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The photograph captures the Mike O’Callaghan-Pat Tillman Memorial Bridge perched high above the 
Colorado River below Hoover Dam, as seen from the Hoover Dam Water Quality Monitoring Station. 
The Bureau of Reclamation photograph was taken by John Weiss during a routine site visit on December 
11, 2024.   





Abbreviated Terms and Symbols 

The following abbreviated terms and symbols are found in the text, map, tables, and graphs contained 
within this report: 

Abbreviation Full Term 

ac-ft acre-foot (or acre-feet) 

cfs cubic feet per second 

° degrees 

E east 

EC electrical conductivity 

elev elevation 

ft feet 

gh gage height 

GPS Global Positioning System 

ID identification 

max maximum 

µS/cm microsiemens per centimeter 

mi mile (or miles) 

mi² square mile (or square miles) 

min minimum 

' minute (of time or arc) 

NGVD29 National Geodetic Vertical Datum of 1929 

N north 

NE northeast 

NW northwest 



Abbreviation Full Term 

ppm parts per million 

R range 

ROE residue on evaporation 

S south 

SE southeast 

SW southwest 

Sp Cond specific conductance 

SOC sum of constituents 

TDS total dissolved solids 

T township 

W west 
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Explanation of Records 

The Bureau of Reclamation, Blythe Hydrographic Office is responsible for collecting water data along the 
Lower Colorado River between Hoover Dam and the Southerly International Boundary with Mexico. The 
data in this report does not include all the data collection efforts of the Lower Colorado Region and is 
limited to the data collection responsibilities of the Operations Support Group of the Boulder Canyon 
Operations Office. 

Surface Water Data Collection and Computation 

Records of stage, velocity, and computed discharge are collected using electronic sensors programmed to 
record at regular intervals. These measurements are transmitted every minute to a datalogger, which 
calculates one-minute and hourly averages and stores them in a log file using an end of period format. 
The data are then transmitted via telemetry to the Aquarius Time-Series Database (database) in Boulder 
City, Nevada. 

Sensor selection varies by gaging station and is based on the parameters required to measure water level 
or components of discharge with consideration to deployment requirements. Stilling well gages offer 
more flexibility and greater accuracy over land based – open water gaging, as the later method of 
deployment has fewer suitable sensing options. 

During monthly site visits, technicians verify stage sensor calibration by comparing live sensor readings 
to known reference gage values such as an electric-tape, staff, or wire-weight gage. The difference in 
these values is known as a gage-height correction and if it exceeds the reference gage uncertainty, the 
sensor is calibrated and verified. If it does not exceed the reference gage uncertainty, it is considered 
within calibration, and no action is taken to the data. Technicians also download one-minute datalogger 
and sensor logs to a laptop and document all observations in the station visit log. 

Discharge measurements are conducted using an acoustic Doppler velocimeter (ADV), acoustic Doppler 
current profiler (ADCP), or clamp-on acoustic pipe meter, depending on site conditions. Technicians 
strive to collect discharge measurements throughout the range of flows in the stream and during all 
seasons to define the behavior of the stream. All measurements follow U.S. Geological Survey standards 
and Reclamation’s internal protocols. 

The discharge measurements are used to develop rating curves—hydraulic models that define the 
relationship between measured parameters and computed data of velocity, area, and/or discharge. 
Common relationships include stage-discharge, stage-area, velocity-index, and discharge-discharge, 
which may be used independently or in combination to derive the desired result. Because the discharge 
measurements rarely cover the full range of observed flows, the rating curves are often projected beyond 
the extent of the discharge measurement observations using regression methods such as linear, 
logarithmic, or power functions. 

The stage-discharge method is one of the most robust but requires a stable control feature in the stream, 
such as a natural rock bar or a man-made structure like a flume or weir. Stage-discharge ratings can be 
complex if the channel has multiple controls, resulting in a compound rating with one or more 
breakpoints and numerous segments. Most of the Colorado River Gages listed herein utilize this method. 
The velocity-index method estimates average channel velocity using an index velocity measured at a 
fixed point in the stream. This value, combined with a stage-area relationship, is used to compute 
discharge. It is particularly useful in open-channel systems affected by backwater conditions. 
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The discharge-index method is used at gaging stations with pipe meters. It involves correlating an index 
discharge with total stream discharge, making it suitable for closed conduit systems or locations where 
direct flow measurement is limited. This is a common gaging approach in pump diversion situations for 
agricultural irrigation. 

