
Graham Matthews and Associates provides accurate and detailed plan view, cross sectional, topographic, 
and bathymetric mapping using state of the art field survey techniques, along with up to date data 

reduction software.  GMA is a multi-disciplined company and has developed survey practices, in part, to assist 
with all of our other branches of service.  

Hydrology, geology, sediment transport monitoring, 
stream restoration design and geomorphic 

assessment may depend on survey and mapping 
capabilities.  As a result, GMA has acquired an 
extensive collection of survey equipment and employs 
diverse, skilled personnel to collect and develop both 
topographic mapping and level survey data.

Over the last 15+ years GMA personnel have conducted field surveys in various challenging environments.  
These include; whitewater conditions on rivers and creeks such as the Trinity, Tuolumne, Klamath, Smith, 

Mad, Eel, Clear, Cottonwood, and numerous Humboldt Bay tributaries; as well as in the mucky wetlands and 
ditches surrounding Upper Klamath Lake and the tidal sloughs of Humboldt Bay.  

Equipment
• AUTOMATIC LEVELS FOR FIELD SURVEYS OF CROSS SECTIONS, PROFILES, 

ELEVATON CONTROL, ETC

• LEICA TCRP1201+ ROBOTIC REFLECTORLESS TOTAL STATION

• TOPCON APL-1A ROBOTIC TOTAL STATION 
• TOPCON GTS-802AR ROBOTIC TOTAL STATION 
• TRIMBLE R8-3 GLONASS CAPABLE SURVEY GRADE RTK GPS EQUIPMENT

• TRIMBLE 4700, 4800 SURVEY-GRADE RTK GPS EQUIPMENT

• ARCGIS 9.3 SOFTWARE

• AUTOCAD CIVIL 3D SOFTWARE

• TRIMBLE BUSINESS CENTER SOFTWARE

• LOWE 16’ WELDED JON BOAT W/25HP 4-STROKE HONDA MOTOR FOR 
BATHYMETRIC SURVEYS

• CRESTLINER 18’ ALUMINUM BOAT W/50HP JET DRIVE HONDA FOR 
BATHYMETRIC SURVEYS

• RESON NAV 110 SURVEY-GRADE ECHOSOUNDER FOR BATHYMETRIC 
SURVEYS

• OHMEX SONARMITE V3.0 SURVEY-GRADE ECHOSOUNDER FOR BATHYMETRIC 
SURVEYS FROM SMALL CATARAFTS, CANOES, ETC.

• HYPACK BATHYMETRIC SOFTWARE

G R A H A M  M A T T H E W S  &  A S S O C I A T E S
S U R V E Y,  M A P P I N G ,  A N D  C A D  S E R V I C E S

TO CONTACT GMA PLEASE 
WRITE TO:

P.O. Box 1516
Weaverville, CA 96093

or Email:
info@gmahydrology.com

Weaverville, CA
(530) 623-0520

Arcata, CA
(707) 825-6681

Placerville, CA
(530) 623-0402
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SEDIMENT TRANSPORT MODEL CALIBRATION USING REPEAT TOPOGRAPHY

SANDY RIVER BATHYMETRY

The 2007 Marmot Dam removal on Oregon’s Sandy River provides an ideal setting for studying the sediment 
transport dynamics of 750,000 m3 of liberated sediment. Modeled predictions for sediment routing were evalu-
ated against topographic-volumetric comparisons following 2007-2009 high flows. A sediment budget approach, 
incorporating measured sediment transport rates above and below the dam site, utilized the volumetric data to 
help explain sediment transport and storage dynamics. The National Center for Earth Surface Dynamics con-
tracted GMA to provide channel bathymetry to dove-
tail with LiDAR and topographic surveys. A variety of 
techniques were required to map this diverse, remote 
environment. In the steeper, more confined reaches, 
crews hiked in with packframes, total station survey 
equipment and inflatable kayaks and surveyed class 
three rapids and deep pools using advanced paddling, 
swimming and wading techniques. The downstream al-
luvial reach was mapped using RTK GPS and a canoe 
to access bar tops, side channels and remote edges of 
water. A sixteen foot cataraft, fitted with a depth sounder 
(interfaced with a GPS rover unit and a laptop com-
puter), was used to map long pools and complex riffles.

