 
sampling activities to be conducted by (or under the direction of) the Truckee Meadows 
Storm Water Permit Coordinating Committee (SWPCC) beginning, at the beginning of 
Water Year 2016 on October 1, 2015. 

Presented in this section is an introduction to storm water management in the Truckee 
Meadows, a summary of the permit language pertaining to monitoring, and a discussion 
of some of the other monitoring programs being conducted that are indirectly 
associated with this program.  This section concludes with a discussion of how this 
document is organized. 

1.1 Storm Water Management in the Truckee Meadows 

The discharge of municipal storm water runoff within the Truckee Meadows urbanized 
area is regulated under a single discharge permit, jointly issued to the cities of Reno, 
Sparks and Washoe County.  NDEP issued a Municipal Separate Storm Sewer System 
(MS4) discharge permit to all three entities as co-permittees (Permit No.  NVS000001, 
effective May 27, 2017, hereafter referenced as the “Permit”).  The Permit cycle is five 
years in length, requiring re-application and re-issuance by May 26, 2022.  Administration 
of the Permit is the responsibility of the SWPCC.  The SWPCC is made up of two members 
from each of the three entities, with an Interlocal Agreement in place to define each 
party’s responsibilities. 

The Permit allows the City of Reno, the City of Sparks, and Washoe County to discharge 
municipal storm water runoff, and requires the co-permittees to develop, administer, 
implement and enforce a SWMP.  The SWMP is a comprehensive program that has been 
developed over the past 15 years through a series of meetings and workshops attended 
by local government representatives, area professionals, and private citizens.  The SWMP 
has been designed to address the unique political, socioeconomic, geographic and 
climatic conditions of the Truckee Meadows, as well as the conditions of the Permit.  The 
most recent version of the Truckee Meadow Storm Water Management Program 
document was issued in December of 2011.  Presented in the SWMP document is a 
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description of the various programs and activities that collectively help prevent storm 
water pollution to the maximum extent practicable (MEP). 

1.2 Permit Requirements Relating to Monitoring 

Section V.A. of the Permit outlines the requirements for Stormwater Monitoring.  No 
specific sampling locations or collection frequencies are specified in the Permit.  Section 
V.A.1 requires the permittees to submit a Stormwater Monitoring Plan to NDEP each year, 
on or before October 1.  It is important to note that “monitoring” is largely defined as the 
regular observation, recording of events and activities and is not exclusively sample 
collection for water quality determinations.  Numerous monitoring activities carried out 
by the co-permittees are described in the SWMP document.  Outlined in this document 
are the monitoring efforts specifically related to water sample collection activities.  Permit 
Section V.A.2 lists sampling specifics to be followed when collecting, analyzing and 
reporting of any water samples collected.  Table V.A of the permit in presented in the 
highlighted box below (blue text boxes are used throughout the document to indicate 
the exact Permit language): 

V.  STORMWATER MONITORING, RECORDKEEPING & ANNUAL REPORT 

V.A.  Stormwater Monitoring 

V.A.1 The Permittees shall submit a Stormwater Monitoring Plan to NDEP 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 BMPs, and progress 
toward achieving identified measurable goals.  Pending submittal of the annual monitoring plan, the Permittees shall 
continue to implement the existing monitoring plan. 

V.A.2 When the Permittees conduct monitoring at the Permittees’ MS4, the Permittees are required to comply with the 
following: 

V.A.2.a 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). 

V.A.2.b  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. 

V.A.2.c  Records of monitoring information shall include: 

V.A.2.c.i    The date, exact place, and time of sampling or measurements; 

V.A.2.c.ii    The names(s) of the individual(s) who performed the sampling or measurements; 

V.A.2.c.iii    The date(s) analyses were performed; 

V.A.2.c.iv    The name(s) of the individual(s) who performed the analyses; 



TRUCKEE MEADOWS REGIONAL STORM WATER QUALITY MANAGEMENT PROGRAM 
2015 STORMWATER SAMPLING AND ANALYSIS PLAN 

4  Balance Hydrologics, Inc. 

V.A.2.c.v    The analytical techniques or methods used; and 

V.A.2.c.vi    The results of such analyses 

V.A.2.d  Analyses shall be performed by a State of Nevada-certified laboratory.  Laboratory reports shall be provided 
if requested by NDEP. 

V.A.2.e  If the Permittees perform stormwater monitoring more frequently than required by the Stormwater 
Monitoring Plan, the results of such monitoring shall be reported in the Annual Report. 

Record-keeping requirements can be found in Section V.B of the Permit.  Section V.B.1 of 
the Permit specifies that the co-permittees must retain records that are associated with 
any monitoring and sampling activities for at least three years.  This includes records of 
water quality field instrument calibration. 

V.B. Recordkeeping 

V.B.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. 

Section IV.C requires the co-permittees to evaluate characterization data previously 
submitted (presumably in the Annual Report to NDEP), and evaluate if the current 
sampling program should be modified to improve the characterization of stormwater 
discharge, effects of BMPs or ambient water quality.  This review can be found in Section 
2.5.2 of the SWMP document. 

IV.C. Characterization Data 

IV.C.1 The updated SWMP shall evaluate characterization data previously submitted and 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 Part V.A. 

Inferences of a monitoring component or where monitoring may potentially assist in 
satisfying the permit requirement can be found in Section II.A (Impaired Waters), Section 
II.B (Total Maximum Daily Load), Section IV.G (Illicit Discharge and Detection) and Section 
IV.H (Industrial Facility Monitoring and Control) of the Permit.  The latter two programs are 
well developed and fully described in the SWMP. 
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1.3 Present Storm Water Monitoring Approach 

The program maintains two different sampling activities: 1) scheduled ambient or 
baseflow sampling in tributaries, and 2) unscheduled storm event sampling in tributaries 
and urban outfalls.  Ambient and storm event monitoring is conducted at nine fixed 
stations on six tributaries of the Truckee River.  Storm event samples are also collected 
from four urban outfalls that discharge directly to the Truckee River.  Sampling of urban 
outfalls is limited to storm events because they typically only discharge stormwater runoff 
collected from impervious surfaces such as streets, roofs, and parking lots and remain dry 
during non-storm periods.  Locations of tributary and outfall monitoring stations under this 
SAP is illustrated in Figure 1-1. 

Ambient and storm event monitoring consists of both field and laboratory measurements.  
In the field, water temperature, dissolved oxygen (DO), pH, specific conductance (SC), 
turbidity, and flow rate are measured or recorded.  Water samples collected are 
analyzed for total dissolved solids (TDS), total suspended solids (TSS), total phosphorus 
(Total-P), ortho-phosphate (Ortho-P), and total nitrogen (Total-N) at a local, State of 
Nevada certified laboratory.  E. coli and nitrate (NO3) are collected and analyzed at 
select stations. 

The tributaries selected for monitoring are based on prioritization of tributaries identified 
from the List of Impaired Waters or 303(d) list (Table 1-1, NDEP, 2014) and experience of 
the SWPCC.  Every two years, NDEP is required to prepare and submit an updated 303(d) 
list to the U.S. Environmental Protection Agency (USEPA).  The most recent list (NDEP, 2014) 
identifies nine tributaries, three lakes/ponds, and the Truckee River within the Truckee 
Meadows as impaired.  Impairment differs between listed water bodies, but cited 
constituents of concern include nutrients, bacteria, metals, and general physical 
parameters such as pH and temperature (see Table 1-1).  NDEP has also established Total 
Maximum Daily Loads (TMDLs) for three constituents (Total-N, Total-P, and TDS) on the 
Truckee River and its tributaries (Table 1-2). 

Although urban outfalls are not recognized as Waters of the State or the U.S., they have 
been selected for monitoring because measured stormwater discharge from many 
urban outfalls exceeds that of some tributaries.  Urban outfalls also discharge stormwater 
runoff from urban impervious surfaces with limited opportunity for nutrient transformations 
or treatment and are therefore potential high-pollutant dischargers that can affect 
receiving waters. 
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Figure 1-1 Truckee Meadows Stormwater Monitoring Stations, WY2016 
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Table 1-1 2012 Impaired Waters and Listed Constituents, 303(d) List, Truckee 
Meadows, Nevada 

 

Water Name Reach Impaired Impairment Impaired 
Beneficial Use

Truckee River From NV-CA state line to E. McCarran Water Temperature AQL

Alum Creek Entire reach pH PWL, RWC
Total-P AQL, RWC
OP AQL, RWC
Water Temperature AQL 
TDS MDS
TSS AQL

Chalk Creek Entire reach Nitrate AQL, RWC
Total-P AQL, RWC
OP AQL, RWC
Selenium AQL 
Sulfates MDS
Temperature AQL
TDS MDS
TSS AQL

Sparks Marina Entire reservoir Total-N AQL, RWC
Total-P AQL, RWC
TDS MDS

Tracy Pond Entire area pH AQL, PWL, RWC

Dry Creek headwaters to Boynton Slough E-coli RWC

Evans Creek HWY 395 to Dry Creek E-coli RWC

Franktown Creek From irrigation diversion to Washoe Lake Iron AQL

Galena Creek (see NDEP, 2014) pH AQL, PWL, RWC

Steamboat Creek Little Washoe Lake to USGS 10349300 E-coli RWC
USGS 10349300 to Truckee River Arsenic AQL, IRR, WLS

Boron IRR, WLS
E-coli RWC
Iron AQL 

Thomas Creek Below Steamboat Ditch Arsenic AQL, IRR, WLS
Boron IRR, WLS

Washoe Lakes Entire lakes Mercury in fish tissue FC

Whites Creek Middle Fork E-coli RWC
Iron AQL
Total-P AQL, RWC

North and South Forks and Whites Creek pH AQL, PWL, RWC
Total-P AQL, RWC

North Fork E-coli RWC 

Notes:

RNC = recreation not involving contact with water, RWC = recreation involving contact with water, WLS = watering 
of livestock.

AQL = aquatic life, FC = fish consumption, IRR = irrigation, MDS = municipal domestic supply, PWL = propagation of 
wildlife, 
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Table 1-2 Total Maximum Daily Loads, Truckee River at Lockwood 

 

In an effort to better quantify constituent loading under this program, two tributaries and 
four urban outfall monitoring stations have been instrumented with automated samplers.  
Automated samplers are paired with an existing streamflow gaging station or operated 
with area-velocity modules to facilitate quantification of streamflow/discharge and 
constituent loading over the course of the storm.  Constituent loads, once quantified, 
can then be compared to regulatory approved TMDLs established for the Truckee River.  
Procedures for quantifying loads are explained in further detail in Section 3. 

Additional efforts to quantify loads at other monitoring stations include the addition of 
continuous streamflow-depth monitoring at three tributary stations using continuous-
logging dataloggers (see Figure 1-1).  In the absence of automated samplers at these 
stations, constituent concentrations from grab samples will be analyzed and used 
together with storm discharge to calculate instantaneous loads and best estimate total 
storm loads at these stations. 

1.4 Truckee River Monitoring 

An extensive number of water quality studies and monitoring efforts have and continue 
to be conducted on the Truckee River and its tributaries.  In 2010, the Truckee River 
Coordinated Monitoring Program (CMP) was established to identify all of the different 
agencies and groups that conduct various types of monitoring activities on the Truckee 
River (Truckee River Memorandum of Understanding Group, 2010).  The motivation 
behind the CMP was the need for better data sharing and efficiencies among the 
resource management agencies and non-profit organizations involved in the general 
management and stewardship of the Truckee River.  In 2010, these agencies and 
organizations developed and signed a memorandum of understanding (MOU) that sets 
goals for improving the exchange of river monitoring data and other related activities.  
Groups collecting water quality or flow measurements are listed in Table 1-2. 

Total Maximum Daily Load Total 
Nitrogen

Total 
Phosphorus

Total 
Dissolved 

Solids
Point of Compliance lbs/day lbs/day lbs/day

Truckee River at Lockwood 1,000 214 900,528

Truckee River at Lockwood 500 80 780,360

TMDL 

Non-Point Source or Load Allocation
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Table 1-3 Agencies Currently Conducting Monitoring or Water Quality Studies on the 
Truckee River and Its Tributaries in Nevada 

 Agency Purpose of Monitoring
Truckee Meadows Water Reclamation Facility 
(TMWRF)

CWA, NPDES Permit

Nevada Div ision of Env ironmental Protection 
(NDEP)

CWA, Identifying impaired waters

Truckee Meadows Water Authority (TMWA) Safe Drinking Water Act compliance
Truckee River Flood Management Authority 
(TRFMA)

Monitor flow data

Truckee Meadows Watershed Committee 
(TMWC) 

CWA, NPDES MS4 Permit

Pyramid Lake Paiute Tribe (PLPT) Vigilance
Desert Research Institute (DRI) Research
Tahoe Truckee Sanitation District (T-TSA) NPDES Permit
University of Nevada, Reno (UNR) Research
Town of Truckee CWA, NPDES Permit
Placer County CWA, NPDES Permit
United States Geological Survey (USGS) Monitor flow data

 

The main objectives of the CMP are to find efficiencies in sampling efforts, share data, 
and to facilitate a better understanding of health and processes in the Truckee River and 
its tributaries.  Outlined in the CMP document are definitions and protocols to clarify 
procedures and nomenclature, a general basis for data consolidation and format 
(metadata), and information on what monitoring related data are being collected, by 
whom, and the frequency of collection.  The CMP sets forth a common monitoring site 
naming protocol and sampling and analysis definitions intended to clarify reporting 
procedures. 

Historically, both the Truckee Meadows Water Reclamation Facility (TMWRF) and staff 
from the Desert Research Institute (DRI) have conducted major monitoring programs on 
the Truckee River.  TMWRFs monitoring efforts have consisted of: 1) monthly grab samples 
at nine sites; 2) quarterly sampling of benthic macroinvertebrates at four sites; and, 3) 
continuous (hourly) monitoring, using water quality sondes, at two sites (DRI, 2011).  The 
TMWRF monitoring program is largely driven by NPDES discharge permit requirements for 
that facility, separate from the program outlined in this document. 

Since the late 1960’s, DRI has conducted baseline water quality monitoring in the Truckee 
River Basin (DRI, 2011).  Up until the late 1980’s, the program consisted of over 30 sites on 
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the main-stem and tributaries.  In 2010, the collection program consisted of sample 
collection at six sites in California and three in Nevada.  In the past, DRI’s Truckee River 
Monitoring Program (TRMP) has been funded by the United States Environmental 
Protection Agency (USEPA) and the Nevada System of Higher Education (NSHE).  The 
primary objective of DRI’s existing TRMP is to provide ambient water quality data to 
several stakeholders in the Truckee River Basin (DRI, 2010). 

Starting in 2012, a large portion of the water quality monitoring efforts have been 
conducted by DRI.  In response to TMWRF and NSHE budget shortfalls, DRI was awarded 
grant funds to conduct monitoring on the Truckee River at some of the sites that were 
scheduled to be discontinued for budget reasons.  The Water Quality Monitoring Plan 
encompasses much of the historic DRI program along with key elements from the TMWRF 
program.  The monitoring program consists of four basic components: 1) review of historic 
river data collected on the main-stem Truckee; 2) monthly “grab” samples at 13 locations 
on the main-stem of the Truckee River; 3) maintenance of one continuous monitoring site 
at Marble Bluff Dam; and, 4) quarterly field collection of benthic macroinvertebrates at 
four sites on the main-stem.  Grab samples are analyzed for most routine inorganic 
constituents, including metals. 

1.5 Document Organization 

This Storm Water Monitoring and Sample Analysis Plan document is organized as follows: 

 Section 1 – Introduction:  Presented in Section 1 is an introduction to stormwater 
management in the Truckee Meadows, a brief review of the existing stormwater 
monitoring program, a summary of monitoring efforts on the Truckee River, and 
details of the document organization. 

 Section 2 – Storm Water Monitoring Activities:  Outlined in Section 2 are the goals 
and objectives of this sampling and sampling plan.  Outlined in this section is a 
description of the three different monitoring approaches – Tributary, Outfall and 
Special Studies – along with appropriate details of each program. 

 Section 3 – Methods and Procedures:  Presented in Section 3 is a description of 
the methods and procedures to be used in collecting samples.  Outlined in this 
section are details pertaining to laboratory methods, sample identification, event 
preparation, sampling activities including automated sampler programming and 
operations, field measurements, reporting, data handling and project quality 
control requirements. 
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 Section 4 – References:  Presented in Section 4 is a listing of the various 
documents used and referenced in this document. 
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2 STORMWATER MONITORING ACTIVITIES 

Presented in Section 2 is a description of the proposed storm water monitoring activities.  
Program goals and objectives have been established and four sampling programs 
developed to facilitate goal attainment.  Presented in this section are the program goals 
and objectives, a tributary monitoring program, an outfall monitoring program, and a 
special studies program.  Sampling procedures and methods are discussed in the next 
section of this document. 

In 2014, the SWPCC approved a change to the monitoring period to coincide with the 
water year.  A water year begins on October 1 and ends on September 30 of the named 
year.  For example, water year 2016 begins on October 1, 2015 and ends on September 
30, 2016.  Conducting stormwater monitoring using the water year schedule provides the 
following benefits: 

1. The water year better captures rainfall patterns and variability across a single 
year (e.g., fall rains, rain-on-snow, snowmelt, and summer thunderstorms); and 

2. The water year is consistent with data reporting by other water resource 
agencies (e.g., USGS). 

Significant efforts have been made in past years to deploy automatic samplers on the 
major tributaries to the Truckee River with continuous recording streamflow in order to 
better characterize water quality over the duration of storm events and quantify 
loadings.  Capturing samples over the duration of events has been elusive.  As a result, 
there is a lack of fundamental data with respect to where the significant loadings 
originate from and where resources should be allocated to improve our understanding 
of stormwater quality.  The proposed approach presented in this SAP is a continued 
transition towards quantifying constituent loadings in particular subwatersheds during 
runoff events. 