Quality assurance procedures include uploading high-resolution one-minute data into the database where 
they are reviewed and corrected if necessary. Any changes in the one-minute data triggers a reaggregation 
of the hourly data in the database, overriding the telemetry-derived averages. Further analysis is 
performed on the hourly values making final corrections to fill gaps, correct for errors, and resolve 
partially computed hourly values. Technicians then apply gage-height corrections to adjust the stage data 
using either a constant correction (offset) or prorated correction (drift). 

To address changes in the stage-discharge relationship caused by dynamic physical conditions—such as 
migrating sandbars, aquatic vegetation, unstable banks, or ephemeral sidewash flows—stage-shifting and 
velocity-shifting techniques are applied. These shifts may be prorated by time, stage, or both, depending 
on the nature and duration of the change, providing a smooth transition between corrections over time. 
Further analysis is performed on the hourly discharge data, and corrections are applied as needed. Data 
gaps due to equipment failure or anomalies are addressed, and all modifications are documented in station 
files to maintain a complete audit trail. Once the hourly record is finalized, daily, monthly, and annual 
mean discharge values are computed. 

A complex and thorough set of documentation accompanies each record defining the methods used and 
issues found during the generation, an occur on an annual basis. Once all data and records are reviewed 
and approved, the database record is locked for preservation and documentation is preserved in the 
agency approved records management system. 

Water Quality Data Collection and Computation 

Water temperature and specific conductance data are measured using electronic sensors in the Colorado 
River below Hoover and Parker Dams to produce records of specific conductance and total dissolved 
solids (TDS). Previously mentioned quality assurance processes are applicable to water quality data 
collection practices and therefore will only be mentioned below if they differ.  

During monthly site visits, technicians assess sensor performance using handheld instruments, such as a 
handheld specific conductance and temperature sensor, to detect foul or drift. Water quality samples are 
collected for shipment to the Reclamation Regional Water Laboratory, where they will be monitored for a 
panel of constituents and later used in the quantification of TDS.  

Water quality data are often found missing due to equipment failure and during site visits when the 
technician takes the sensor offline for calibration verification. Additionally, erroneous data is deleted due 
to fouling that cannot be explained from physical observation. These gaps in the record are never 
estimated and therefore, gaps in the published record may exist.   

Laboratory results of the water quality samples are used to develop conversion factors that relate specific 
conductance to TDS, using the Sum of Constituents method. These factors are entered into the database 
and applied to the hourly specific conductance data to compute TDS. Although not reported here, TDS 
data are also computed using the Residue on Evaporation method as a secondary quality control check. 
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Data Presentation 
 

Records published for each continuous-record station consist of three parts: (1) a station manuscript;  
(2) a hydrograph; and (3) a summary of the daily mean values for the current year. Times provided 
reference Mountain Standard Time. 

 
Station Manuscript 

 
The station manuscript provides descriptive information such as station location, period of record, 
historical extremes, and other remarks pertinent to station operation. The following descriptions detail the 
type of information included in each section. 
 
Location—Information on the location is obtained from the Global Positioning System referencing the 
World Geodetic System of 1984, including reference to physical features in the vicinity. Township, range, 
section, and meridian descriptions are obtained from USGS topographical maps. The grid system is not 
available in several locations of the Fort Mojave Indian Reservation. In these locations, the grid system 
has been projected to obtain the required information. Descriptions of distance between a gaging station 
and a nearby town are provided as a linear distance, not a driving distance. Distances downstream of 
dams are provided in river miles between the upstream dam and the gaging station. 
 