SEDIMENT LOADS DERIVED FROM TOPOGRAPHY AND VOLUMETRIC COMPARISON

GRASS VALLEY POND SURVEYS

GMA has completed topographic surveys of the Grass Valley Creek sediment retention ponds (a.k.a. Hamilton 
Ponds) for the Trinity County Resource Conservation District bi-annually since 1995.  Hamilton Ponds were 

built several hundred feet upstream from the confluence of Grass 
Valley Creek and the Trinity River.  The ponds are excavated 
annually to maintain capacity. Volumetric calculations from repeat 
topographic surveys conducted pre and post-excavation provide 
estimates of annual total-bedload rates for Grass Valley Creek.  
The small project area and relatively sparse vegetation allows 
GMA to complete these pond surveys using a time and resource 
efficient one-person robotic total station.

http://www.gmahydrology.com


TOPOGRAPHY FOR AS-BUILT CONSTRUCTION EVALUATION

CLEAR CREEK FLOODWAY REHABILITATION PROJECT

In 2002, the Western Shasta Resource Conservation District teamed 
with GMA, state and federal agencies and other private firms to 
restore over half a mile of  degraded stream channel and adjacent 
floodplain. Topographic mapping provided an efficient method 
for evaluating design and construction criteria and for facilitating 
geomorphic monitoring. 

Quantitative monitoring objectives included assessments of 
channel migration, bedform  evolution, scour and fill and  overbank 
deposition of fine sediments. One person robotic and two person 
techniques were utilized to map the entire width of the valley, 
providing one foot contours.  Cut-fill analyses clearly described 
how the channel changed during each high flow, providing vital 
feedback for guiding and improving subsequent phases of restoration.  In 2009 rowing-based bathymetry, a new 
topographic survey technique, was used.   A small cataraft is equipped with the latest Glonass capable Trimble 
R8-3 RTK and the Sonarmite depth souder which allows for efficient bathymetric data collection in smaller creek 
channel.

is an experienced, diverse consulting firm established in 1990, comprised 
of hydrologists, geomorphologists, and biologists. The company is led by 
Graham Matthews, Principal Hydrologist, who has over 29 years experience 

in hydrology, fluvial geomorphology, and stream restoration design and construction.

GMA

BATHYMETRY

BATHYMETRIC MAPPING OF THE TRINITY RIVER

In 2003, GMA conducted bathymetric mapping of the Trinity River 
between Lewiston Dam and Grass Valley Creek.  The goals of the project 
were to develop necessary baseline data for various channel restoration 
designs, provide a more detailed thalweg profile, provide pool depth 
and volume data that will allow trend monitoring following gravel 
augmentation, and provide calibration data for various hydraulic and 
sediment transport models.  Using a combination of survey methods, 
including conventional RTK and total station wading techniques, and 
either a jet boat or 16’ cataraft equipped with a Reson Nav 110 depth 
sounder and GPS receiver combination, GMA produced a continuous 
topographic channel-bed surface dataset of nearly eight miles of the Trinity 
River.  In 2009, GMA surveyed 40 miles of run and pool bathymetry using 
the rowing-based combination of 16’ cataraft, Trimble R8-3 RTK, and 
Sonarmite depth sounder as a supplement to aerial LiDAR data collection.   

CROSS SECTIONS AND PROFILE

SAN CARLOS, SCHULTE, AND RED ROCK MONITORING SITES, CARMEL RIVER 
GMA was contracted by the Monterey Peninsula Water Management District in 1999 (and again in 2007) to 
establish and resurvey various cross section and profile networks at three channel and vegetation monitoring sites 
on the Carmel River.  This survey effort was one of the first of its type along the Carmel River to provide referenced 
coordinates for all survey 
points, allowing for efficient 
re-occupation of cross sections 
during subsequent surveys. 
Surveys were completed using a 
total station and 2-person survey 
crew, allowing for minimal 
vegetation clearing. GMA 
surveyed 25 cross sections at 
each site and approximately 9 
miles of longitudinal profile 
in total, in very difficult, 
densely vegetated conditions.

3SURVEYING, MAPPING, AND CAD SERVICES

UPDATED: MARCH 20102SURVEYING, MAPPING, AND CAD SERVICES

UPDATED: MARCH 2010

INTEGRATING BATHYMETRY AND AERIAL BASED LIDAR
CRANE CREEK CHANNEL RESTORATION PROJECT

The Crane Creek Channel Restoration Project was developed to restore historic form, function, and composition 
to a portion of channel which has been significantly impacted and modified by agricultural land use practices in 
the Wood River Valley.  With the acquisition of the Wood River Valley LiDAR in 2005, GMA was able to combine 
bathymetry data collected using conventional wading techniques and aerial LiDAR within the restoration site.  

LiDAR, which is efficient and often necessary 
for collecting large survey data sets, generally 
does not return accurate data below the water 
surface.  GMA has developed methods for 
combining LiDAR data with ground based 
surveys (wading and boat) to produce complete 
and accurate topographic maps.  This allows 
us to both fill in gaps in LiDAR data and 
ground check LiDAR elevation returns.  This 
technique was used successfully during the 
planning and design phases of the Crane 
Creek Channel Restoration Project, in order to 
produce existing and design grade elevations, 
as well as construction volume estimates. 
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