“Grab” sampling will continue at some sampling locations along with measurement of 
streamflow or runoff volume.  Although the utility of grab samples is understood to be 
limited, current and historical results (i.e., concentrations) can be used to identify mean 
concentrations and trends over time.  When combined with a record of continuous storm 
streamflow/discharge, constituent loadings can be quantified and improve our 
understanding of stormwater quality and sources of pollution. 
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2.1 Stormwater Monitoring Goals 

Results from a storm water monitoring program can be used to evaluate the effectiveness 
of control measures and BMPs and ultimately the success of the overall storm water 
management program (SWMP).  Storm water quality sampling provides quantitative (i.e., 
numeric) data to determine the extent of pollutant concentrations in runoff and loads.  
There are a variety of reasons that storm water sampling is important.  After careful 
deliberation by the SWPCC, the motivation and overall goal of the Truckee Meadows 
Storm Water Sampling Program is: 

“Through monitoring, research and investigation, develop a better understanding of 
how runoff affects the receiving waters within the MS4 Permit area over time.” 

In support of this overall program goal, four stormwater monitoring objectives have been 
identified: 

1. Continue to characterize the ambient and stormwater quality in the major 
tributaries to the Truckee River; 

2. Collect the data necessary to improve our understanding of storm water effects 
on the 303(d) listed waters and listed constituents; 

3. Measure the ambient and stormwater quality in selected outfalls, catchments 
and land use types within the MS4 permit area; and 

4. Conduct special studies and investigations as the needs arise and funding is 
available to better understand storm water issues in the area. 

Four different monitoring (sample collection) activities have been developed to 
accomplish the above objectives: 

 Tributary Monitoring (ambient or baseflow) 

 Tributary Monitoring (stormwater); 

 Outfall Storm Event Monitoring (stormwater); and 

 Special Studies and Projects. 

Although not technically a monitoring program, the SWPCC has identified the desire and 
utility in conducting special studies and investigations as the needs arise and funding is 
available.  At this time, several special studies have been identified with some initial work 
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underway.  Each of the four monitoring program activities will be described in the 
following subsections. 

2.2 Tributary Monitoring 

The Tributary Monitoring has two components: 

1. Semi-annual tributary sample collection (scheduled, dry weather ambient 
sampling); and 

2. Rain event grab sample collection (stormwater).  

The semi-annual, ambient tributary sample collection can be scheduled, while the rain 
event grab sample collection cannot.  Monitoring locations, sampling frequency, and 
analytical parameters are discussed in the following subsections.  Methods and 
procedures are presented in Section 3 of this SAP document. 

2.2.1 SAMPLING LOCATIONS AND WATERSHED CHARACTERISTICS - TRIBUTARIES 

Under the direction of the SWPCC, stormwater and ambient samples are collected at 
nine fixed sites on six tributaries to the Truckee River.  Size and characteristics of the 
watersheds draining to these monitoring sites are described in Table 2-1. 

The intent of this program has been to establish an understanding of nonpoint source 
pollution entering waterways from these tributaries, which have shown elevated 
concentration of constituents as well as high stormwater runoff volumes.  These sites were 
selected on the basis of existing data, the need for additional data, representativeness 
of the entire watershed and land-uses, and proximity to existing streamflow gaging 
stations (see Figure 1-1). 

Steamboat Creek and North Truckee Drain are two of the largest tributaries to the 
Truckee River.  In previous monitoring efforts, these tributaries have shown to contribute 
high concentrations and pollutant loads.  In order to better isolate the sources of 
pollutants to these tributaries, additional sampling stations were established along the 
length of these tributaries.  Sampling stations are co-located with existing USGS 
streamflow gaging stations to facilitate calculations of instantaneous and/or storm event 
loads. 
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Table 2-1 Tributary Watershed Characteristics 

 

2.2.2 WATER QUALITY PARAMETERS – TRIBUTARIES 

Water quality parameters to be monitored include both laboratory and field 
measurements (Table 2-3).  Field measurements of water temperature, SC, pH, DO, and 
turbidity will be performed at all sampling sites during all sampling events (rain and non-
rain events).  Laboratory parameters to be measured will vary by sampling site.  As listed 
in Table 2-3, there are both standard and site specific analytes.  Samples will be collected 
and analyzed for the standard analytical parameters at the sampling sites during 
sampling events (ambient and storm events). 

Tributary Sampling Location Watershed 
Area Land-Use Type

Estimated 
Percent 

Impervious
(sq. miles) (%)

1 Rhodes Road 123
Rural residential, agricultural, historical mining, 
geothermal, HWY 395

<5

2 Narrows 192
Mixed residential-commercial, agriculture, golf 
courses, historical mining, geothermal operations, 
new construction, HWY 395

15

3 Clean Water Way 244
Mixed residential-commercial, agriculture, golf 
courses, historical mining, geothermal operations, 
new construction, airport, major roadways

25

4 Whites Creek Old Virginia Highway 18.5
Upper watershed is mostly open space; lower: 
residential, commercial, golf course, new 
construction

<10

5 Thomas Creek S. Meadows Pkwy 18.5
Upper watershed is mostly open space; lower: 
residential, commercial, some agriculture, golf 
course, new construction

<10

6 Orr Ditch 76.1 Agricultural, residential, commercial 30

7 Kleppe Lane n/a
Commercial, industrial, portions of Interstate-80, 
agricultural, residential

35

8 Chalk Creek Chalk Bluff 4.6
Upper watershed is undeveloped; lower: 
residential, I -80, some commercial

45

9 Alum Creek Truckee River 4.9
Upper watershed is undeveloped; lower: 
residential, commercial

30

Steamboat Creek

North Truckee Drai
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Table 2-2 Tributary Water Quality Parameters 

 

2.2.3 STREAMFLOW MEASUREMENT – TRIBUTARIES 

All tributary sampling locations are co-located with continuous-recording streamflow 
gages (Table 2-3). Streamflow at the time of sample collection will be measured or 
recorded from existing gaging stations.  These stations are operated and managed by 
the USGS, Washoe County, and Balance Hydrologics.  Current and historical streamflow 
values at USGS and Washoe County stations are available on the internet (see Table 2-3). 

Continuous streamflow gaging stations managed by Balance Hydrologics were installed 
in September 2015.  Each station is instrumented with a Type A or C staff plate and In-
Situ® water level logger secured within a stilling well. Instruments measure water pressure 
and require compensation with barometric pressure to obtain true water depth. An In-
Situ® barometric pressure logger has been installed at Chalk Creek for compensation of 
this and other stations.  Instruments record instantaneous values every 15-minutes, 
consistent with USGS standards. These stations require multiple manual streamflow 
measurements over a range of stages to establish accurate stage to discharge 
relationships, which will eventually be used to provide a record of continuous streamflow.  
These stations can also be upgraded in the future to allow real-time internet access using 
telemetry.  

Tributary Sampling Location Sample Type Field Measured 
Parameters

Laboratory 
Analytical 
Parameters

Additional 
Parameters

1 Rhodes Road Grab E. coli

2 Narrows Grab

3 Clean Water Way Auto Composite
4 Whites Creek Old Virginia Highway Grab E. coli
5 Thomas Creek S. Meadows Pkwy Grab
6 Orr Ditch Grab
7 Kleppe Lane Auto Composite
8 Chalk Creek Chalk Bluff Grab Nitrate as N
9 Alum Creek Truckee River Grab E. coli

Steamboat Creek

North Truckee Drain

Temperature   
Dissolved oxygen      

pH                         
Specific conductance      

Turbidity 

Total dissolved 
solids   Total 

suspended solids  
Total phosphorus     

Ortho-phosphates    
Total nitrogen  
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2.2.4 SAMPLING TYPE AND FREQUENCY – TRIBUTARIES 

Sampling type and frequency are outlined in Table 2-4.  It is the intention of this SAP to 
collect two storm and two non-storm event samples at each of the nine locations each 
year.  Local precipitation records indicate that the “wet season” in the Truckee Meadows 
is between November and May, and the “dry season” is between June and October.  
Depending on the year, some of the tributaries may be dry or hardly flowing.  For the non-
rain event sampling a winter sample will be collected sometime in February and a 
summer sample sometime in August each year.  Rain event samples will be collected 
when possible during active, rain related discharge.  Sampling frequencies (two storm 
and two non-storm event samples) are targets.  Every effort will be made to collect these 
samples, however, the lack of rain or failure of rain events to produce runoff or dry 
tributaries may prevent sample collection. 

Table 2-4 Sampling Type and Frequency 

 

2.2.5 FUTURE MODIFICATIONS AND CHANGES – TRIBUTARIES 

Future changes or addenda to the SAP will be provided to NDEP each October 1st each 
year as required by the Permit. 

2.3 Outfall Storm Event Monitoring 

Under this SAP, samples will be automatically collected from four outfalls during rain 
events.  The objective of this effort is to quantify constituent loads being discharged from 
the stormwater network system in areas of the MS4 Permit area characterized by different 
land-use types.  The four outfalls to be monitored this year were selected by Reno, Sparks 

Tributary Sampling Location Sample  Type Sampling 
Frequency

1 Rhodes Road Grab
2 Narrows Grab
3 Clean Water Way Automated-composite*
4 Whites Creek Old Virginia Highway Grab
5 Thomas Creek S. Meadows Pkwy Grab
6 Orr Ditch Grab
7 Kleppe Lane Automated-composite*
8 Chalk Creek Chalk Bluff Grab
9 Alum Creek Truckee River Grab

* Automated composite sampling conducted for storm events only, grab samples during ambient monitoring.

Steamboat Creek

North Truckee Drain

2X baseflow,             
2X storm event
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and Washoe county staff based on size, location, land use and the drainage size.  
Locations of the outfalls selected for sampling under this program are presented in Figure 
1-1.  Several stations have been discontinued, primarily on the basis of feasibility of 
accurate streamflow data collection, limitations in response to rainfall, and/or unknown 
drainage areas and characteristics. 

2.3.1 SAMPLING LOCATIONS – OUTFALLS 

Outfall location descriptions, drainage area size, primary land-use type, and estimated 
percent of watershed imperviousness are summarized in Table 2-5.  The outfalls selected 
for monitoring this year drain directly to or in close proximity of the Truckee River.  The 
outfalls drain watersheds that range from 0.32 to 5.1 square miles and with 
residential/commercial (Arlington and Oxbow) and commercial/industrial (Fisherman’s 
Park II and Mary Wahl) land-uses.  Every effort will be made to collect the outfall rain-
event samples described in this SAP.  In the event that unforeseen obstacles or the lack 
of precipitation prevents sample collection, NDEP will be notified and the issues 
described in the Annual Report to NDEP. 

Table 2-5 Urban Outfall Watershed Characteristics 

 

2.3.2 WATER QUALITY PARAMETERS – OUTFALLS 

Laboratory water-quality parameters to be monitored at outfalls are provided in Table 
2-6.  Field measurements include the usual suite of temperature, SC, pH, DO, and turbidity.  
We note that because specific water quality parameters can change while samples are 
temporarily retained within the automated samplers (i.e., temperature, DO), efforts to 

Outfall Sampling Location Watershed 
Area Land-Use Type

Estimated 
Percent 

Urbanization
(sq. miles) (%)

1 Oxbow Nature Park Truckee River 0.36 Residential, commercial 80-90
2 Arlington Truckee River 0.32 Residential, commercial 90-95

3 Fisherman's Park I I Truckee River 5.1 Mixed residential, commercial, industrical, 
agriculture, I -80, I -580, UPRR, new construction

75-85

4 Mary Wahl Coney Island Drive 2.53 Mixed residential, commercial, industrical, 
agriculture, I -80, UPRR, new construction

85-95
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measure these parameters directly in the outfall will be prioritized during the event.  
Laboratory parameters to be measured will be the same for all samples. 

Table 2-6 Outfall Water-Quality Parameters 

 

2.3.3 DISCHARGE MEASUREMENT – OUTFALLS 

All four outfalls are instrumented with Teledyne® ISCO area-velocity modules and 
managed by Balance Hydrologics (Table 2-5).  These modules measure near-continuous 
(5-minute intervals) depth and velocity.  The geometry of each culvert is programmed 
within the module and used with measures of depth and velocity to compute a record 
of near-continuous discharge. 

Table 2-7 Outfall Discharge Gaging Information 

 

2.3.4 SAMPLING FREQUENCY – OUTFALLS 

The target effort is to collect samples twice annually (Table 2-8).  Ideally, after a successful 
sampling of a storm event, a dry period of 10 days should occur before another storm 
event is sampled.  This guideline of waiting 10 days between storms may be waived due 
to calendar restrictions (i.e., late in the sampling season and the need for two 
observations), previous success, the long-term weather forecast, and other professional 
judgment. 

Outfall Sampling Location Sample Type Field Measured 
Parameters

Laboratory 
Analytical 
Parameters

Additional 
Parameters

1 Oxbow Nature Park Truckee River Auto Composite e. coli
2 Arlington Truckee River Auto Composite e. coli
3 Fisherman's Park I I Truckee River Auto Composite e. coli
4 Mary Wahl Coney Island Drive Auto Composite e. coli

               
                           

Temperature                 
Dissolved Oxygen                 

pH                                    
Specific conductance     

Turbidity

Total dissolved solids      
Total suspended solids   

Total phosphorus           
Ortho-phosphates            

Total nitrogen

Outfall Sampling Location  Gage Manager Gage ID Period of Record Real-Time Streamflow Access

1 Oxbow Nature Park Truckee River
Balance 

Hydrologics
C-24 Storm Only Unavailable at this time

2 Arlington Truckee River
Balance 

Hydrologics
H-19 Storm Only Unavailable at this time

3 Fisherman's Park I I Truckee River
Balance 

Hydrologics
D-16 Storm Only Unavailable at this time

4 Mary Wahl Coney Island Drive
Balance 

Hydrologics
SDOE 008936 Storm Only Unavailable at this time
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Table 2-8 Outfall Sampling Type and Frequency 

 

2.3.5 FUTURE MODIFICATIONS AND CHANGES – OUTFALLS 

At this time, we do not anticipate any modifications or changes to the urban outfall 
monitoring described in this program.  Sample results and field observations are expected 
to largely guide future decisions.  As required by the Permit, NDEP will be notified of any 
changes and an updated SAP document submitted each October 1st (beginning of the 
new water year).  A few of the anticipated enhancements are listed below. 

2.4 Special Studies and Projects 

Over the past years, numerous special projects have been conducted to improve our 
understanding of runoff water quality within the MS4 permit area.  These projects have 
provided valuable insight and have improved the public’s understanding of the effects 
of stormwater on local water quality.  The SWPCC has identified the desire to continue 
special studies and investigations as the needs arise and money is available.  Example 
studies and projects include: 

 Characterize the inflows and tributaries to Lower Steamboat Creek; 

 Water quality of irrigation ditch tail-waters; 

 Nuisance flow (dry-weather) water quality and quantity; and 

 Virginia Lake limnology and water quality (currently under way). 

A listing of desirable projects will be maintained by the SWPCC.  Each year an effort will 
be made to apply for grant funding for new projects to improve the overall 
understanding of local storm water related issues and solutions. 

 

Outfall Sampling Location Sample Type Sampling 
Frequency

1 Oxbow Nature Park Truckee River Automated-composite
2 Arlington Truckee River Automated-composite
3 Fisherman's Park I I Truckee River Automated-composite
4 Mary Wahl Coney Island Drive Automated-composite

                           

            
    

2X storm event



TRUCKEE MEADOWS REGIONAL STORM WATER QUALITY MANAGEMENT PROGRAM 
2015 STORMWATER SAMPLING AND ANALYSIS PLAN 

22  Balance Hydrologics, Inc. 

3 METHODS AND PROCEDURES 

Details relating to sampling, analysis, handling, reporting of program samples and data 
are presented in this section.  Field and laboratory methods for data collection are 
specified.  Also in this section are the data quality objectives and quality assurance (QA) 
procedures in place to assure that the data collected are of high quality and form the 
basis of sound decisions. 

3.1 Sample and Analysis Requirements 

The procedures and methods used to collect, process, measure and deliver samples to 
the laboratory are important steps in the collection of high quality data.  In the following 
subsections, laboratory requirements, analytical methodology, sampling containers and 
approved holding times are specified. 

3.1.1 LABORATORY SELECTION 

Section V.A.2.c.v of the Permit specifies that laboratory analyses be performed by a State 
of Nevada-certified laboratory.  Alpha Analytical Laboratory in Sparks, Nevada has been 
selected for all of the parameters listed in this SAP with the exception of bacteria.  
Bacteria samples will be submitted to Sierra Environmental Laboratory in Reno, Nevada. 
Under subcontract with Alpha Analytical Laboratory. 

3.1.2 ANALYTICAL METHODS 

Section V.A.2.b of the Permit requires that any samples submitted for laboratory analysis 
be analyzed using EPA approved methodology.  Required analytical for both field and 
laboratory determinations are listed in Table 3-1.  Methods listed were supplied by Alpha 
Analytical and Sierra Environmental.  For several of the required parameters listed in Table 
3-1 there are multiple approved analytical methods.  The laboratories may submit 
alternate methodologies (than those specified in Table 3-1) to the SWPCC for approval. 

3.1.3 SAMPLE CONTAINERS AND PRESERVATIVES 

Required sampling containers vary with the parameter(s) being tested, as the volume 
required, container material and preservative differ by analytical parameter.  For this 
sampling effort, the required sampling container type (i.e. plastic or glass), minimum 
sample volume and the required preservative are listed in Table 3-1.  Sample containers 
are to be supplied by the contract laboratory and certified as “clean” by the laboratory 
or manufacturer. 
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3.1.4 HOLDING TIMES 

Each analytical parameter has an approved holding time.  Holding times are calculated 
from the time of sample collection to the beginning of analysis in the laboratory.  
Laboratory method sample holding-times are listed in Table 3-1. 

3.1.5 SAMPLE IDENTIFICATION 

All samples collected must be clearly labeled with the appropriate information.  The 
sample identification numbering format needs to be consistent throughout the 
monitoring season.  These requirements are specified in this sub-section. 

3.1.6 SAMPLE IDENTIFICATION, LABELING AND BOTTLE SETS 

The Truckee River Coordinated Monitoring Program recommends a naming convention 
of “River Name at/below Geographic Name” (The Truckee River Memorandum of 
Understanding Group, 2010).  Both Tributary and Outfall monitoring efforts will follow this 
sample naming convention.  Sample site identification for the Tributary Monitoring effort 
is shown in Table 3-2 and Table 3-3 for the Outfall Monitoring effort.  Site abbreviations 
listed are subject to revision. 