Drainage Area—Drainage areas were computed in 2014 using United States Geological Survey 
Hydrologic Unit Code boundaries. Computed values are reduced by non-contributing areas above the 
gage. Gaging stations with drainage areas listed as “not applicable” indicate a stream or canal that is not 
impacted by runoff. Drainage areas listed as “undetermined” indicate a drainage area that has not been 
outlined and/or measured by Reclamation. 
 
Period of Record—The period for which there are published records for the station or for an equivalent 
station. An equivalent station is one that was in operation at a time when the present station was not in 
operation and the location was such that records from it can reasonably be considered equivalent with 
records from the present station. Calendar year 2005 was the first year that a final record was published 
by the Blythe Hydrographic Office. In many cases, the gaging stations presented in this publication have 
been in operation for some time prior to 2005. However, the records have not been finalized or published 
for any gage prior to 2005. 
 
Gage—A description of the gage used during the reporting year including the gage equipment and the 
technique used to compute the record. 
 
Datum— This section declares the vertical datum in use for each specific gaging station. Stage data for 
lakes and mainstem river gages are presented as elevations and will list the applicable vertical datum, 
whereas gaging stations not represented in mean sea level will reference Gage Datum.  
 
Extremes—Extreme discharge values are listed as minimum and maximum hourly, and daily mean 
values for the record period are listed in the period of record section. Extreme values exclude periods of 
data which have been qualified as estimated.  
 
Remarks—Periods of estimated hourly discharge record will be identified in this paragraph if the method 
used to estimate the record was non-standard and if the period spanned 6 or more continuous hours. The 
paragraph is also used to present information relative to the record that may include details regarding 
special methods of computation, conditions that affect record, information on system outages, and other 
pertinent items. 
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Glossary 

Acre-foot/feet (AF)—The quantity of water required to cover one acre to a depth of one foot, the 
equivalent of 43,560 cubic-feet or about 326,000 gallons. 

Control—Channel features downstream of a gage which determine the stage-discharge relation 
at the gage. Controls can be either artificial or natural. Artificial controls consist of man-made 
structures like weirs and flumes, while natural controls consist of channel constrictions, 
outcroppings, rock or gravel beds, and uniform stretches of channel. 

Cubic-Feet per Second (CFS)—The rate of discharge representing a volume of one cubic foot 
passing a given point for one second, the equivalent of approximately 7.48 gallons per second or 
448.8 gallons per minute. 

Data—Characteristic observations, often represented as numbers, made over specific points in 
time. 

Datalogger—An electronic device that records data in time sequence with related events. 
Dataloggers take measurements from sensors and/or transducers located at a gaging station. 

Datum—Any numerical quantity that serves as a reference or base for another comparable 
quantity. 

Discharge—The volume of water that passes a given point within a given period. 

Discharge-Index Relationship—The relationship between an indicator discharge and a volume 
of water flowing in a channel or pipe. 

Drainage Area—The area of the associated drainage basin expressed in square miles. 

Elevation—The height of water at a gage measured in reference to mean sea level. 

Estimated Data or Record—Data that has been estimated to replace missing or erroneous gage 
data by a method of prediction that includes averaging, interpolation, or correlation.  

Extremes—The maximum and minimum hourly and daily discharges recorded in the date range 
listed in the period of record. 

Final Data— Data that have been reviewed and corrected based on field observations. 

Gage—An instrument or device used to measure a medium’s magnitude or position, such as 
water elevation or velocity. 

Gage-Height (GH)—The height of water at a gage with no vertical datum reference applied. 
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Gaging Station—A particular location in a stream, canal, lake, pipe, or reservoir where 
systematic observations of hydrologic data are obtained. 
 
Global Positioning System (GPS)—A system of orbiting satellites and receiving devices used to 
compute positions on the earth. 
 
Hydrologic Unit Code (HUC)—A geographic area representing part or all of a surface drainage 
basin or distinct hydrologic feature that is represented as an eight digit number. 
 
Latitude—The angular distance north or south of the earth's equator, measured in degrees along 
a meridian, as on a map or globe. 
 
Longitude—The angular distance on the earth's surface, measured east or west from the prime 
meridian at Greenwich, England, to the meridian passing through a position, measured in 
degrees. 
 