Bottle sets will be pre-assembled prior to field sampling events.  Sample bottles will have 
pre-affixed labels.  Labels will have a blank for the sampling crew to write in, the sample 
location, date, time, constituents for analysis, and any preservative.  As a function of 
the analytical parameters, the required sample bottle sets consist of two or three 
different containers per sampling location.  Required sample bottle sets are shown in 
Table 3-2 and Table 3-3. 
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Table 3-2 Sample Site Identification and Bottle Requirements for Tributaries 

 

Table 3-3 Sample Site Identification and Bottle Requirements for Urban Outfalls 

 

3.1.7 CHAIN-OF-CUSTODY FORMS 

To assist in tracking and maintaining sample integrity the samples will be collected and 
handled under proper chain-of-custody (COC) procedures.  The COC forms will be 
supplied by the laboratory and are to be signed by the sampler at the time the samples 
are transferred into the custody of the laboratory.  The sampling team will retain a copy 
of the COC form.  The form is the primary mechanism to instruct the laboratory as to what 

Sample ID Abbreviation
Steamboat Creek @ the Narrows SBC@NAR
Steamboat Creek @ Clean Water 
Way SBC@CWW

Thomas Creek @ S. Meadows 
Pkwy TC@SMP

North Truckee Drain @ Orr Ditch NDT@ORD
North Truckee Drain @ Kleppe Ln. NTD@KLP Total-P, Total-N 250 mL poly, H2SO4

Steamboat Creek @ Rhodes Road SBC@RHR

Whites Creek @ Old Virginia Hwy WC@OVH
Alum Creek @ Truckee River AC@TR Total-P, Total-N 250 mL poly, H2SO4

e. Coli 250 mL poly, sterile

TDS, TSS, Ortho-P 1000 mL poly, no-
preservative

Total-P, Total-N, 
NO3

250 mL poly, H2SO4

Chalk Creek @ Chalk Bluff CR@CB

Sample Site Identification Laboratory 
Determinations Sampling Container

TDS, TSS, Ortho-P 1000 mL poly, no-
preservative

TDS, TSS, Ortho-P 1000 mL poly, no-
preservative

Outfall ID Number

Total-P, Total-N, NO3 250 mL poly, H2SO4

e. Coli 250 poly, sterile

Sample Site Identification Laboratory 
Determinations Sampling Container

TDS, TSS, Ortho-P 1000 mL poly, no-
preservativeOxbow Nature Park 

Arlington (South) 
Fisherman's Park II 
Mary Wahl Ditch

C-24                    
H-19                    
D-16                    
SDOE-008936
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analyses are to be made, the samples ID, any special notes, data and times collected 
and the contact person. 

3.2 Event Preparation 

The sampling team will closely track weather systems and be as ready as possible.  
Because of the unpredictability of rainfall in the Truckee Meadows region, it is critical that 
all necessary preparations (bottles, coolers, labels, data sheets, and equipment) are 
made prior to deployment for storm water collection.  Outlined in this sub-section are the 
requirements for weather tracking, project communications, equipment, and logistical 
preparations to be made prior to sampling. 

3.2.1 STORM EVENT TRACKING 

Storm events will be tracked by the sampling team using a variety of resources.  
Resources to be used include National Weather Service (NWS) broadcasts, Facebook 
posts, and twitter feed, radio forecasts, internet real-time rain gages, NDOT webcams, 
and other contacts in the Truckee Meadows.  At this time, a subscription to a commercial 
monitoring and forecast service is not anticipated.  Below are a list of on-line resources 
currently in use: 

 The National Weather Service, Reno, NV: http://www.wrh.noaa.gov/rev/ 

 The National Weather Service, Reno, NV Twitter Feed: 
https://twitter.com/nwsreno 

 The National Weather Service, Reno, NV Facebook page: 
https://www.facebook.com/NWSReno?fref=ts 

 National Weather Service live webcam, Reno, NV: 
http://www.wrh.noaa.gov/rev/webcam.php 

 National Weather Service Instant Messaging Service: 
https://nwschat.weather.gov/ 

 Precipitation Radar: http://www.intellicast.com/Local/WxMap.aspx 

 California-Nevada River Forecast Center (measured rainfall): 
http://www.cnrfc.noaa.gov 

 Western Regional Climate Center (regional rain gages): 
http://www.wrcc.dri.edu/weather/ 

http://www.wrh.noaa.gov/rev/
https://twitter.com/nwsreno
http://www.wrh.noaa.gov/rev/webcam.php
https://nwschat.weather.gov/
http://www.intellicast.com/Local/WxMap.aspx
http://www.cnrfc.noaa.gov/google.php?type=precip
http://www.wrcc.dri.edu/weather/
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 Washoe County rain gages: http://www.washoeet.dri.edu/washoeEt.html 

 Nevada Department of Transportation webcams: http://oss.weathershare.org/# 

 USGS real-time streamflow gage network: http://waterwatch.usgs.gov/ 

 Truckee River Operating Agreement (other real-time stations): 
http://www.troa.net 

3.2.2 COMMUNICATION PLAN 

Once the team(s) are identified, a team leader will be selected and a call list assembled.  
Each team will be provided a binder with site locations, directions, sampling and 
monitoring needs, access, check list of required equipment, contact information of other 
team members, City of Reno staff, and laboratory, emergency contacts, and safety 
procedures. 

As a candidate storm approaches, radar observations, live-web cam observations, and 
rainfall totals in the outlying (preceding) areas will be monitored.  The sampling team 
leader will make the determination for mobilization. 

Often, rain events in the Truckee Meadows are spotty and location specific.  It is 
conceivable that storm event sample collection may be equally spotty, with rain event 
sampling possible at only a few of the selected sites, especially during summer 
thunderstorms.  Every effort will be made to collect the samples described in this plan.  
Based on previous experience, a minimum of 0.10 inches of precipitation is required to 
trigger a stormwater discharge response in most urban outfalls and tributaries with high 
impervious surfaces, while a minimum of 0.25 to 0.35 inches may be required for tributaries 
with primarily non-urban land-uses.  However, antecedent soil moisture conditions and 
rainfall intensity will also dictate runoff response. 

3.3 Pre-Event Preparation 

Pre-event tasks include supply acquisition, inventories, equipment maintenance, 
gathering and labeling sample bottle and various other tasks.  Items to gather in advance 
include safety equipment, bottles, portable instruments, ice chests, ice, data sheets, and 
markers.  If possible, a day before an anticipated sampling event the field instruments will 
be pre-calibrated and the coolers and equipment loaded.  Some of the information on 
the COC forms can be filled out in advance (site ID, analytical parameters, etc.). 

http://www.washoeet.dri.edu/washoeEt.html
http://oss.weathershare.org/%23
http://waterwatch.usgs.gov/index.php?id=real&sid=w__gmap&r=nv
http://www.troa.net/tis/?interval=instant&type=1&cat=1&sid=151642&did2=18&did3=65&format=lgraph&sdate=15-Aug-2015&edate=19-Aug-2015
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Sites instrumented with Teledyne® ISCO automated samplers will be inspected and 
programmed within hours before the event begins.  The batteries powering the 
automated samplers will be checked for adequate voltage (>10.7 V) and the intake 
valves shall be visually inspected for any debris or issues that could prevent sample 
collection.  Automated samplers are designed to capture up to 24 discrete samples.  The 
automated samplers have been pre-programmed with information from the sampling 
site.  An example of a program for the automated samplers is included in Appendix A.  
Pre-event programming decisions, as based on storm event tracking methods described 
above, are still required to effectively fill all 24 samples across a storm event.  Below are 
two methods used for sample collection and selection of one method over the other will 
be determined by available site information, storm characteristics, and user experience.   

3.3.1 TIME-INTERVAL AUTOMATED SAMPLING 

Time-interval sampling is a simple and reliable procedure since accurate time intervals 
are easy to measure and clock failures are rare.  However, if small time intervals are used, 
frequent sampling will produce a large number of samples and will limit the length of 
storm duration that can be sampled within sampler capacity.  In general, sites draining 
larger catchments require larger time intervals to capture the entire storm event.  For 
instance, Arlington (D-19) drains a small watershed measuring approximately 0.3 square 
miles and most storm events can be captured using 10 to 15 minute sampling intervals.  
Alternatively, Fisherman’s Park II drains a watershed area of over 5 square miles and most 
storm events are typically captured using 20 to 30 minute intervals.  For either case, the 
proper interval will depend on the anticipated storm conditions and professional 
judgement and experience. 
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Figure 3-1 Example of Time-Interval Automated Sampling 

With time-interval sampling, flow measurements are needed for pollutant load 
calculations.  The automated samplers are equipped with area-velocity sensors.  
Additional program requirements include entering the known ditch or culvert dimensions 
to properly convert depth and velocity measurements to flow rates. 

3.3.2 FLOW-INTERVAL AUTOMATED SAMPLING 

A major advantage of flow-interval based sampling is that sample volumes are 
proportional to the total runoff volume.  More frequent sampling is completed during high 
flows, which can be used to better compute constituent loadings.  Flow-interval samples 
are collected based on the storm runoff volume.  Runoff volumes will vary based on 
rainfall depth and intensity, imperviousness of the watershed, and hydrologic 
connectivity.  As such, each monitoring location has its own, unique relationship.  
Estimating storm runoff volume requires site-specific rainfall depth to runoff volume 
relationships or rating curves.  These relationships require existing data and are often 
highly variable given the limited number of rain gages, proximity of the rain gage to the 
sampling location, and spatial and temporal variability in rainfall in the Truckee 
Meadows. 
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Figure 3-2 Example of Flow-Interval Automated Sampling.     

Balance Hydrologics has begun to develop rainfall depth-runoff volume rating curves for 
the existing sites instrumented with automated samplers (Figure 3-2) using nearby rain 
gages (Table 3-4) and recent runoff data from four automated sampling sites.  At this 
time, these sites may have insufficient data to optimally use flow-interval pacing; 
however, data collection and rating curve development will continue and ongoing 
adjustments to the flow-weighting program will be made. 

Table 3-4 Automated Sampling Sites and Nearby Rain Gages 

 

 

  

Automated 
Sampling Site Nearest Rain Gage

Distance from 
Watershed 
Centroid

Real-Time Rainfall Access

1 Oxbow Nature Park KNVRENO79 1.1 miles south http://www.pwsweather.com/obs/KNVRENO79.html
2 Arlington KNVRENO8 0.5 miles southeast http://www.pwsweather.com/obs/KNVRENO8.html
3 Fisherman's Park I I UNR campus < 0.5 miles west http://www.washoeet.dri.edu/cgi-bin/WetMAIN.pl?nvunrc
4 Mary Wahl Reno-Tahoe Int'l Airport 2 miles southwest http://w1.weather.gov/data/obhistory/KRNO.html
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Figure 3-3 Preliminary Rainfall Depth-Runoff Volume Rating Curves, Urban Outfalls 

 

If the expected rainfall depths are known then the equations for each of the above 
locations can be used to calculate an estimated total-storm runoff volume.  
Subsequently, the total-storm runoff volume can be divided by the number of samples 
desired to identify the flow-interval.  For instance, if 0.25 inches of rainfall is predicted for 
a storm event, the estimated runoff volume for Fisherman’s Park II would be roughly 
154,000 cubic feet using the equation shown in Figure 3-1.  If 24 sample bottles are desired 
across the storm hydrograph, the flow-interval equals 6,400 cubic feet. 

When setting a sampling interval, it is important to realize that sampling equipment is 
limited in terms of time required to collect a sample.  Automated samplers purge the 
sample line before taking a sample, collect a sample, and then clear the sample line 
again.  This process can take from 1 to 2 minutes depending on the length of the sample 
tube and sample volume.  For time-interval sampling, this does not pose a problem 
because time-intervals greater than 5 min are generally required to produce a 
reasonable number of samples.  For flow-interval sampling, however, this equipment 
limitation may be a problem in rare cases (Harmel and others, 2003). 
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Under this program, two of the six automated samplers are co-located with USGS 
streamflow gages (Steamboat Creek at Clean Water Way and North Truckee Drain at 
Kleppe Lane).  These samplers will require time-interval sampling since there are no 
communications established between the stream gage and the automated sampler, 
which are required for flow-interval automated sampling. 

3.3.3 FIELD EQUIPMENT CALIBRATION 

All field instruments and meters will be calibrated and maintained in accordance with 
the manufacturer’s instruction and approved EPA methods.  A record of calibration 
activities will be kept of both the pre and post-calibration activities and provided as an 
appendix to the annual report. 

Teledyne® ISCO automated samplers also require calibration checks at least once a 
year.  Maintenance and calibration are thoroughly detailed in user guides provided by 
Teledyne®. 

3.3.4 OBSERVATIONS LOGS 

Observation logs are kept for each monitoring location to summarize when sites were 
visited, and samples were collected.  They provide a summary of field observations at 
the end of the monitoring year to communicate site conditions, storm characteristics, 
potential issues and future improvements.  Observation Logs will include: 

1. Personnel on-site, date, time; 

2. Storm characteristics; 

3. Field water quality readings (pH, SC, T, DO, turbidity); 

4. Streamflow measured or estimated, stage observed; 

5. Visual observations, odors; and 

6. Special conditions, equipment issues, and/or sampling constraints. 

An example of an observation log for the Truckee Meadows is provided in Appendix B. 
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3.4 Sampling Event Activities 

The methods and procedures used to collect, measure, process and deliver samples to 
the laboratories are important steps in the collection of high quality data.  In the following 
subsections, sample collection, handling, processing, documentation and transport are 
outlined.  Appendix C includes “monitoring-site summary sheets” for each monitoring 
location to assist samplers in locating the sampling station, identifying constituents to be 
sampled, indicating the bottle types and volumes needed, and highlighting the field 
parameters to be measured and laboratory analyses to be requested. 

3.4.1 GRAB SAMPLING 

A grab sample is typically collected using a dh-48 sampler with a 470 mL glass bottle or 
a 500 mL polyurethane bottle secured to a telescoping sampling rod.  Grab sample 
containers will be triple rinsed with distilled water or the water being sampled before used 
at each site.  A minimum of 1,500 mL of stormwater is required to fill the total volume of 
laboratory-provided bottles.  In this case, multiple grab samples will be composited into 
a surrogate container.  Surrogate containers may be a bucket, a bottle or possibly a 
portable pump and hose.  In all cases, the surrogate container will be triple rinsed with 
distilled water or the water being sampled before laboratory-provided bottles are filled.  
The sample in the surrogate container will be carefully mixed before filling the sampling 
bottles. 

All personnel involved with sample collection will wear nitrile gloves and follow clean 
sample collection techniques to minimize the potential for introducing contamination to 
the stormwater samples.  Sample bottles received from the laboratory are certified as 
“clean” and do not require rinsing with the sample being collected.  Sample bottles 
should never be reused. Only one of the sampling containers contains a preservative 
(sulfuric acid (H2SO4) for the preservation of Total-N, Total-P and NO3).  Care is required 
when filling this bottle so as not to overfill and dilute the concentration of the preservative.  
Depending on the preference and experience of the sampling team, the sulfuric acid 
preservative can be added to the container by the field team after filling using a dropper 
bottle.  No field filtration is required. 

3.4.2 COMPOSITE SAMPLING (AUTOMATED SAMPLERS) 

Once automated samplers (ISCOs) have successfully sampled a storm event the 
following steps should be followed to process four composited samples representing the 
four distinct components of the hydrograph: a) first flush, b) rising limb, c) peak flow, and 
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d) falling limb.  These procedures require preliminary knowledge of Teledyne® ISCO 
Rapid Transfer Device (RTD) and FlowLink® software. 

1. Review ISCO sample collection data report and note number of samples and times 
of collection; 

2. Download ISCO discharge data using the RTD and transfer these data to a laptop 
using FlowLink® software; 

3. Review the storm hydrograph in relation to sample collection times and segregate 
samples into the 4 components of the hydrograph; 

4. For each of the four components of the hydrograph, composite samples into a 
clean surrogate container and mix.  Each sample representing a component of the 
hydrograph will be given a unique identifier to differentiate it from other hydrograph 
components.  For example, the Arlington urban outfall site ID is H-19; the first flush 
sample will be represented by H-19(1), rising limb represented by H-19(2), and so 
forth; 

5. In each composited sample, and after laboratory bottles have been filled, physical 
water quality parameters shall be measured from the remaining composite 
(temperature and dissolved oxygen may not be representative given the time 
elapsed since samples were collected by the ISCO).  Surrogate container and 
water-quality meters shall be triple rinsed with distilled water before the next sample 
is composited and measured. 

As with grab samples, all personnel involved with sample collection will wear nitrile gloves 
and follow clean sample collection techniques.  Sample bottles received from the 
laboratory are certified as “clean” and do not require rinsing with the sample being 
collected.  Care is required when filling bottles with preservative so as not to overfill and 
dilute the concentration of the preservative.  Depending on the preference and 
experience of the sampling team, the preservatives can be added to the container by 
the field team after filling using a dropper bottle.  No field filtration is required. 

3.4.3 BACTERIA SAMPLING 

Analysis of bacteria in waters requires a strict 8 hour hold time.  Sampling during evenings 
and weekends presents challenges to meeting this hold time.  In addition, the use of ISCO 
automated samplers precludes the appropriate sampling conditions for accurate results.  
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As such, the sample collection for bacteria analysis will only occur under the following 
conditions: 

 Samples can be collected and delivered to the receiving laboratory within an 6-
hour period; 

 Samples can be collected directly from the source waters (Sites instrumented 
with ISCOs will require a manual sample collection from the source water during 
the event), and; 

 Multiple samples should be collected from each site for purposes of dilution. 

3.4.4 SAMPLE PROCESSING 

Upon collection, samples will immediately be placed into a cooler with ice and the lid 
closed.  All samples will be kept on ice until delivery to the laboratory.  Ice will be checked 
and replaced regularly to ensure that the samples are maintained as close to 4°C as 
possible.  Importantly, a closed ice chest limits sample exposure to sunlight (especially 
important for E. coli samples).  We should note that stormwater collected from a summer 
thunderstorm often exhibits water temperatures greater than 20°C; these conditions 
should be noted and also used to inform the laboratory personnel upon transfer. 

Standard e. coli analysis provides a maximum bacteria count in the 2,500 range.  Many 
samples have been found to exceed this count by an order of magnitude.  COC should 
indicate the need to dilute to 24,000.  Special instructions for receiving laboratory should 
include dilution of e. coli samples.  

3.4.5 VISUAL OBSERVATIONS 

In addition to sample collection, the sampling team is required to make visual 
observations and notes at each of the sampling sites.  Some typical observations of the 
runoff itself include the presence of floating and suspended materials, oil and grease, 
discoloration, turbidity, odor, or foam.  It is imperative that observations are paired with 
the date, time and location of the observations along with the names of the personnel 
performing the inspection.  Where possible, photographs will be taken. 

3.4.6 STREAMFLOW MEASUREMENTS 

Stormwater discharge or streamflow shall be measured at every location immediately 
after sample collection.  Data will be recorded on a discharge worksheet (Appendix D) 
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for subsequent calculations and evaluations.  Discharge or streamflow can be measured 
using standard hydrologic procedures and velocity instruments approved or used by the 
USGS.  Type of instrument and calibration will be noted.  Duration of a measurement will 
be established according to how fast the stage is rising or falling.  At least two stage 
observations (from staff plate) shall be recorded during the measurement. 

3.4.7 FIELD WATER QUALITY MEASUREMENTS 

Field water-quality measurements of temperature, pH, conductivity, turbidity and 
dissolved oxygen will be recorded at the time of sampling.  As previously described, 
sample collection may entail the use of a surrogate container.  Field chemistry 
measurements will be made directly from the source when feasible or from a portion 
removed and collected in a surrogate sample container. 

Where possible, for continuity in measurement technique, one team member will be 
given the primary responsibility of conducting the field water-quality measurements.  That 
person is responsible for calibrating all instruments, that calibration is checked and 
verified throughout the day, and that all samples have been measured and recorded 
accurately. 

Included in the routine analysis of field water-quality samples is the analysis of a field 
duplicate.  Samples sent to the laboratory as field duplicates will be processed in 
duplicate in the field.  QC samples will be discussed in detail in Section 3.4. 

3.4.8 DATA RECORDING AND HANDLING 

Field data and observations will be recorded in waterproof field notebooks and 
discharge worksheets.  When the sampling day has concluded the care of the field data 
has the highest priority of care. 

3.4.9 SAMPLE TRANSPORT AND CHAIN-OF-CUSTODY FORMS 

Samples will be delivered to the laboratory within the specified holding times by the 
sampling team and kept on ice until they are surrendered into laboratory custody.  
Throughout the day, the sampling team will provide periodic updates to the contact 
laboratory and making any necessary logistical arrangements. 
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COC forms have spaces for the documentation of sampling date, sample identification, 
preservative and analyses required for each sample set.  A copy of the completed COC 
form will be filed by the sampling team once the laboratory receiving clerk has signed. 

3.5 Post Event Activities 

Post sampling event activities include organizing the documentation (field notes and 
discharge worksheets scanned and properly filed, observation log data entered, 
photographs downloaded, etc.), performing field equipment post calibration and 
cleaning and maintaining instruments and equipment.  Annual monitoring reports are 
required to be submitted annually to NDEP (as part of the Truckee Meadows Storm Water 
Program Annual Report). 

3.5.1 POST EVENT MEMORANDUM 

At the conclusion of a sampling event, the sampling team will put together a brief post-
event memorandum.  The memorandum will include the names of the individuals 
performing the work, dates, times, and any important observations.  The memorandum is 
to include precipitation data (time and amount) and if possible flow data and 
hydrographs from selected gages.  The data does not need to be analyzed, but simply 
gathered and placed in the project directory while the activities and observations are 
still recent. 

3.5.2 FIELD EQUIPMENT POST-CALIBRATION 

Field instruments will be calibrated before, during (calibration check), and after use in 
the field.  The post sampling event testing and calibration will be conducted as soon as 
possible following sampling activities.  All calibration activities will be recorded and the 
records kept.  After calibration, the instruments and equipment (buckets and sampling 
devices) will be cleaned. 

3.5.3 STREAMFLOW DATA MANAGEMENT 

15-minute streamflow data from real-time stations (USGS, Washoe County) will be 
downloaded after each sampled storm event and saved in a spreadsheet for 
calculation of constituent loadings.  Real-time data can be downloaded from the 
websites provided in Table 2-3. 
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Non real-time gaging stations will be downloaded after a sampled storm event and 
all data will be saved into their appropriate spreadsheet files for development of a 
continuous streamflow record for calculation of constituent loadings; assuming a 
stage-to-discharge relationship has been established.  If a stage-to-discharge 
relationship is not yet available, stage data will be developed from raw water level 
data and stored for later translation to streamflow values. 

Stage-to-discharge relationships for each station will be evaluated after each new 
measurement for stage shifts or improved rating equations following standard 
hydrologic practices.  If improved rating equations are developed, they may be 
retroactively applied to historical data, as appropriate. 

3.5.4 DATA HANDLING 

As soon as possible following a sampling event, field notes, water quality measurements, 
and measured discharge will be entered into the Observer Logs so that any changes or 
critical observations at a particular site are apparent.  All files and notes will be 
consolidated into a single directory and filed accordingly.  Post sampling event activities 
include verifying that the documentation is in order (field notes scanned, data entered, 
photographs downloaded, etc.).  Post event data handling records include making back 
up and duplicate records.  Both electronic and paper duplicates will be maintained. 

3.5.5 REPORTING 

An annual written monitoring summary will be prepared and all field and laboratory 
results summarized in tables and graphs.  A draft annual report shall be submitted to the 
SWPCC for comment by November 30 of each year.  A final annual report, with all 
comments addressed, shall be submitted by the SWPCC to NDEP by January 15 of each 
year that covers the previous water year.  For example, the annual report submitted 
January 15, 2017, will include a summary of sampling and analysis of data collected in 
water year 2016 (October 1, 2015 through September 30, 2016). 

In the annual report, all constituents will be presented as both concentrations and 
loadings.  Calculation for constituent loads will be completed as follows: 

Constituent Concentration (mg/L) x Runoff Volume (cf) x conversion factor = Load (lbs) 
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Where samples are collected using automated samplers, both hydrograph component 
loads and total storm loads for all constituents measured will be computed.  An example 
is provided below in Table 3-5: 

Table 3-5 Example of Constituent Loads Calculated Across a Storm Event 

In addition to presenting data in a clear and concise format, the following is a list of 
minimum reporting requirements under the MS4 permit (completed by the SWPCC): 

V.C. Annual Report 

V.C.3.a  Status of the Permittee’s compliance with permit conditions; 

V.C.3.b An assessment of the appropriateness of the identified BMPs, and any revisions to previous assessments if 
appropriate; 

V.C.3.c Progress towards achieving the statutory goal of reducing the discharge of pollutants to the MEP; 

V.C.3.d Status of the achievement of measurable goals; 

V.C.3.e 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; 

V.C.3.f A summary of the stormwater activities the Permittees plan to undertake during the next reporting cycle 
(including an implementation schedule and a fiscal analysis); 

V.C.3.g Changes to the SWMP, including changes to any BMPs or any identified measurable goals that apply to the 
program elements; 

V.C.3.h Notice that the Permittees are relying on another government entity to satisfy some of the permit obligations 
(if applicable); 

V.C.3.i Estimated reductions in loadings of pollutants from discharges of municipal storm sewer constituents from 
MS4s expected as the result of the municipal stormwater quality management program.  The assessment 
shall also identify known impacts of stormwater controls on groundwater; 

V.C.3.j A summary of inspections performed and enforcement activity taken during the report cycle; and 

Hydrograph
Storm 
Runoff 

Volume
Total-N NO3 TKN Total-P TDS TSS

(cubic feet) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs)
First Flush 147,240 0.0 0.0 0.0 4.1 10,111 294
Rising Limb 201,870 6.4 0.0 6.4 5.9 13,862 630
Peak 269,100 9.9 0.0 9.9 8.1 16,799 1,596
Falling Limb 1,070,550 29 0.0 29 29 66,832 3,542

Totals 1,688,760 46 0.0 46 48 107,604 6,062
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V.C.3.k Annual expenditures for the reporting period, with a breakdown for the major elements of the SWMP, and 
the budget for the year following the Annual Report. 

3.6 QA/QC Project Plan 

Presented in the following subsection are the quality control/quality assurance (QA/QC) 
requirements associated with both field and laboratory activities.  Field QC samples are 
collected (blanks and duplicates) and the results used to evaluate potential 
contamination and sampling handling issues.  Laboratory QC activities provide 
information needed to assess data precision, accuracy and potential sample 
contamination.  Outlined in this section are the recommended monitoring program QC 
activities including data assessment and validation. 

3.6.1 FIELD QA/QC ACTIVITIES 

Field quality control and assurance for this project includes the following: 

 Use of experienced sampling team trained in the procedures to be followed; 

 Adherence to approved methods and procedures; 

 Calibration of field equipment and instruments; 

 Field analysis of duplicates and reference materials (portable meters); 

 Complete documentation of sampling and observations; and 

 The collection of duplicate samples and bottle blanks for laboratory analysis. 

Field QA/QC checks will include the collection and analysis of field equipment duplicate 
determinations and calibration checks and the collection of field duplicates and bottle 
blanks.  Field QC samples are routinely submitted “blind” to the laboratory (no special 
markings on the sample bottle labels or the COC form to indicate the nature of the 
sample).  Important field QC sample types and activities are presented and defined 
below. 

Field Equipment Duplicate Determinations.  A field duplicate is the measurement (using 
all of the different portable meters) of the same sample twice.  At least one field 
duplicate will be collected each sampling event.  Feedback will be used to assess 
analytical variability attributable to collection, technique and instrument variability. 
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Reference Material Calibration Checks.  A reference material is a calibration solution 
from a source different from the solutions used for calibration.  At least once a day in the 
field, the calibration of the portable instruments will be checked using a commercially 
available reference material and the value recorded.  Reference materials are available 
for verifying pH, EC and turbidity readings (there are no reference materials for DO and 
temperature). 

Field Duplicate Samples.  At least twice during the monitoring season, a duplicate sample 
is to be collected and submitted to the laboratory.  Field duplicates allow for the 
assessment of precision in both the field and laboratory activities. 

Bottle Blanks.  Bottle blanks are prepared by pouring de-ionized water directly into the 
sample containers, without the use of a secondary container.  Both the bottles and the 
de-ionized water will be obtained from the contract laboratory.  Bottle blanks are to be 
prepared twice per monitoring season.  Bottle blanks allow evaluation of the contract 
laboratory clean procedures and verifies that the bottles obtained from the laboratory 
are clean and free from contamination. 

3.6.2 LABORATORY QC ACTIVITIES 

Commercial laboratories routinely integrate a number of QC checks in each 
determination.  As part of the data assessment, this information will be requested and 
reviewed alongside the analytical results.  In selecting the laboratory, a review of their 
QC program will be made by the sampling team. 

As a minimum, the lab analytical quality assurance will include the following: 

 Employing analytical chemists trained in the procedures to be followed; 

 Adherence to documented procedures and methods (see Section 3.1.1); 

 Strict adherence to a ELAP/NELP approved QA/QC program; 

 Calibration of analytical instruments; and 

 Complete documentation of sample tracking and analysis. 

Routine laboratory QC checks must include the use of laboratory-generated duplicates, 
method blanks, matrix spikes/matrix spike duplicates (MS/MSDs), and laboratory control 
samples (LCSs).  These QA/QC requirements are discussed below. 
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Laboratory Duplicates.  The laboratory will generate and analyze a laboratory replicate 
(duplicate or laboratory split) approximately every 10 samples processed (typical).  
Replicate analyses results are evaluated by calculating the relative percent difference 
(RPD) between the two sets of results.  This statistic is typically the basis for the assessment 
of laboratory precision.  The result must fall within the laboratory’s self-generated upper 
and lower control limits.  For this project, the reports will be reviewed to insured that the 
duplicate results fall within these control limits. 

Method Blanks.  The laboratory will run method blanks to determine the level of 
contamination associated with laboratory reagents and equipment.  A method blank is 
a sample of a known matrix that has been subjected to the same complete analytical 
procedure as the submitted sample to determine if contamination has been introduced 
into the samples during processing.  Blank analysis results will be checked against 
reporting limits for the analytes.  Results should be less than the reporting limits for each 
analyte. 

Matrix Spikes/Matrix Spike Duplicate (MS/MSD).  MS/MSDs are used to assess the 
accuracy and precision of the laboratory’s analytical methods and to evaluate potential 
chemical interferences present in a particular batch of storm water.  The laboratory 
prepares matrix spike samples by splitting off three aliquots of the environmental sample 
and adding known amounts of target analytes to two of the three environmental sample 
aliquots.  The results of the un-spiked environmental sample are then compared to the 
MS sample analysis results, and “percent recovery” of each spike is calculated to 
determine the accuracy of the analysis.  The results of the MS analyses are compared to 
the calculated RPD as an additional measure of analytical precision.  The result must fall 
within the laboratory’s self-generated upper and lower control limits.  For this project, the 
reports will be reviewed to insured that the MS/MSD results fall within these control limits. 

Laboratory Control Samples (Matrix Spikes).  Laboratory control samples (LCSs) involve 
spiking known amounts of the analyte(s) of interest into a known, clean matrix to assess 
the matrix effect on spike recoveries.  High or low recoveries of analyte(s) in the LCSs may 
be caused by interferences in the sample matrix.  Laboratory control samples assess these 
possible matrix affects because the matrix used is known to be free from interferences.  
Typically, LCSs are analyzed at a frequency of one per batch of twenty or fewer samples.  
The result must fall within the laboratory’s self-generated upper and lower control limits.  
For this project, the reports will be reviewed to insured that the MS/MSD results fall within 
these control limits. 
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3.6.3 DATA QUALITY OBJECTIVES (DQOS) 

Data collected must be of sufficient quality to support the project goals and objectives.  
Numeric data quality objectives (DQOs) have been established for both field and 
analytical laboratory data collected and evaluated under this SAP.  Various assessments 
(outlined in the following sections) of the data will be made as soon as the data are 
reported.  Data that are not of sufficient quality will still be included in the monitoring 
database but will be preceded by a flag, or “qualifier” code.  The following DQO 
objectives have been established: 

DQO for Holding Time.  Laboratory analysis of samples must be performed within the 
approved holding time (as listed in Table 3-1).  The numerical DQO for holding time 
attainment is 100 percent (i.e., 100 percent of the project samples must be analyzed 
within approved sample holding times).  All laboratory reports must be reviewed for 
holding time compliance. 

DQO for Reporting Limit.  A fundamental DQO is that the laboratory can (and does) 
provide results of sufficient resolution (i.e. reporting limit) so that assessments can be 
made.  Table 3-1 lists the required project reporting limits for each parameter.  The DQO 
for compliance with established reporting limits is 100 percent.  As the data are tabulated 
after each event, the reporting limits will be checked and verified.   

Blank Contamination.  Depending on the level, contamination of a field or laboratory 
blank may result in the qualification of the data and the loss of utility (i.e. how the data 
can be used and interpreted).  So called “hits” in blank samples will be tabulated after 
each event.  A DQO for blank contamination is that 95 percent of the blanks are below 
the laboratories practical quantitation limit (PQL). 

Analytical DQOs for Precision and Accuracy.  Listed in Table 3-1 are the numeric DQOs 
for field and laboratory duplicate and spikes (standard addition) determinations.  These 
data quality objectives are based on those typically used.  Control limits used by the 
contract laboratory will supersede the target values listed in Table 3-1.  Precision can be 
assessed by replicate determinations such as matrix duplicates (MD), digestion 
duplicates, run duplicates, field duplicates and matrix spike duplicates (MSD).  Accuracy 
can be measured by the use of standard reference materials (SRMs), laboratory control 
samples (LCS) and performance evaluation (PE) samples. 
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3.6.4 DATA ASSESSMENTS AND VALIDATION 

The project team shall designate a team member to perform the QC review.  The 
laboratory results will be reviewed for achieving the DQOs.  The analytical review will 
consist of: 

 Conformity with the COC form; 

 Completeness of laboratory data report; 

 Holding times met; 

 Blank contamination (field and method blanks); 

 Analytical accuracy met (MS/MSD and LCS recoveries); and 

 Precision met (MSD and laboratory sample duplicate RPDs). 

The laboratory will be requested to provide results in electronic format to minimize paper.  
A team designee will review the reports and maintain an electronic database (Excel).  If 
blank contamination is present, holding times are exceeded, or other QC issues exist, the 
data will be evaluated and qualified according to USEPA data qualifier guidelines.  Data 
qualifier will be included in the database, preceding the entry to indicate determinations 
outside of acceptable QA limits. 
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once enabled, stay enabled, no sample taken when the 
sampler is enabled; first sample taken 20 minutes after 
the sampler is enabled. 

• Part ‘B’ pause and resumes: None.

• Start time: Delayed start of 1 minute.

• 730 Bubbler Module: Installed

Table 5-2 Storm Water Runoff Sampling

1

6712 SAMPLER
EXTENDED PROGRAMMING

For HELP at any 
screen press ? key.

This screen will appear briefly.

2

RUN “EXTENDED 1”
PROGRAM

VIEW REPORT
OTHER FUNCTIONS

Select PROGRAM.
Note: If the start-up screen displayed “STANDARD PROGRAMMING”, type 
6712.2 at this menu before selecting PROGRAM. 

3

PROGRAM NAME:
“EXTENDED 1 “

CHANGE?
YES NO

Select YES.
Note: If the quick view screen shows up, press STOP then select OTHER 
FUNCTIONS,  SOFTWARE OPTIONS, QUICKVIEW/CHANGE, NORMAL.  
Then press STOP and go back to step 2.

4
SELECT NEW PROGRAM

CHANGE PROGRAM NAME Select CHANGE PROGRAM NAME.

5

NAME: “STORM ”
ABCDEFGHIJKLMNOPQRST

UVWXYZ-& 0123456789
BACK-UP DONE

Enter the word “STORM” for the program name. 

6

SITE: DESCRIPTION
“FACTORY051“

CHANGE?
YES      NO

Select YES.

7

SITE: “SITE 54 ”
ABCDEFGHIJKLMNOPQRST

UVWXYZ-& 0123456789
BACK-UP DONE

Enter “SITE 54” for the site description.

8
SELECT UNITS FOR

LENGTH:
ft         m

Select ft.

9

SELECT UNITS FOR
FLOW RATE

cfs  gps   gpm   Mgd
lps   m3s   m3h   m3d

Select gpm.

10

SELECT UNITS FOR
FLOW VOLUME

cf   gal   Mgal
m3      lit

Select gal.
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11
PROGRAM MODULE?