Location—The location of the gaging station with respect to physical features in the vicinity, 
and with respect to the reference plane mentioned in the station name. 
 
Meridian—Lines measuring the distance east and west around the earth at right angles to the 
equator.  Meridians are great circles of the earth passing through both poles also known as lines 
of Longitude. 
 
Maximum Discharge—The maximum reported hourly or daily discharge for the calendar year. 
 
Minimum Discharge—The minimum reported hourly or daily discharge for the calendar year. 
 
Negative Discharge—The volume of water flowing in the opposite direction of normal flow. A 
negative discharge is subtracted from discharge and acre-feet totals. 
 
Period of Record—A period for which published records exist for a gaging station. 
 
Provisional Data—Data collected in real-time that have received little or no review. 
Inaccuracies in data may be present because of instrument malfunctions or physical changes at 
the measurement location. Significant revisions to the data may result upon review and 
computation of final data record. 
 
Quarter-quarter—A method used to subdivide sections; each section is divided into four 
quarter sections: southeast, southwest, northeast, and northwest. Each subdivided section is then 
divided again into four quarter sections giving a total of 16 quadrants per section. 
  
Real-Time Data—Provisional data that have been computed and made available immediately.   
  
Residue on Evaporation—A method of measuring total dissolved solids of a water sample 
through direct measurement where the water in a sample is evaporated, and the remaining 
material is weighed.    
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River Mile—The curvilinear distance, in miles, measured upstream from the beginning of the 
stream along the path of the stream. 
 
Section—A unit of land area, generally equal to one square mile or 640 acres. The section is part 
of a description of the location of land using the Public Land Survey System (PLSS) of the 
United States Government. 
 
Sensor—Any device that senses a change in a physical or chemical quantity, and provides an 
electrical output for measurement by a datalogger. 
 
Specific Conductance (EC)—A measure of waters ability to conduct electrical current at a 
reference temperature of 25º C.  
 
Stage—The height of water above stream bed or an arbitrary datum. 
 
Stage-Discharge Relationship—The relationship between gage height and the volume of water 
flowing in a channel. 
 
Sum of Constituents (SOC)—A method used to estimate total dissolved solids by adding the 
results of all inorganic ions in a water sample.  
 
Total Dissolved Solids (TDS)—The quantification of material dissolved in water, typically 
consisting of inorganic salts. 
 
Township—A territorial subdivision, generally considered six miles long, six miles wide, and 
containing 36 sections. The township designation is part of a description of the location of land 
using the PLSS, and includes the 40-acre subdivision within a quarter, section, township, and 
range. The PLSS is based on the concept of a township as a square parcel of land six miles on 
each side. Its location is established as being so many six-mile units east of a north-south line 
(called a meridian), and so many six-mile units north or south of an east-west line (called the 
baseline). The township is described by township and range (e.g., T. 4 N., R. 23 E.). Each 
township is further divided into 36 parts called sections, each approximately one mile square in 
area. A lot consists of an expanse of land of no particular size, often irregular in form.   
 
Transducer—Any device that converts energy from one form to another, as from acoustic 
energy to electric or mechanical energy. 
 
 
Velocity-Index—Continuous velocity measurements made from an in-situ velocity sensor that 
measures a sample volume of a stream. Velocity-Index measurements are required when the 
channel has poor control or experiences backwater conditions. 
 
Velocity-Index Relationship—The relationship between an index velocity and the mean stream 
velocity flowing in a channel. 
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World Geodetic System of 1984 —The World Geodetic System of 1984 is the datum that is 
used by the GPS. The datum is defined and maintained by the United States National Geospatial-
Intelligence Agency. 
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For more information contact:  
 
Bureau of Reclamation 
Blythe Hydrographic Office 
Attention: John Weiss 
P.O. Box 1119 
Blythe, California 92226 
 
Phone: 760-922-3611, extension 1001 
FAX: 760-922-3214 
E-Mail: jweiss@usbr.gov 
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Disclaimer 
 
The equipment manufacturer trade names mentioned in this report do not indicate endorsement by the 
United States Department of the Interior or the Bureau of Reclamation. 
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Notes 
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