YES         NO

Select YES

12

MODE OF OPERATION
FLOWMETER
LEVEL ONLY

Select FLOWMETER

13

WEIR   FLUME
DATA POINTS

EQUATION MANNING
FLOW-INSERT

Select FLOW-INSERT.

14

WEIR/ORIFICE TYPE
V-NOTCH
ROUND

Select ROUND.

15

FLOW INSERT SIZE:
6"  8"  10"  12"

Select 12.

16

NEW MODULE SETUP--
DOWNLOAD DATA NOW

OR LOSE ALL DATA!
DONE

Select DONE.
Note: Partition memory status message will be displayed briefly.

17

CURRENT LEVEL IS
___.___ ft.

ADJUST LEVEL TO 
___.___ ft.

Press ENTER.

18

DATA STORAGE
INTERVAL IN MINUTES

1   2   5
10   15   30

Select 5. (If the data storage interval is different from the current program, 
you will be informed that the storage interval has changed, and that the 
stored data will be lost. Download stored data (if desired) and select DONE.

19
NUMBER OF BOTTLES:

1 2 4 8 12 24

Select 24.

20
BOTTLE VOLUME IS
1000 ml (300-30000)

Enter 1000.

21
SUCTION LINE LENGTH

IS 5 ft
(3-99)

Enter 5. The 6712 calculates new pump tables.

22
AUTO SUCTION HEAD

ENTER HEAD

Select AUTO SUCTION HEAD. 

Table 5-2 Storm Water Runoff Sampling (Continued)
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23
0 RINSE CYCLES

(0-3)

Enter 0.

24

RETRY UP TO 0 TIMES
WHEN SAMPLING

(0-3)

Enter 0.

25
ONE-PART PROGRAM
TWO-PART PROGRAM

Select TWO-PART PROGRAM. 

26

24 BOTTLES AVAILABLE
ASSIGN BOTTLES

1 THRU 6 TO
PART ‘A’ (1-23)

Enter 6. 

Screen will say "Beginning Part A" before proceeding with screen 27.

27

UNIFORM TIME PACED
FLOW PACED
EVENT PACED

NONUNIFORM TIME

Select UNIFORM TIME PACED.

28

TIME BETWEEN
SAMPLE EVENTS:

0 HOURS, 5  MINUTES

Enter 0 for hours, 5 for minutes.

29
1 BOTTLES PER

SAMPLE EVENT (1- 6)

Enter 1.

30

SWITCH BOTTLES ON:
NUMBER OF SAMPLES

TIME

Select NUMBER OF SAMPLES. 

31
SWITCH BOTTLES EVERY

1 SAMPLES (1-50)

Enter 1. 

32

  
RUN CONTINUOUSLY?

YES NO 

Select NO. 

33

DO YOU WANT 
SAMPLE VOLUMES

DEPENDENT ON FLOW?
YES NO   

Select NO. 

34
SAMPLE VOLUME
200 ml (10-1000)

Enter 800.

Table 5-2 Storm Water Runoff Sampling (Continued)
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35

ENABLE:
RAIN  LEVEL FLOW

NONE

Select RAIN. 

Note: All valid enable options will appear here, so your screen may differ.

36

ENABLE: RAIN

AND OR DONE

Select AND.

37

ENABLE: RAIN AND
LEVEL  FLOW NONE

Select LEVEL.

38
“RAIN” SET POINT:
0.15 INCHES PER

__HOURS, __MINUTES

Enter 0.15 for inches, then enter 30 minutes. 

39

ENABLED WHEN:
ABOVE SET POINT
BELOW SET POINT

Select ABOVE SET POINT. 

40
RESET RAIN HISTORY?

YES NO

Select YES. 

41

“LEVEL” CONDITION:
SET POINT

RANGE
RATE OF CHANGE

Select SET POINT. 

42

“LEVEL” SET POINT
0.25 ft

(0.001-30.000)

Enter 0.25. 

43

ENABLED WHEN:
ABOVE SET POINT
BELOW SET POINT

Select ABOVE SET POINT. 

44

ONCE ENABLED,
STAY ENABLED?

YES NO

Select YES. 

45
SAMPLE AT ENABLE?

YES NO

Select YES. 

46

PAUSE RESUME
1. HH:MM DD  HH:MM DD
2. HH:MM DD HH:MM DD

CLEAR DONE

Select DONE.

Screen will say “End of Part A” then “Beginning Part B.”

47

UNIFORM TIME PACED
FLOW PACED
EVENT PACED

NONUNIFORM TIME

Select FLOW PACED.

Table 5-2 Storm Water Runoff Sampling (Continued)
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48

PACED BY:
FLOW PULSES

FLOW MODULE VOLUME

Select FLOW MODULE VOLUME. 

49

FLOW BETWEEN
SAMPLE EVENTS:

2500 gal
(0.001-99999)

Enter 2500. 

50
SAMPLE AT START?

YES NO

Select YES. This will cause the first sample to be taken 20 minutes (the 
delay to start of sampling specified in Step 67) after the enable for Part B.  

51
1 BOTTLES PER

SAMPLE EVENT (1- 18)

Enter 1. 

52

SWITCH BOTTLES ON:
NUMBER OF SAMPLES

TIME

Select NUMBER OF SAMPLES. 

53
SWITCH BOTTLES EVERY

1 SAMPLES (1- 50)

Enter 1. 

54

 
RUN CONTINUOUSLY? 

YES NO 

Select NO. 

55
SAMPLE VOLUME:

200 ml (10-1000)

Enter 500. 

56

ENABLE:
RAIN LEVEL FLOW  

‘A’ DONE  NONE

Select RAIN. 

57

ENABLE: RAIN

AND OR DONE

Select AND.

58

ENABLE: RAIN AND
LEVEL  FLOW  ‘A’ DONE

DONE

Select LEVEL.

59
“RAIN” SET POINT:
0.15 INCHES PER

__HOURS, __MINUTES

Enter 0.15 for inches, then enter 30 minutes. 

60

ENABLED WHEN:
ABOVE SET POINT
BELOW SET POINT

Select ABOVE SET POINT. 

Table 5-2 Storm Water Runoff Sampling (Continued)
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The above example presented several screens that are not
available in standard programming. Descriptions of features
available in extended programming follow.

61
RESET RAIN HISTORY?

YES NO

Select YES. 

62

“LEVEL” CONDITION:
SET POINT

RANGE
RATE OF CHANGE

Select SET POINT. 

63

“LEVEL” SET POINT
0.25 ft

(0.100-30.000)

Enter 0.25. 

64

ONCE ENABLED,
STAY ENABLED?

YES NO

Select YES. 

65
SAMPLE AT ENABLE?

YES NO

Select NO. 

66

START OF SAMPLING 
AFTER A

15 MINUTE DELAY
(1-999)

Enter 20. 

67

PAUSE RESUME
1. HH:MM DD  HH:MM DD
2. HH:MM DD HH:MM DD

CLEAR DONE

Select DONE. 

Screen will say “End of Part B.”

68

NO DELAY TO START
DELAYED START

CLOCK TIME
WAIT FOR PHONE CALL

Select DELAYED START.

69

START “STORM”
AFTER A 72 HOUR

“DRY” PERIOD?
YES NO

Select NO. (Option for samplers using a 0.01 inch tip rain gauge. See Dry 
Period Option, described on page 5-26.)

70

START “STORM”
AFTER A 

1 MINUTE DELAY
(1-999)

Enter 1. 

71

PROGRAMMING COMPLETE
RUN THIS PROGRAM

NOW?
YES NO

Select NO. 

Table 5-2 Storm Water Runoff Sampling (Continued)
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5.7 Suction Head
Suction head is the vertical distance between the surface of the
liquid source and the sampler’s pump. At each sample event, the
sampler determines the suction head automatically.

In extended programming, you can manually enter the suction
head if you want. Select ENTER HEAD only when the head
remains stable and you can measure it accurately.

5.8 Rinses and Retries
Rinses and retries are extended programming features. You can
program the sampler to rinse the suction line automatically.
During a line rinse cycle, the sampler draws liquid through the
line to the liquid detector. As soon as it detects liquid, the
sampler reverses the pump to purge the line. 

The sampling retries feature lets you set the number of times,
from 0 to 3, that the sampler tries to detect liquid in the line
before skipping the sample.

5.9 Pacing
Sample pacing is the rate at which the sampler takes samples.
Depending on the type of pacing you select, the rate is controlled
by the sampler’s internal clock or by inputs received from con-
nected instruments. 

Standard programming provides time pacing and flow pacing,
which are described in Section 4. Extended programming pro-
vides additional pacing types, so its pacing screen (see example
in margin) has four items listed instead of two.

“Uniform time” pacing is identical to “time” pacing in standard
programming. “Flow paced” is the same for both types of pro-
gramming. Event paced and nonuniform time pacing are
described below.

5.9.1 Event Pacing To program the sampler for event pacing, select event paced.
Refer to Table 5-3 for an example of event paced sampling that
uses three event conditions.

Up to fourteen event conditions can be defined (for two-part pro-
grams, up to fourteen event conditions can be defined for each
part). An event will occur when any of the programmed event

Extended Screen for 
Suction Head Settings

AUTO SUCTION HEAD
ENTER HEAD

 
If you choose AUTO SUCTION 
HEAD, the head will be 
determined for you. If you 
select ENTER HEAD, the screen 
below will be displayed so you 
can enter the suction head.

SUCTION HEAD OF
___ ft

(min - max)

Screens for Line Rinses 
and Sampling Retries

__RINSE CYCLES
(0-3)

RETRY UP TO __ TIMES
WHEN SAMPLING

(0-3)

Extended Pacing Screen

UNIFORM TIME PACE
FLOW PACED
EVENT PACED

NONUNIFORM TIME
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conditions becomes true. The default distribution setting for
event-paced sampling is sequential (each time an event occurs,
the sampler takes one sample, placing it in one bottle). However,
any distribution setting may be used.

If you have programmed multiple conditions, and more than one
condition comes true at the same time (within your measurement
interval), one sample will be taken and all conditions that caused
the event will be noted on reports.

Table 5-3 uses rate of change for the event condition (see step
7). This feature enables the event condition under specific cir-
cumstances.

In the example below, a rate of change is set so that if the level
rises more than one foot in a two hour time period, the event con-
dition would be enabled and a sample taken.  

In determining if the rise occurs in this example, the sampler
looks back at the previous two hour time period to see if there is a
rise of more than one foot between any valley (low point) or peak
(high point) within that time period. 

Once the condition becomes true (a rise of more than one foot is
noted), the event condition is enabled. It will not be enabled
again unless the condition becomes false, and then true again,
within the two hour time window. 

In event pacing, up to three different rate of change event condi-
tions can be programmed (for two-part programs, a total of six
rate of change event conditions can be defined, three for each
part).

5.9.2 Event Paced Sampling This example uses a sampler with an attached 730 Bubbler Flow
Module, Rain Gauge, and an SDI-12 sonde at address 5 with four
parameters.

Table 5-3 Event Paced Sampling

1

UNIFORM TIME PACED
FLOW PACED

EVENT PACED
NONUNIFORM TIME

Select EVENT PACED.

2

EVENT01:
RAIN  LEVEL  FLOW

TEMP5    pH5    SP_CO
DO5   DONE

Select the parameters that will trigger the event. Use the arrow keys to 
move through the parameters.
To define the first event for this example, select LEVEL. 

3

“LEVEL” CONDITION:
SET POINT

RANGE
RATE OF CHANGE

Choose SET POINT.

4

“LEVEL” SET POINT:
1.000 ft

( 0.001 - 30.00)

Enter a set point of 1 foot.  
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5

ENABLED WHEN:
ABOVE SET POINT
BELOW SET POINT

Select ABOVE SET POINT.

6

EVENT02:
RAIN  LEVEL  FLOW

TEMP5    pH5    SP_CO5
DO5   DONE

Select LEVEL again.

7

“LEVEL” CONDITION:
SET POINT

RANGE
RATE OF CHANGE

Choose RATE OF CHANGE.

8

CONDITION IS TRUE
WHEN “LEVEL”
RISES    FALLS

Choose RISES. 
This will enable the event condition if a rise occurs within the time frame 
and above the amount specified in screen #9.

9

“LEVEL” RISES
1.000 ft

__HOURS, __MINUTES

Enter 1 ft and press  . 
Then enter 2 hours.

10

EVENT03:
RAIN  LEVEL  FLOW

TEMP5    pH5    SP_CO5
DO5   DONE

Select pH.

11

“pH5” CONDITION:
SET POINT

RANGE
RATE OF CHANGE

Select RANGE.

12

“pHx” RANGE:
LOWER:    4.00
UPPER:   10.00
( 0.00 - 14.00)

Enter 4 for the lower range and 10 for the upper range.

13

ENABLED WHEN:
INSIDE RANGE

OUTSIDE RANGE

Choose INSIDE RANGE.

14

EVENT04:
RAIN  LEVEL  FLOW

TEMP5    pH5    SP_CO5
DO5   DONE

You will not be entering a fourth event condition, so use the arrow keys to 
scroll down, and then select DONE.

15

PACING:
EVENT PACED

3 EVENT CONDITIONS

Proceed with the rest of the programming steps. 

Table 5-3 Event Paced Sampling (Continued)
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5.9.3 Nonuniform Time 
Pacing

The extended time pacing options are uniform time and non-
uniform time. “Uniform time” pacing is identical to “time” pacing
in standard programming. Nonuniform time pacing uses an
irregular interval between sample events; each interval is indi-
vidually programmable. There are three types of nonuniform
time pacing:

• Nonuniform clock time pacing. 

• Nonuniform interval pacing.

• Random interval pacing.

5.9.4 Nonuniform Clock 
Time Pacing

For clock time pacing, enter specific times for each sample event
(see screen 2). You can enter as many as 99 clock times, but the
interval between times cannot be greater than 24 hours.
(Remember to use a 24-hour clock when entering times.) The
sampler takes a sample at the start time. 

5.9.5 Nonuniform Interval 
Pacing

For nonuniform interval pacing, enter the number of sample
events spaced at intervals of minutes: 12 samples at 5 minute
intervals, 6 samples at 10 minute intervals, and so on. The
sampler accepts as many as 99 nonuniform interval entries. The
sampler takes a sample at start time.

5.9.6 Random Interval 
Pacing

To program the sampler for random interval pacing, enter the
length of time you want to sample. The run time is the only
random programming setting you’ll need to enter because the
sampler derives the number of sample events required for the
program from the distribution settings. (You can combine
random pacing with any distribution.) Each time you run the
program, the sampler generates a new set of random intervals.
This makes each sample event unpredictable from run to run.

In both nonuniform clock time pacing and nonuniform interval
pacing, the sampler takes a sample at the start time. For random
pacing, however, it takes the first sample at the end of the first
interval, not at the start time. 

Time Pacing Screens 

1

NONUNIFORM TIME:
CLOCK TIMES

INTERVALS IN MINUTES
RANDOM INTERVALS

CLOCK TIMES

2

TAKE SAMPLES AT:
1. START TIME

2. HH:MM
3. HH:MM

 INTERVALS IN MINUTES

3

FIRST SAMPLE AT
START TIME,

THEN . . .

4

QUANTITY AT INTERVAL
1. __ AT ___ MIN
2. __ AT ___ MIN
3. __ AT ___ MIN

RANDOM INTERVALS

5
PROGRAM RUN TIME:

__ HOURS, __ MINUTES
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5.10 Distribution Distribution describes how the sampler is to deposit samples. A
sample is the volume of liquid deposited in a bottle. A sample
event includes the full sampling cycle and may deposit a sample
into more than one bottle. You can program the sampler for five
distribution methods:

• Sequential

• Bottles per sample

• Samples per bottle

• Composite

• Multiple Bottle Compositing

5.10.1 Sequential In sequential distribution, the sampler deposits one sample in
each bottle. A sequential sample represents a “snapshot” of the
flow stream at a point in time. 

5.10.2 Bottles Per Sample In bottles per sample distribution, the sampler deposits a sample
in each of a set of bottles. A bottle set includes at least two bottles
but may include all bottles. Use bottles per sample when the
volume to be collected is larger than the amount one bottle can
hold or when you need identical samples. 

5.10.3 Samples Per Bottle In samples per bottle distribution, the sampler deposits samples
from several sample events in a single bottle before moving to the
next bottle. Use samples per bottle distribution to collect a series
of small composite samples. 

5.10.4 Composite For single bottle configurations, samples per bottle distribution
is known as composite sampling. A composite sample represents
an average of the flow stream’s characteristics during the sam-
pling period.

5.10.5 Multiple Bottle 
Compositing

Mult ip le  bot t l e  compos i t ing  i s  a  combinat ion  o f
bottles-per-sample and samples-per-bottle. At each sample event,
the sampler deposits a sample into a set of bottles. It moves to a
new bottle set only after each bottle of the first set contains the
programmed number of samples. Use multiple-bottle compos-
iting to collect identical sets of composite samples or a composite
sample that is larger than the capacity of a single bottle. Mul-
tiple bottle compositing is available only in extended pro-
gramming.

5.10.6 Time Switching In extended programming, the sampler offers an additional dis-
tribution feature, time switching. This feature determines when
the sampler fills the next bottle or bottle set, and may be used
with time-paced or flow-paced sample programs. Time switching
distribution occurs at regular intervals (as programmed in
screen 3 in the margin). The switch times are relative to the pro-
grammed “FIRST SWITCH TIME” (screen 4).

Switch times occur regardless of the state of the sampler. Be
aware that the sampler may leave empty bottles if it becomes dis-
abled. Pause and resumes are an exception; the sampler will not
switch bottles during a pause if the current bottle is empty.
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If the program settings instruct the sampler to take a sample at
the start time, the sampler also draws a sample at the switch
time. When this occurs, the pacing will also be reset at the switch
time.

Time switching is normally used with flow-paced programs that
do not take a sample at start. These programs will place a
sample in the current bottle if it is empty at the switch time, and
then move to the next bottle/set. Pacing intervals are reset at
every switch time.

When you use the time switching feature, the volume in each
bottle or bottle set may vary. Sample volumes that would exceed
the bottle capacity are not taken and a “PROBABLE OVERFILL”
message is logged.

5.10.7 Continuous Sampling Sample programs can be run indefinitely by selecting “YES” at
the “RUN CONTINUOUSLY?” screen. Continuous sampling
resets the distribution when the distribution sequence is com-
plete. That is, when the last bottle/set is reached, the next
bottle/set is the first bottle/set. All pacing modes except
RANDOM are supported. 

When running a program continuously, the bottles must be ser-
viced at regular intervals to prevent overfilling the bottles. The
sampler assumes that the next bottle/set is empty and ready to
receive samples. If you are using this feature with two-part pro-
gramming, keep in mind that the parts will most likely reset at
different intervals.

Time Switched 
Distribution

1

 
2 BOTTLES PER 

SAMPLE EVENT (1-max)

•Enter the number of bottles
that should receive samples
at each sample event.

2

SWITCH BOTTLES ON:
NUMBER OF SAMPLES

TIME

• Select TIME.

3
SWITCH BOTTLES EVERY
__ HOURS, __ MINUTES

• Enter the time between 
bottle switches.

4
FIRST SWITCH TIME

AT: __:__

• Enter the first bottle 
switch time.
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Figure 5-1 Sample Distribution

Sequential

1 2 3 4 5 6

Bottles-per-Sample

1 1 2 2 3 3

Samples-per-Bottle

1 3 5 7

2 4 6 8

Multiple Bottle Compositing

1 1 4 4 7 7

2 2 5 5 8 8

3 3 6 6

Time Switched  (Flow-paced, No sample at start)

1

2

TO

4

5

6

7

8

EXTENDED
PROGRAMMING

ONLY

D I S T R I B U T I O N :
1  B O T T L E S / S A M P L E

S W I T C H  AT  1 3 : 0 0
T H E N  E V E R Y  1 : 0 0

1  B O T T L E S  P E R
S A M P L E  E V E N T  ( 1 - 2 4 )

S W I T C H  B O T T L E S  ON:
N U M B E R  O F  S A M P L E S

T I M E
S W I T C H  B O T T L E S  E V E R Y

1  H O U R S ,  0  M I N U T E S

F I R S T  S W I T C H  T I M E
AT :  1 3 : 0 0

Start Time Time
Override

EXTENDED
PROGRAMMING

D I S T R I B U T I O N :
S E Q U E N T I A L 1  B O T T L E S  P E R

S A M P L E  E V E N T  ( 1 - 2 4 )

S W I T C H  B O T T L E S  ON:
N U M B E R  O F  S A M P L E S

T I M E
S W I T C H  B O T T L E S  E V E R Y

1  S A M P L E S  ( 1 - 5 0 ) YES  NO
RUN CONTINUOUSLY?

Each bottle receives one sample from one sample event.

EXTENDED
PROGRAMMING

D I S T R I B U T I O N :
2  B O T T L E S / S A M P L E 2  B O T T L E S  P E R

S A M P L E S  E V E N T  ( 1 - 2 4 )

S W I T C H  B O T T L E S  ON:
N U M B E R  O F  S A M P L E S

T I M E
S W I T C H  S E T S  E V E R Y

1  S A M P L E S  ( 1 - 5 0 ) YES  NO
RUN CONTINUOUSLY?

Multiple bottles receive a sample from one sample event.

EXTENDED
PROGRAMMING

Each bottle receives a sample from multiple sample events.

D I S T R I B U T I O N :
2  S A M P L E S / B O T T L E 1  B O T T L E S  P E R

S A M P L E  E V E N T  ( 1 - 2 4 )

S W I T C H  B O T T L E S  ON:
N U M B E R  O F  S A M P L E S

T I M E
S W I T C H  B O T T L E S  E V E R Y

_ _ _  S A M P L E S  ( 1 - 5 0 ) YES  NO
RUN CONTINUOUSLY?

EXTENDED
PROGRAMMING

ONLY

D I S T R I B U T I O N :
2  B O T T L E S / S A M P L E
3  S A M P L E S / B O T T L E

2  B O T T L E S  P E R
S A M P L E  E V E N T  ( 1 - 2 4 )

S W I T C H  B O T T L E S  ON:
N U M B E R  O F  S A M P L E S

T I M E
S W I T C H  B O T T L E S  E V E R Y

3  S A M P L E S  ( 1 - 5 0 ) YES  NO
RUN CONTINUOUSLY?
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5.11 Flow Proportional 
Sample Volumes

The 6712 can collect flow proportional sample volumes. For some
sampling protocols, these flow-weighted, variable-volume
samples can be more representative of the stream. This is
because stream characteristics often change as the flow fluc-
tuates. 

Variable-volume sampling is possible when the sampler is pro-
grammed for Uniform Time pacing. To enable this feature, select
YES at  the  display asking “DO YOU WANT SAMPLE
VOLUMES DEPENDENT ON FLOW?”

After answering YES, the sampler displays screens to program
the flow proportional volumes. If the sampler has a 700 Series
Flow Module inserted, you will be asked which flow mea-
surement should be used to determine the volumes.

To base the volumes on an external flow measurement device
attached to the Flow Meter connector, select FLOW PULSES. To
base the volumes on the 700 Series Flow Module readings, select
FLOW MODULE VOLUME.

Next, the sampler asks for the SAMPLE VOLUME to collect at
each time interval. This volume is expressed as 10 ml for every X
number of pulses, or if using a flow module, for every volume
unit. 

Refer to section 5.11.1, Calculating Variable Sample Volume Set-
tings, for a more detailed discussion on this setting. 

The final screen used to program variable-volume sampling is
the MINIMUM SAMPLE VOLUME. If the number of flow pulses
or flow module volume is not sufficient enough to collect this
minimum volume, the sample is skipped and the flow count
carries over to the next sample time. This setting ranges from
10 ml to a maximum determined by the bottle volume.

DO YOU WANT 
SAMPLE VOLUMES 

DEPENDENT ON FLOW?
YES NO

FLOW PULSES
FLOW MODULE VOLUME

SAMPLE VOLUME:
10 ml FOR EVERY

___ PULSES

MINIMUM
SAMPLE VOLUME

___ ml 
(10 - maximum)
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5.11.1 Calculating Variable 
Sample Volume 
Settings

The entry for the SAMPLE VOLUME display can be calculated
based on expected flow rates and collection volume requirements.

The number of pulses or flow module volume that you enter
should ensure that the minimum volume of liquid required for
analysis is collected without exceeding the bottle volume capacity
of the sampler. You may find it helpful to determine a range of
values by calculating both possibilities. The number you enter
would be selected from this range. This range is illustrated in
Figure 5-2. 

Figure 5-2 Factors Affecting Flow-Weighted Variable-Volume Samples

In other words, at the greatest expected flow, this SAMPLE
VOLUME value should be set to prevent filling the bottle before
the end of the program. An early full-bottle condition would
result in a composite sample that is not representative of the
flow stream. 

At the lowest expected flow, the SAMPLE VOLUME value should
be set to ensure that enough sample is collected. If too little
sample liquid is collected, there may not be enough for analysis
although it is a representative composite sample. 

For example, consider an NPDES sampling program used to
collect a flow-proportional composite sample for BOD, TSS, and
NH3-N analysis. The laboratory requires at least 1,000 ml for
BOD, 100 ml for TSS, and 400 ml for NH3-N tests. The minimum
composite volume needed for analysis is then 1,500 ml, but to
allow for duplicates and spillage, this volume is doubled to
3,000 ml. The samples are to be collected over an eight hour
period at 15 minute intervals into a 9,400 ml composite bottle.
Flow rates at the site range from 1.5 to 2.0 mgd, the equivalent
volume of 500,000 and 666,667 gallons respectively over the
eight hour period. This flow is measured by an external flow
meter that sends a flow pulse every 100 gallons. Figure 5-3
depicts this scenario. 

Total Bottle
Capacity

Minimum
Required Sample

Volume

Time

F
lo

w
 V

o
lu

m
e

Least Expected Flow

Greatest Expected Flow
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Figure 5-3 Variable-Volume Scenario

5.11.2 Calculations when 
Using an External Flow 
Meter

The highest possible SAMPLE VOLUME value is determined by
the minimum volume required for analysis and the least
expected flow rate over the sampling duration. To calculate the
number of pulses at this high end of the range, you should know:

• the least expected flow volume that will pass the flow 
measurement point

• the flow volume interval between each flow pulse from 
the external flow meter

• the minimum composite sample volume required for 
analysis. Allow for duplicates and spillage.

These factors would be applied to the following equation. 

From the scenario we can apply the factors for the equation. 

Because the SAMPLE VOLUME entry must be in whole
numbers, 16.7 is rounded down to 16. It is important to note that
this number is inversely proportional to the amount of volume
collected. Rounding up would result in less volume collected. 

The lowest possible SAMPLE VOLUME value is dependent upon
the highest expected flow and the available bottle volume. To cal-
culate the number of pulses or volume at this low end, you should
know:

• the greatest expected flow volume that will pass the flow 
measurement point

• the flow volume interval between each flow pulse from 
an external flow meter

• the available bottle volume for sample collection.

9400 ml

Hours

Least Expected Flow

Greatest Expected Flow
3000 ml

0 1 2 3 4 5 6 7 8

666,667 gal

500,000 gal

SAMPLE VOLUME:
10 ml FOR EVERY

___ PULSES

(Least Total Flow Vol) / (Flow Pulse Vol)

(Minimum Required Vol) / (10 ml per unit)
=10 ml for every __ pulses

(500,000 gallons) / (100 gallons per pulse)

(3,000 ml / 10 ml) 
=10 ml for every 16.7 pulses
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These factors would be applied to the following equation. 

From the scenario we can apply the factors to the equation. 

At high flow rates, a number below 7 would overfill the bottle. At
low flow rates, a number greater than 16 would collect too little
sample. Therefore, a value should be selected between 7 and 16
pulses. 

5.11.3 Calculations when 
Using a 700 Series Flow 
Module

The same principles discussed in Section 5.11.2 apply. However,
the equations differ slightly because the flow module directly
measures the stream’s flow volumes. The equation for the high
end of the range is: 

Using the same scenario the calculations would be: 

The equation for the low end of the range is: 

The scenario would be applied as: 

Therefore, a value should be selected between 709 and 1667
gallons for the given scenario.

(Greatest Total Flow Vol) / (Flow Pulse Vol)

(Total Bottle Vol) / (10 ml per unit)
=10 ml for every __ pulses

(666,667 gallons / 100 gallons)

(9,400 ml / 10 ml)
=10 ml for every 7.0 pulses

(Least Total Flow Vol)

(Minimum Required Vol) / (10 ml per unit)
=10 ml for every __ units

SAMPLE VOLUME:
10 ml FOR EVERY

___ Gallons
500,000 gallons

(3,000 ml) / (10 ml per gallon)
=10 ml for every 1667 gallons

(Greatest Total Flow Vol)

(Total Bottle Vol) / (10 ml per unit)
=10 ml for every __ units

666,667 gallons

(9400 ml) / (10 ml per unit)
=10 ml for every 709 gallons
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5.12 Sampler Enable Certain external instruments can enable (start) or disable (stop)
a sampler by sending a signal to pin F of the sampler’s flow
meter connector. Teledyne Isco flow meters, flow loggers, and the
Model 1640 Liquid Level Actuator have a programmable
sampler-enable feature that lets them enable or disable the
sampler. You can define the condition (such as level, flow rate,
pH, temperature, percent, rainfall, and I/O) or combination of
conditions that need to be true in order to enable the sampler.
Refer to Figure A-12 in Appendix A for details on programming
sampler enables.

When the sampler detects that it is disabled at start time, it sus-
pends the program until it is enabled. Once enabled, the sampler
collects a sample only when programmed to take a sample at the
enable time. The diagram in Figure 5-4 shows the sampler’s
response when enabled or disabled at the start time. 

Figure 5-4 Start Time Diagram for Sampler Enable Settings

Sampler disabled at
start time by

signal from pin F

A sample event at enable time occurs
only when the program requires a
sample at enable.

Sampler enabled at
start time

A sample event at the start time
always occurs for time-paced programs
(except for random). For flow-paced
programs, it occurs when the program 
requires a sample at start time.
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5.12.1 Sampler Enable This example uses a sampler with an attached 730 Bubbler Flow
Module, Rain Gauge, and an SDI-12 sonde at address 5 with four
parameters.

Table 5-4 Sampler Enable

1

ENABLE:

NONE PROGRAMMED

In this example, you will be enabling the sampler if it rains .5” in 2 hours 
and the level goes above 1 foot.

2

ENABLE:
RAIN   LEVEL   FLOW

TEMP5    pH5    SP_CO5
DO5   NONE

Select RAIN.

3
ENABLE:  RAIN

AND    OR   DONE

Choose AND.

4

ENABLE: RAIN AND
LEVEL   FLOW   TEMP5

pH5    SP_CO5
DO5   DONE

Select LEVEL.  

5

“RAIN” SET POINT:
.5 INCHES PER

__HOURS, __MINUTES

Enter .5 for the inches of rain. Press  
. 
Enter 2 HOURS.

6

ENABLED WHEN:
ABOVE SET POINT
BELOW SET POINT

Select ABOVE SET POINT.

7
RESET RAIN HISTORY?

YES     NO

Select YES.

8

“LEVEL” CONDITION
SET POINT

RANGE
RATE OF CHANGE

Select SET POINT.

9

“LEVEL” SET POINT:
+1 ft

( 0.001 - 30.00)

Enter  1 foot.

10

ENABLED WHEN:
ABOVE SET POINT
BELOW SET POINT

Select ABOVE SET POINT.

11

ENABLE:
RAIN  >0.50” / 2:00

AND
LEVEL  >1.000 ft 

Your enable conditions will be summarized on the display. 
If correct, press  to continue.
If necessary, make changes to the enable conditions.
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5.13 Sampler Enable 
Responses 

In addition to programming enable conditions, extended pro-
gramming lets you control the sampler’s response to its enable
state. You can:

• Stay enabled after the first enable.

• Set up a repeatable enable.

• Take a sample at enable or disable.

• Delay the start of sampling after the enable.

• Reset the sampling interval countdown each time the 
sampler is enabled.

• Control the sampling interval countdown while 
disabled.

• Enable Part B of a two-part program when Part A is 
done.

5.13.1 Once Enabled Stay 
Enabled

For certain monitoring programs, you may want the sampler to
continue to sample, even though the conditions that enabled the
sampler no longer exist. When you use the ONCE ENABLED,
STAY ENABLED feature, after becoming enabled the sampler
takes samples until it reaches the end of its program.

Note
The STAY ENABLED feature works only when the sampler
becomes enabled following program start. If you need this fea-
ture with enable prior to program start, contact Teledyne Isco
for details.

5.13.2 Repeatable Enable After enabling the sampler, the enabling instrument (or instru-
ments) continues to monitor the conditions and disables the
sampler when the conditions are no longer satisfied. If
re-enabled, the sampler resumes the sampling program.

Note
Repeatable enable is called “sampler latching” in flow meters,
flow loggers, and FLOWLINK. Latching a sampler produces
the same results as selecting YES; the difference is that the
external instrument controls the latching.

5.13.3 Sample at Enable or 
Disable

You have the option of directing the sampler to take a sample as
soon as it receives the enable and/or disable signal. If you
program the sampler to stay enabled and choose to take a sample
at enable, the sample interval will be reset at the enable time.
Samples at disable do not affect the sample intervals. Standard
programs do not take a sample at the enable time. 

ONCE ENABLED,
STAY ENABLED?

YES NO

SAMPLE AT ENABLE?
YES NO
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5.13.4 Delay To Start Of 
Sampling

If you have selected ONCE ENABLED STAY ENABLED and
have chosen to not sample at the enable, you have the oppor-
tunity to suspend the start of sampling. This choice is useful for
storm programs that require a flow-paced sample taken after the
initial grab sample.

5.13.5 “Dry Period” Option For samplers used with a 0.01 inch tip rain gauge, you can cause
the sampler to wait for a “dry” period of under 0.10 inches of rain
over a 72-hour period before running the program. At RUN time,
the sampler asks if you want to restart the 72-hour period. Select
this choice if you want the sampler to disregard any “dry” period
that took place prior to the program start. The sampler will wait
for up to one year for the “dry” period to occur.

5.13.6 Resetting the Sample 
Interval at Enable

You may want the pacing countdown to start over each time the
sampler becomes enabled. To accomplish this, select “YES” when
asked if you want to reset the sample interval at enable. The next
sample event will occur at the end of a full interval. Fur-
thermore, if the sampler is enabled several times during the
program, it resets the countdown each time. 

Use the reset-interval feature carefully. For example, avoid
resetting the interval when you sample with uniform-time
pacing and want to take samples at specific times.

The effects of resetting the interval can be seen in this example:
A sampler has been programmed to sample every 15 minutes and
to reset the interval when enabled. It receives an enable signal at
10:03 and takes a sample. After resetting the interval, the
sampler takes subsequent samples at 10:18 (not 10:15), 10:33
(not 10:30), and so on. 

If you select “NO” when asked if you want to reset the sample
interval at enable, you will be asked if you want to continue the
countdown while disabled. You can have the sampler continue
the countdown, repeating it as often as necessary while the
sampler is disabled, or you may suspend the countdown while
disabled, resuming the countdown as the sampler is enabled. The
standard program allows the countdown to continue while dis-
abled.

START SAMPLING 
AFTER A

___ MINUTE DELAY
(1-999)

START “EXTENDED 1”
AFTER A 72 HOUR

“DRY” PERIOD?
YES NO

RESET SAMPLE
INTERVAL AT ENABLE?

YES NO

    If you answer “NO” to the above
   screen, you will see:

CONTINUE COUNTDOWN
WHILE DISABLED?

YES NO
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5.14 Pauses/Resumes
Pause and resume settings, available in extended programming,
create an intermittent sampling schedule. A program with
pauses and resumes begins sampling at its programmed start
time, continuing until the first pause time and day of the week. It
then suspends sampling until the first resume time, when it
begins sampling again. If the start time falls within a pause
period, the sampler will not begin sampling until the next
resume time. Pauses and resumes repeat weekly. 

You can enter up to nine pairs of pause and resume times. The
pause and resume times shown as examples to the left suspend
the program between 5:00 p.m. Monday and 8:00 a.m. on
Tuesday and between 5:00 p.m. Tuesday and 8:00 a.m. on
Wednesday. If the start time is Monday at 8:00 a.m., the sampler
takes samples between 8:00 a.m. and 5:00 p.m. Monday; between
8:00 a.m. and 5:00 p.m. Tuesday; and, continues after 8:00 a.m.
Wednesday. To remove pause and resume settings from a
program, select CLEAR. 

A sampler running a pause/resume program resets the pacing
interval at each resume time. You can program the sampler to
take a sample at resume times (see screen at left).

5.15 Running Programs To run an extended program, select run from the main menu.
You may also select YES at the RUN THIS PROGRAM NOW?
screen at the end of the programming screens. 

Extended programs scheduled to start at a clock time will not
start until the programmed clock time on or after the first valid
date. 

Note that if you have recently calibrated a parameter probe, the
sampler may delay the start and display “PLEASE WAIT” until
valid readings are expected from the probe. The delay accounts
for the time typically required to install the probe, and lasts for
five minutes after you complete the calibration.

5.15.1 Run Time Screens Run time screens, which report the program’s status while
running a program, are explained in Section 4.

5.15.2 Interrupting a 
Running Program

Interrupting a running program is also explained in Section 4.
The scrolling menu that appears during the manual paused state
can have two extra options when using extended programming:

Adjust Enable – This option is available for extended sampling
programs that have programmed enable conditions. Selecting
this option allows you to change the set-points or ranges for the
enable conditions. The sampler displays all of the programming
screens that define the thresholds of the programmed enables.
You cannot change the type of enables used or the way they are
combined.

If rain is an enabling condition, you also have the option of
resetting the rain history. 

Pause and Resume Screens 
Flowcharts containing the pause and
resume screen appear in Appendix
A.

PAUSE RESUME
1. 17:00 MO 08:00 TU
2. 17:00 TU 08:00 WE

CLEAR      DONE

SAMPLE AT RESUME?
YES   NO
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Adjust Suction Head – If you have chosen to manually enter
the suction head, and are in the manual paused state, the
scrolling menu will have an option to adjust the suction head. If
you make changes to the suction head value, the sampler logs a
changed suction head event.

5.16 Sampling Reports The 6712 records a variety of data while running a sampling
program. Sample reports can be found in Section 4.

Section 4, Table 4-3 contains a list of source codes and program
events that may be recorded when using either standard or
extended programming.

5.17 Other Functions
In extended programming, the “Other Functions” menu screen
includes options for:

• Maintenance (see Section 7) 

• Manual Functions (see Section 4)

• Software Options

• Hardware 

5.18 Software Options The software option screens allow you to set up a number of dif-
ferent software options:

5.18.1 Liquid Detector 
Enable/Disable

Under some conditions (pressurized lines, sampling foam), a
more repeatable sample volume may be delivered by disabling
the liquid detector. Selecting NO will turn the Liquid Detector
off.

If the Liquid Detector is off:

• you must enter the SUCTION HEAD

• no RINSES or RETRIES will be available

• you will not be able to CALIBRATE SAMPLE volumes

• the RESULTS report will read a COUNT TO LIQUID of 
0

• A complete purge will occur between samples when 
using multiple bottles-per-sample distribution.

Other Functions Menu

RUN “PROGRAM NAME”
PROGRAM

VIEW REPORT
OTHER FUNCTIONS

• Select OTHER FUNCTIONS.

MAINTENANCE
MANUAL FUNCTIONS
SOFTWARE OPTIONS

HARDWARE

• Liquid Detector Enable • Display Backlighting

• Normal/Quick View Screens • Event Marks

• Measurement Interval • Pump Purge Counts

• Dual Sampler Mode • Serial Output

• Full Bottle Detection • Remote Access

• Interrogator Connect Power

 
USE LIQUID DETECTOR?

YES NO
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5.18.2 Programming Style The sampler has two different styles of programming screens:
normal and quick view.  These are both explained in Section 3.

When you are in extended programming, the default style is
Quick View, which allows you to move more quickly through the
screens.

If you prefer a step-by-step display for the screens, switch to the
Normal setting.

5.18.3 Measurement Interval

If using a 700 Series module or SDI-12 Sonde parameter for
enabling, the sampler will request a Measurement Interval. The
Measurement Interval allows the sampler to compare the
parameter to the enabling conditions at a rate faster than the
Data Storage interval. If the Measurement Interval is equal to or
greater than the Data Storage interval, the parameter will be
checked at the rate of Data Storage interval.

Normally, there are two considerations when selecting the Mea-
surement Interval: power consumption and duration of the
enabling event. This setting for battery powered samplers will
require some degree of balance between the need to conserve
power yet detect the enabling event before it has passed. 

5.18.4 Dual Sampler Mode

Dual Sampler Mode lets you operate two samplers as a pair. The
primary sampler disables the secondary one until the primary
sampler completes its sampling program. The samplers then
reverse roles with the second sampler becoming the primary one. 

Setting Up Dual Samplers –

1. Turn on the dual sampler mode in both samplers. 

2. Install the samplers.

3. Connect the samplers with the Dual Sampler Mode Inter-
connect Cable by attaching the cable to the sampler’s 
flow-meter connectors. If your installation includes a flow 
meter or flow logger, use the Dual Sampler Mode to Flow 
Meter Cable instead.

4. Decide which sampler is to be the primary sampler; the 
primary sampler should be the sampler with the program 
you want to run first. 

5. Turn the primary sampler on and run its sampling pro-
gram by selecting RUN. After at least 5 seconds, turn the 
secondary sampler on and select RUN from its main menu. 

How Does It Work? – The primary sampler sends a disable
signal out its flow meter connector. The secondary sampler
receiving the signal is held disabled until the primary sampler
completes its program. 

When using a flow meter or flow logger a Dual Sampler Mode to
Flow Meter cable must be used. This cable is constructed so that
the pacing instrument receives only the event marks. Therefore,
a connected flow meter will not receive a bottle number signal,
nor will it be able to control the sampler inhibit.

MEASUREMENT INTERVAL 
5   15   30   SECONDS
1     2    5     MINUTES
STORAGE INTERVAL

Dual Sampler Mode

DUAL SAMPLER MODE?
YES NO

• Select YES to put the sampler
in the dual sampler mode.
When you no longer need
dual samplers, return to this
screen to turn the  feature off. 
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Bottle Full Detection – The sampler can detect a full bottle
condition when collecting samples in a single bottle (composite
sampling). When the sampler detects a full bottle, it stops the
sampling routine.
A BOTTLE FULL condition will also stop a sampling routine
that is set to RUN CONTINUOUSLY. 

The Bottle Full Detect screen allows you to enable or disable this
feature. Selecting “YES” enables the sampler to detect a full
bottle and stop the sampling routine. Selecting “NO” disables
this feature. The Bottle Full Detect setting is part of the sam-
pling program. Because it is a program setting, full bottle
detection can be enabled or disabled for each of the four extended
programs. If the Bottle Full Detect setting is critical to your sam-
pling program, always check this Software setting after you
select a different Extended Program. 

This feature relies on a post-purge after each sample. When
using the Bottle Full Detect, make sure that post-sample purges
greater than 100 are used. 

Bottle Full Detect is always disabled in the Standard Pro-
gramming mode.

Display Backlighting – The display has a backlight that is
adjustable so that the backlight is always off, timed or always on.

In the timed backlight mode the sampler turns the backlight off
after detecting no key strokes within 60 seconds. Any keystroke
(except ON-OFF) turns the backlighting on again. In this mode
the backlight must be on before the sampler accepts a menu
choice or number entry. If you press a key and a screen does not
respond, it is because the keystroke turned the backlight on.

It is recommended that you use either BACKLIGHT ALWAYS
OFF or TIMED BACKLIGHT when using a battery.

Event Marks – The sampler generates an event mark at each
sample event, sending it through the flow meter connector to a
connected instrument. The event mark may also control an
external device; a connected solenoid relay, for example. When
using the event mark for a data logger or to control external
devices, you may need to adjust the mark by changing the factory
settings. 

The event mark is adjustable through the software setup screens.
You can set up the sampler to generate an event mark for
EVERY SAMPLE or for COMPLETE SAMPLES. 

If you select COMPLETE SAMPLES, the sampler sends a
three-second pulse only after it successfully collects a sample.
The sampler will not send an event mark if an error occurs, such
as “No Liquid Detected.”

If you select EVERY SAMPLE, the sampler will send an event
mark every time a sample is initiated. The event mark signal can
be a:

• 3-second pulse at the beginning of the pre-sample purge.

Bottle Full Detect

 
BOTTLE FULL DETECT?

YES NO

Adjusting the Display 
Backlighting

BACKLIGHT ALWAYS OFF
TIMED BACKLIGHT

CONTINUOUS BACKLIGHT

Event Marks

EVENT MARK SENT FOR:
EVERY SAMPLE

COMPLETE SAMPLES
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• 3-second pulse at the beginning of forward pumping 
only, marking the time the sampler deposited the 
sample.

• Variable duration pulse generated during the pump 
cycle, from the beginning of the pre-sample purge to the 
end of the postsample purge.

• Variable duration pulse generated only during forward 
pumping.

Figure 5-5 shows event mark timing diagrams. 

Bottle Number – Concurrent with the event mark, the sampler
also sends a bottle number signal. The bottle number signal is a
series of pulses. The number of pulses sent represents the bottle
currently accepting a sample (see Figure 5-5).

Figure 5-5 Event Mark Timing Diagram

5.18.5 Pre-sample and 
Post-sample Purge 
Counts

The pre-sample purge is when the pump runs in reverse clearing
the strainer of any debris before taking a sample. The pre-sample
purge is set at 200 pump counts. After the sample is taken a
post-sample purge occurs to clear the liquid from the suction line.
The duration of the post-sample purge is determined by the
length of the suction line to maximize the battery life. The pre-
and post-sample purge can also be manually set.

Presample Purge Rinse Cycle Pump Volume 1 Pump Volume 2 Pump Volume 3 Postsample Purge

Event Mark

Event Mark

Bottle Number

Event Mark

Bottle Number

Bottle Number

Pulse at Beginning of
Presample Purge

Pulse at Beginning of
Forward Pumping

Variable Duration Pulse
During Entire Pump

Event Mark

Bottle Number

Variable Duration Pulse
During Forward
Pumping

This diagram shows the pulses sent for a bottles-per-sample distribution scheme

PRE-SAMPLE PURGE:
____COUNTS

(10-9999)

POST-SAMPLE PURGE:
DEPENDENT ON HEAD

FIXED COUNT

POST-SAMPLE PURGE:
____COUNTS

(10-9999)
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5.18.6 Serial Output

Serial ASCII data can be output through the controller’s interro-
gator port. The output frequency is user-selectable: every 15
seconds, every minute, every 5 minutes, every 15 minutes, or by
command. 

To receive serial data as a periodic output:

1. Select YES at screen asking if you want periodic serial out-
put. 

2. Select the appropriate baud rate setting in screen . Note 
that at all baud rates the data is sent with no parity, eight 
data bits, and one stop bit. If you have difficulty with the 
connection, try a slower baud rate.

3. Select the desired output interval in screen.

4. Connect to the 6712 controller’s interrogator connector 
using a  standard interrogator cable.

To receive serial data by command:

1. Select NO at the screen asking for periodic serial output . 

2. Connect your computer to the 6712 controller’s interroga-
tor connector with a standard interrogator cable, P/N 
60-2544-040 (25 pin) or 60-2544-044 (9 pin). 

3. Configure your communications software for a baud rate 
no higher than 19,200 kb, no parity, 8 data bits, and 1 stop 
bit. 

4. From the computer’s keyboard, type “?” repeatedly until 
the 6712 controller determines the baud rate. Once the 
baud rate is known, the 6712 returns an identification ban-
ner. This banner indicates that the connection is working 
properly.  

5. Type DATA<CR> each time the data string is desired. 

The serial data is in comma-separated-value format. Only the
values that the sampler is set up to measure will be output in the
data string. The string is terminated with a <CR><LF>. To read
the data in the string, refer to Table 5-5. This serial data can also
be accessed from a remote location using the optional dialout
modem (see Section 7).

Note
The internal modem is disabled when an interrogator cable is
connected to the sampler’s Interrogator port. It cannot receive
incoming calls, and the alarm dialout is rendered inoperative,
while this cable is connected. Disconnect the interrogator
cable in order to use the 4200T modem.

Programming the serial 
output

PERIODIC
SERIAL OUTPUT?

YES NO

PORT SETTINGS:
9600N81 4800N81
2400N81 1200N81

SERIAL OUTPUT EVERY:
15 SEC 1 MIN
5 MIN 15 MIN
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Preliminary and subject to revision

Station Observer Log:
Thomas Creek at South Meadows Pkwy (TC@SMP)

Site Conditions Streamflow Water Quality Observations Remarks
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(feet) (R/F/S/B) (cfs) (M, R) (e/g/f/p) (feet) (M/D/YY) (oC) (µmhos/cm) (at 25 oC) (%) (mg/L) (NTU) (yes/no)

5/23/2014 12:55 bkh, cs, 
mn 0.87 S 7.41 M g -- -- 15.7 107 132 90 8.85 -- -- no Installed staff plate at old gaging location; water slightly 

turbid with brown tint; 

7/8/2014 17:15 jo, mn -0.32 R 0.31 M f -- -- 22.6 153 159 60 5.10 7.42 17.4 yes

Stage was below bottom of staff plate; water is turbid, 
rain is intermittent; flows measured in May 2014 were 
likely result of irrigation return flows or water turned out 
to creek from Steamboat Ditch

5/20/2015 15:00 bkh, kb 0.31 S 2.0 E f/p -- -- -- -- -- -- -- -- -- no
Rain/snow in upper watershed; dry over site; water clear 
and no change in stage during 30 minutes of 
observations; heavy rain in Virginia Range; 

6/4/2015 14:45 ds, pk 1.47 F 17.0 M g -- -- 10.2 78.7 110 76 8.50 7.86 181 yes Rain has stopped, water very turbid; collected samples

Observer Key:  (ds) is David Shaw, (bkh) is Brian Hastings, (cs) is Collin Strasenburgh, (jo) is Jonathan Owens, (pk) is Peter Kulchawik, (mn) is Matt Nitz, (kb) is Kerensa Brooks
Stage:  Water level observed on staff plate,
Hydrograph:  Describes stream stage as rising (R), falling (F), steady (S), or baseflow (B)
Streamflow Source: measured by a hydrologist (M), obtained from an existing rating curve or gaging station [R]
Specific conductance:   Measured in micromhos/cm in field; then adjusted to 25degC by equation (1.8813774452 - [0.050433063928 * field temp] + [0.00058561144042 * field temp^2]) * Field specific conductance
Turbidity values are reported from the sample using a desktop turbidimeter and do not reflect laboratory analysis and results
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213020 Little Truckee River

WY2016 Monitoring Locations



Discharge Sampling (GRAB) Bottles  WQ parameters

Manual 
measurement 
(pygmy/AA)

Total Nitrogen (TN)
Total Phosphorus (TP)
Ortho Phosphorus (OP)
Total Suspended Solids (TSS)
Total Dissolved Solids (TDS)

(1) 1,000 mL 
(1) 250 mL
(1) 250 mL, H2SO4

(1) 500 mL for OFFICE

Specific Conductance
Temperature
Dissolved Oxygen
Turbidity
pH

213136 City of Reno

City of Reno Stormwater Monitoring Program
THOMAS CREEK AT S. MEADOW PARKWAY (TC@SMP)

PRIORITY

HIGH

MODERATE

LOW

DIRECTIONS
Use GPS + Google Maps on your 

Smartphone:
9800 S. Virginia Drive, Reno, NV

Station Location and Watershed Description
• South Reno
• Staff plate Old Virginia Way culvert, downstream side
• 39°26'25.01"N, 119°46'12.11"W (WGS, 84)
• 4,503 feet 
• Drainage Area: 
• Land uses: Residential, commercial

TC@SMP

SAFETY NEEDS
1. Lights
2. Cones
3. Vests
4. Headlamp

STREAM GAGE INFORMATION 
Continuous‐recording gage installed Aug 20, 2015, left bank at concrete sill
Instrumentation: 1 InSitu levelogger (corrected to Barologger located at CC@CB)
Software Required: WinSitu
Several stage and streamflow measurements were completed in WY2015 using same datum (staff plate)
If time allows, measure flow more than once.  



Discharge Sampling (GRAB) Bottles  WQ parameters

Real‐time gage 
(Washoe County)

Total Nitrogen (TN)
Total Phosphorus (TP)
Ortho Phosphorus (OP)
Total Suspended Solids (TSS)
Total Dissolved Solids (TDS)
E‐Coli

(1) 1,000 mL 
(1) 250 mL
(1) 250 mL, H2SO4

(1) 100 mL, sterile
(1) 500 mL for OFFICE

Specific Conductance
Temperature
Dissolved Oxygen
Turbidity
pH

213136 City of Reno

City of Reno Stormwater Monitoring Program
WHITES CREEK AT OLD VIRGINIA WAY (WC@OVW)

PRIORITY

HIGH

MODERATE

LOW

Washoe County Gaging Station

On‐line access: http://www.troa.net/tis

DIRECTIONS
Use GPS + Google Maps on your 

Smartphone:
12,200 Old Virginia Road, Reno, NV

Station Location and Watershed Description
• South Reno
• Staff plate Old Virginia Way culvert, downstream side
• 39°25'27.25"N, 119°45'16.93"W (WGS, 84)
• 4,510 feet 
• Drainage Area: 
• Land uses: Residential, commercial

WC@OVW

SAFETY NEEDS
1. Lights
2. Cones
3. Vests
4. Headlamp



Discharge Sampling (GRAB) Bottles  WQ parameters

Manual 
measurement 
(pygmy/AA)

Total Nitrogen (TN)
Nitrate as Nitrogen (NO3)
Total Phosphorus (TP)
Ortho Phosphorus (OP)
Total Suspended Solids (TSS)
Total Dissolved Solids (TDS)
E‐Coli

(1) 1,000 mL 
(1) 250 mL
(1) 250 mL, H2SO4

(1) 100 mL, sterile
(1) 500 mL for OFFICE

Specific Conductance
Temperature
Dissolved Oxygen
Turbidity
pH

213136 City of Reno

City of Reno Stormwater Monitoring Program
ALUM CREEK AT TRUCKEE RIVER (AC@TR)

PRIORITY

HIGH

MODERATE

LOW

DIRECTIONS
Use GPS + Google Maps on your 

Smartphone:
Crissie Caughlin Park, 

Reno, NV

Station Location and Watershed Description
• West Reno
• Staff plate upstream of pedestrian bridge
• 39°30'38.81"N, 119°51'19.91"W (WGS, 84)
• 4,572 feet 
• Drainage Area: Unknown, includes Steamboat Ditch 
• Land uses: Residential

AC@TR

SAFETY NEEDS
1. Lights
2. Cones
3. Vests
4. Headlamp

STREAM GAGE INFORMATION
Continuous‐recording gage installed Aug 21, 2015, right bank on property boundary
Instrumentation: 1 InSitu levelogger (corrected to Barologger located at CC@CB)
Software Required: WinSitu
If time allows, measure flow more than once.  



Discharge Sampling (GRAB) Bottles  WQ parameters

Record stage and 
indicate weir type 
(V‐notch or broad 
crested, see notes 
below); measure 
manually  if time 
allows

Total Nitrogen (TN)
Nitrogen as Nitrate (NO3)
Total Phosphorus (TP)
Ortho Phosphorus (OP)
Total Suspended Solids (TSS)
Total Dissolved Solids (TDS)

(1) 1,000 mL 
(1) 250 mL
(1) 250 mL, H2SO4

(1) 500 mL for OFFICE

Specific Conductance
Temperature
Dissolved Oxygen
Turbidity
pH

213136 City of Reno

City of Reno Stormwater Monitoring Program
CHALK CREEK AT CHALK BLUFF (CC@CB)

PRIORITY

HIGH

MODERATE

LOW

DIRECTIONS
Use GPS + Google Maps on your 

Smartphone:
9697 S. MacCarran Blvd, Reno, NV

Station Location and Watershed Description
• West Reno
• Staff plate 5‐ft upstream of weir
• 39°30'51.20"N, 119°52'19.84"W (WGS, 84)
• 4,652 feet 
• Drainage Area: 4.64 mi2
• Land uses: Residential, I‐80, commercial, open space

CC@CB

SAFETY NEEDS
1. Lights
2. Cones
3. Vests
4. Headlamp

ACCESS and SPECIAL CONDITIONS
• GATED ACCESS THROUGH WATER TREATMENT PLANT: USE PHONE AND LET THEM KNOW YOU ARE 

WORKING WITH THE City of Reno (Lynell Garfield)
• REMOVE any debris from weir and allow water surface to stablize before recording stage
• Low flows can be measured with V‐notch weir plate (on‐site), note if installed or removed. 
• March 2007 and March 2009 gaging record; flow ranged between 0.28 cfs to 50 cfs
• Balance installed continuous‐logging instrument on August 21, 2015

Gate

Water treatment plant



Discharge Sampling (GRAB) Bottles  WQ parameters

USGS gage

Total Nitrogen (TN)
Total Phosphorus (TP)
Ortho Phosphorus (OP)
Total Suspended Solids (TSS)
Total Dissolved Solids (TDS)
E‐Coli

(1) 1,000 mL 
(1) 250 mL
(1) 250 mL, H2SO4

(1) 100 mL, sterile
(1) 500 mL for OFFICE

Specific Conductance
Temperature
Dissolved Oxygen
Turbidity
pH

213136 City of Reno

City of Reno Stormwater Monitoring Program
STEAMBOAT CREEK AT RHODES ROAD (SBC@RHR)

PRIORITY

HIGH

MODERATE

LOW

DIRECTIONS
Use GPS + Google Maps on your 

Smartphone:
200 Rhodes Road, Reno, NV

Station Location and Watershed Description
• South Reno
• Staff plate at Rhodes Road bridge (USGS)
• 39°22'37.67"N, 119°44'37.50"W (WGS, 84)
• 4,615 feet 
• Drainage Area: 123 mi2
• Land uses: Residential, ranching, agriculture, geothermal

SBC@RHR

SAFETY NEEDS
1. Lights
2. Cones
3. Vests
4. Headlamp

USGS 10349300 Steamboat Creek at Steamboat, Reno, NV
Period of Record: WY1961‐present (real‐time);Rating: Good

Many diversions above station, partially regulated by Washoe Lake
Extreme flow for period of record: 3,600 cfs (December 31, 2005)

Real‐time access: http://waterdata.usgs.gov/nwis/inventory/?site_no=10349300 



Discharge Sampling (GRAB) Bottles  WQ parameters

USGS gage

Total Nitrogen (TN)
Total Phosphorus (TP)
Ortho Phosphorus (OP)
Total Suspended Solids (TSS)
Total Dissolved Solids (TDS)

(1) 1,000 mL 
(1) 250 mL
(1) 250 mL, H2SO4

(1) 500 mL for OFFICE

Specific Conductance
Temperature
Dissolved Oxygen
Turbidity
pH

213136 City of Reno

City of Reno Stormwater Monitoring Program
STEAMBOAT CREEK AT THE NARROWS (SBC@NAR)

PRIORITY

HIGH

MODERATE

LOW

DIRECTIONS
Use GPS + Google Maps on your 

Smartphone:
Short Lane, Reno, NV

Station Location and Watershed Description
• Southeast Reno
• Staff plate on east bank, downstream culvert Short Lane (USGS)
• 39°27'56.53"N, 119°43'43.24"W (WGS, 84)
• 4,415 feet 
• Drainage Area: not determined (USGS)
• Land uses: Residential, ranching, agriculture, geothermal

SBC@NAR

SAFETY NEEDS
1. Lights
2. Cones
3. Vests
4. Headlamp

USGS 10349849 Steamboat Creek at Short Lane, Reno, NV
Period of Record: Partial WY1982, WY2000‐present (real‐time); Rating: Fair

Many diversions above station, partially regulated by Washoe Lake
Extreme flow for period of record: 3,180 cfs (December 31, 2005)

Real‐time access: http://waterdata.usgs.gov/nwis/inventory/?site_no=10349849 



Discharge Sampling (GRAB) Bottles  WQ parameters

USGS gage

Total Nitrogen (TN)
Total Phosphorus (TP)
Ortho Phosphorus (OP)
Total Suspended Solids (TSS)
Total Dissolved Solids (TDS)

(1) 1,000 mL 
(1) 250 mL
(1) 250 mL, H2SO4

(1) 500 mL for OFFICE

Specific Conductance
Temperature
Dissolved Oxygen
Turbidity
pH

213136 City of Reno

City of Reno Stormwater Monitoring Program
STEAMBOAT CREEK AT CLEAN WATER WAY (SBC@CWW)

PRIORITY

HIGH

MODERATE

LOW

DIRECTIONS
Use GPS + Google Maps on your 

Smartphone:
Clean Water Way, Reno, NV

Station Location and Watershed Description
• East Reno/Sparks
• Staff plate under bridge (USGS)
• 39°30'46.64"N, 119°42'44.77"W (WGS, 84)
• 4,388 feet 
• Drainage Area: 244 mi2
• Land uses: rural residential, ranching, agriculture, geothermal

SBC@CWW

SAFETY NEEDS
1. Lights
2. Cones
3. Vests
4. Headlamp

USGS 10349980 Steamboat Creek at Clean Water Way, Reno, NV
Period of Record: Partial WY1993‐WY1997, Partial WY1998‐present; Rating: Fair

Many diversions above station, partially regulated by Washoe Lake
Extreme flow for period of record: 3,870 cfs (December 31, 2005)

Real‐time access: http://waterdata.usgs.gov/nwis/inventory/?site_no=10349980

Deploy Automated Sampler (ISCO 3700)



Discharge Sampling (GRAB) Bottles  WQ parameters

USGS gage

Total Nitrogen (TN)
Total Phosphorus (TP)
Ortho Phosphorus (OP)
Total Suspended Solids (TSS)
Total Dissolved Solids (TDS)

(1) 1,000 mL 
(1) 250 mL
(1) 250 mL, H2SO4

(1) 500 mL for OFFICE

Specific Conductance
Temperature
Dissolved Oxygen
Turbidity
pH

213136 City of Reno

City of Reno Stormwater Monitoring Program
N. TRUCKEE DRAIN AT ORR DITCH (NTD@ORD)

PRIORITY

HIGH

MODERATE

LOW

DIRECTIONS
Use GPS + Google Maps on your 

Smartphone:
3100 Spanish Springs Road, Sparks, NV

Station Location and Watershed Description
• North Sparks
• Staff plate under bridge (USGS)
• 39°34'10.72"N, 119°43'35.95"W (WGS, 84)
• 4,430 feet 
• Drainage Area: 80 mi2
• Land uses: rural residential, ranching, agriculture

NTD@ORD

SAFETY NEEDS
1. Lights
2. Cones
3. Vests
4. Headlamp

USGS 10348245 N. Truckee Drain at Spanish Springs Road, Sparks, NV
Period of Record: Partial WY1992‐WY1994, WY2000‐present; Rating: Fair

Extreme flow for period of record: 286 cfs (December 31, 2005)
Precipitation (recording tipping‐bucket) gage: WY2000‐present

Real‐time access: http://waterdata.usgs.gov/nwis/inventory/?site_no=10348245



Discharge Sampling (GRAB) Bottles  WQ parameters

USGS gage

Total Nitrogen (TN)
Total Phosphorus (TP)
Ortho Phosphorus (OP)
Total Suspended Solids (TSS)
Total Dissolved Solids (TDS)

(1) 1,000 mL 
(1) 250 mL
(1) 250 mL, H2SO4

(1) 500 mL for OFFICE

Specific Conductance
Temperature
Dissolved Oxygen
Turbidity
pH

213136 City of Reno

City of Reno Stormwater Monitoring Program
N. TRUCKEE DRAIN AT KLEPPE LANE (NTD@KLP)

PRIORITY

HIGH

MODERATE

LOW

DIRECTIONS
Use GPS + Google Maps on your 

Smartphone:
1764 Kleppe Lane, Sparks, NV

Station Location and Watershed Description
• East Sparks
• USGS site
• 39°31'35.33"N, 119°42'33.64"W (WGS, 84)
• 4,390 feet 
• Drainage Area: undetermined
• Land uses: industrial, commercial

NTD@KLP

SAFETY NEEDS
1. Lights
2. Cones
3. Vests
4. Headlamp

USGS 10348300 N. Truckee Drain at Kleppe Lane, Sparks, NV
Period of Record: WY1993‐partial WY1997, partial WY1998‐partial 2011,

partial WY2011‐present (real‐time); Rating: Fair
Extreme for period of record: 670 cfs (May 18, 1996)

Real‐time access: http://waterdata.usgs.gov/nwis/inventory/?site_no=10348300 

Deploy Automated Sampler (ISCO 3700)



Discharge Constituents Bottles  (4 sets) WQ parameters

Automated

Total Nitrogen (TN)
Nitrogen as Nitrate (NO3)
Total Phosphorus (TP)
Ortho Phosphorus (OP)
Total Suspended Solids (TSS)
Total Dissolved Solids (TDS)
E. Coli

(1) 1,000 mL 
(1) 250 mL
(1) 250 mL, H2SO4

(1) 100 mL, sterile
(1) 500 mL for OFFICE

Specific Conductance
Temperature
Dissolved Oxygen
Turbidity
pH

213136 City of Reno

City of Reno Stormwater Monitoring Program
MARY WAHL DITCH (SDOE 008936)

PRIORITY

HIGH

MODERATE

LOW

DIRECTIONS
Use GPS + Google Maps on your 

Smartphone:
550 Coney Island Drive, Sparks

Station Location and Watershed Description
• Sparks
• No staff plate at this time
• 39°31'9.14"N, 119°45'9.75"W (WGS, 84)
• 4,414 feet 
• Drainage Area: not determined
• Land uses: Industrial, commercial

SDOE 008936

SAFETY NEEDS
1. Lights
2. Cones
3. Vests
4. Headlamp

ISCO‐Automated Sampler Installed (lock combo: 8719)
• Open man‐hole and clean intake and velocity probe

• Follow instructions for programming, found inside job box
• Sample collection needs to composite samples based on the following: 1) first flush, 2) rising 

limb, 3) peak, and 4) falling limb



Discharge Constituents Bottles (4 sets) WQ parameters

Automated

Total Nitrogen (TN)
Nitrogen as Nitrate (NO3)
Total Phosphorus (TP)
Ortho Phosphorus (OP)
Total Suspended Solids (TSS)
Total Dissolved Solids (TDS)
E. Coli

(1) 1,000 mL 
(1) 250 mL
(1) 250 mL, H2SO4

(1) 100 mL, sterile
(1) 500 mL for OFFICE

Specific Conductance
Temperature
Dissolved Oxygen
Turbidity
pH

213136 City of Reno

City of Reno Stormwater Monitoring Program
FISHERMANS PARK II (D‐16)

PRIORITY

HIGH

MODERATE

LOW

DIRECTIONS
Use GPS + Google Maps on your 

Smartphone:
Fishermans Park, Reno, NV
DRIVE DOWN BIKE PATH

Station Location and Watershed Description
• Reno
• Stormwater outfall along bike path under highway
• 39°31'52.55"N, 119°47'12.39"W (WGS, 84)
• 4,465 feet 
• Drainage Area: not determined
• Land uses: Industrial, commercial, residential

D-16

SAFETY NEEDS
1. Lights
2. Cones
3. Vests
4. Headlamp

Driving access uses bike path
From Fishermans Park; USE EMERGENCY LIGHTS

ISCO‐Automated Sampler Installed (lock combo: 8719)
• Clean intake and velocity probe

• Follow instructions for programming, found inside job box
• Sample collection needs to composite samples based on the following: 1) first flush, 2) rising 

limb, 3) peak, and 4) falling limb



Discharge Constituents Bottles (4 sets) WQ parameters

automated

Total Nitrogen (TN)
Nitrogen as Nitrate (NO3)
Total Phosphorus (TP)
Ortho Phosphorus (OP)
Total Suspended Solids (TSS)
Total Dissolved Solids (TDS)
E. Coli

(1) 1,000 mL 
(1) 250 mL
(1) 250 mL, H2SO4

(1) 100 mL, sterile
(1) 500 mL for OFFICE

Specific Conductance
Temperature
Dissolved Oxygen
Turbidity
pH

213136 City of Reno

City of Reno Stormwater Monitoring Program
ARLINGTON (H‐19)

PRIORITY

HIGH

MODERATE

LOW

DIRECTIONS
Use GPS + Google Maps on your 

Smartphone:
100 S. Arlington, Reno, NV

Station Location and Watershed Description
• Reno
• Stormwater outfall intro Truckee River
• 39°31'24.93"N, 119°48'57.99"W (WGS, 84)
• 4,510 feet 
• Drainage Area: not determined
• Land uses: Commercial, residential

H-19

SAFETY NEEDS
1. Lights
2. Cones
3. Vests
4. Headlamp

ISCO‐Automated Sampler Installed (lock combo: 8719)
• Clean intake and velocity probe

• Follow instructions for programming, found inside job box
• Sample collection needs to composite samples based on the following: 1) first flush, 2) rising 

limb, 3) peak, and 4) falling limb



Discharge Sampling (GRAB) Bottles  WQ parameters

Estimated Q
(Marsh McBurney)

Total Nitrogen (TN)
Nitrogen as Nitrate (NO3)
Total Phosphorus (TP)
Ortho Phosphorus (OP)
Total Suspended Solids (TSS)
Total Dissolved Solids (TDS)
E. Coli

(1) 1,000 mL 
(1) 250 mL
(1) 250 mL, H2SO4

(1) 100 mL, sterile
(1) 500 mL for OFFICE

Specific Conductance
Temperature
Dissolved Oxygen
Turbidity
pH

213136 City of Reno

City of Reno Stormwater Monitoring Program
OXBOW NATURE PARK (C‐24)

PRIORITY

HIGH

MODERATE

LOW

DIRECTIONS
Use GPS + Google Maps on your 

Smartphone:
Oxbow Nature Study Area, 

Reno, NV

Station Location and Watershed Description
• West Reno
• Locked manhole within locked fenced area
• 39°31'8.40"N, 119°50'51.16"W (WGS, 84)
• 4,555 feet 
• Drainage Area: not determined
• Land uses: Commercial, residential, I‐80

SAFETY NEEDS
1. Lights
2. Cones
3. Vests
4. Headlamp

KEYS REQUIRED FOR GATE ENTRY
¾” Socket wrench required

C-24

GATE

ISCO‐Automated Sampler Installed (lock combo: 8719)
• Clean intake and velocity probe

• Follow instructions for programming, found inside job box
• Sample collection needs to composite samples based on the following: 1) first flush, 2) rising 

limb, 3) peak, and 4) falling limb



213136 City of Reno

City of Reno Stormwater Monitoring Program
CONTACT AND EMERGENCY INFORMATION

DIRECTIONS
Use GPS + Google Maps on your 

Smartphone:
255 Glendale Ave, Sparks, NV

___________________________________________________________________
Emergency:  9‐1‐1

Reno Police Department    (775) 334‐2121 (non‐emergency)  

Sparks Police Department   (775) 353‐2231 (non‐emergency)

Washoe County Sheriff  (775) 328‐3001 then press “2” for dispatch
___________________________________________________________________

Randy Gardner
Lab Manager
(775) 287‐5189 c
(775) 355‐1044 w

_________________________________________________

Use Balance Hydrologics safety call in/out procedures

Cell Phone Numbers:
Brian Hastings (415) 672‐0976
David Shaw (510) 289‐2219
Peter Kulchawik (847) 899‐6686
Ben Trustman (510) 813‐8844
Jonathan Owens (510) 367‐7865



213136 City of Reno

City of Reno Stormwater Monitoring Program
BRING LIST

Site location and sampling ID sheets
Smartphone (charged or car plug)
KEYS (Oxbow Nature Park only)
Alpha Analytical phone number: Randy Gardner’s cell

Field Note Book and writing utensils
Field Camera

Flow gear:
Flow kit
Velocity meter (pygmy/AA or Marsh McBurney)
Wading rod or telescoping rod and adapter
Graduated bucket and rope + stopwatch
Flow sheets
Oranges or float for test
Headlamp
Xtra D batteries (Marsh McBurney)

Sampling gear:
DH‐48
Telescoping sample rod and extra bottles
Coolers
Ice packs
Sample bottles
Duplicates
Blank/DI water
COC
WQ meter

Personal clothing and protection
Waders
Rain jacket with hood
Gloves
Towels
Hand sanitizer

Safety
Orange safety vests
Orange traffic cones
Roof‐top light
Emergency contact list

Other gear:
Manhole cover tool or pic

Downloading ISCO or leveloggers?
Field computer (charged?)
In Situ field cables/cradle
RTD and cables
RTD AC plug and truck plug converter



 

 

 
 
 
 
 
 
 
 
 

APPENDIX D 
 

Discharge Worksheet 
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