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Outline of Current SOS Efforts 
• Sediments Hydro-Acoustics Workshop, March 

• John Gray (USGS) 

• Reservoir Sustainability Workshop, this week 
• Tim Randle (USBR) 

• Joint Federal Interagency Sedimentation and Hydrology 
Modeling (SEDHYD) Conference, March 2014 
• Doug Glysson (USGS) 

• NSMD – The National Stream Morphology Database 
• Matt Collins (NOAA) 

• RESSED – The Reservoir Sedimentation Database 
• John Gray (USGS) 

• 2007-2012 Prospectus 
• Marie Marshall Garsjo (NRCS) 

 



Sediments Hydroacoustics 
Workshop 
• Joint USGS–CUAHSI Workshop on 

Sediment Hydroacoustic Techniques for 
Rivers and Streams 

• ~60 participants, including ~ 30 from 
Federal agencies and research 
organizations 

 3 day workshop March 20-22, 2012 

• technological advances 

• calibration and uncertainty issues 

• applications 

• potential opportunities to use the 
technology to address new research 
questions 

 

Courtesy of Sontek/YSI, Inc. 



Reservoir Sustainability 
Workshop 
• Lakewood, Colorado, July 10-12, 2012 

• To develop and describe practical 
options for managing sediment for long-
term reservoir sustainability 

• A white paper will be produced 
following the workshop that 
summarizes discussions, conclusions, 
and recommendations 

• Expected to help raise awareness of 
reservoir sedimentation issues and 
present ideas for achieving reservoir 
sustainability 

 From USBR Website “Delta Behind 
Matilija Dam, from Paul Jenkin, Surf 
Rider” 



Joint Federal Interagency Sedimentation and 
Hydrology Modeling (SEDHYD) Conference 

March, 2014 

• Next conference to be held in last week of March, 2014 
• Peppermill Casino, Reno, Nevada 

• Name changed from FISC to SEDHYD 

• Conference Chair, Technical Program Chairs, and other 
key positions have been filled by SOS volunteers 
• Additional volunteers will be welcomed! 



National Stream Morphology 
Database - NSMD 
• Data are primarily channel and floodplain geometry and bed 

material size measurements 

• Wide range of applications and uses for stream morphology 
data 

• culvert/bridge design  

• rainfall—runoff modeling  

• flood inundation mapping 

• channel stability/sediment source investigations 

• climate change studies 

• navigation studies  

• habitat assessments 

• landscape change research 



NSMD Workgroup 
to advance development of data exchange 

• Workshop in April 2011 

• Developed a set of recommendations to the SOS on 
conceptualization and development of an NSMD 

• Scope and scale of data exchange 

• Potential data models 

• Administration 

• Developing national common reporting standards and a 
strategy for exchanging consistent stream morphology 
observations as recommended at 2011 workshop 

• Convened ad-hoc subcommittee to make specific 
recommendations for advancing a national stream 
morphology data exchange 



NSMD Workgroup 
• Ad-Hoc Committee tasks: 

• Creating ArcGIS Online NSMD Spatial Portal Guidance 

• Two guidance documents will be written to support the Spatial Portal  

• Charter for the Steering committee 

• Provide best practices for data packaging and submission 

• Pursuing a fully-funded study to more deeply examine the data 
needs of the community and existing databases  

• Submitted proposal to the USGS and NIWR National Competitive Grants 
Program entitled "Development of Design Specifications for the 
National Stream Morphology Database" 

• Critically review available morphology data and their origin 

• Critically review databases and information systems relevant to the NSMD 

• Conceptualize and formulate the design specifications for the NSMD 

• Assemble an NSMD blueprint for an actual watershed using existing 
resources  



NSMD 
Workgroup 
• The subgroup published 

a Forum article in the 
American Geophysical 
Union's Eos newspaper 
on May 15, 2012  

• Describes their efforts to 
date and invites 
interested parties to 
participate 



RESSED – REServoir SEDimentation  



What Eric & John Hope to Cover 
•   ACWI Subcommittee on Sedimentation Project 

 

•  1950’s-era Soil Conservation Service database 

•  Based on Soil Conservation Service Form 34 

•  Changes in sediment capacities calculated from bathymetric data 

        taken over time 

•  Presumed USA’s largest/oldest such database 

• 1,824 reservoirs, 6,618 surveys in the lower US, 1 in Puerto Rico 

•  Includes reservoirs from SCS/NRCS (~1,600), USBR (34), COE (427), 

        and TVA (37) 
 

 
 
 

What Is RESSED? 



USGS Sediment Science and Challenges: 
Reservoir Capacity Loss 

U.S. Department of the Interior 

U.S. Geological Survey 

John R. Gray, National Sediment Specialist, USGS Office of Surface Water:  
jrgray@usgs.gov 

Eric Evenson, Coordinator, WaterSMART, USGS, eevenson@usgs.gov 
 

 

mailto:jrgray@usgs.gov
mailto:eevenson@usgs.gov


Outline for RESSED Discussion 

I.   Societal Relevance of Fluvial Sediment 
 

II.  Status and Plans of the RESSED Database 
 

III. Reservoir Capacity 
 
 
 
 



Image courtesy NPS 

• Thoughtful and technically     
   supportable sediment    
   management – based on     
   credible science – can lead    
   to cost-effective management  
   decisions. 

 

 

• Monitoring and research  
   capabilities have caught 
   up with need, i.e. the time 
   is right.  
 

• Societal damages from too much,  
   too little, and/or contaminated 
   sediment costs $$Billions, mostly 
    unrecognized by public 
 

 

 

 



 

 

National Perspective  

 
 

Accessed January 26, 2012 

Remove the sediment… 
“End” 9 of top 10 impairments. 

I. Societal Relevance of Sediment 

? 

? 

National Summary of Impaired Waters and TMDL Information, USEPA 



•  $0.7 billion:  Missouri  River Recovery Program, Environmental Management Program, 
upgrades of low-flow water-supply infrastructures (per COE estimates). 
 

•  $0.8—$1.1 billion:  Created Louisiana’s coastal wetlands annual costs (per COE 
estimates). 
 

•  $1.1 billion:  Dredging costs in support of about 490 million tonnes of commerce on 
the Mississippi and Ohio Rivers in 2007 (per COE estimates). 
 

•  $1.5—$2.5 billion: Cost for three to five overflow diversions constructed to build 
wetlands in Louisiana; up to 20 could be constructed (per COE estimates). 
 

•   $2.5 billion:  Sediment damages and remediation to reservoir-storage facilities (per 
ARS and USGS estimates). 
 

• $25—$65 billion:  Annual physical, chemical, biological, and sediment damages in N. 
America, most damage is in U.S. (SCIENCE, 1995, Pimental et al., adjusted for inflation) 
 
•  $$ Unknown, but Undoubtedly Substantial:  Gulf Hypoxia, sediment management 
from dam removal, sediment-quality impairments, etc..….. 

I. Societal Relevance of Sediment –$$Billions 



Example of Human Impacts on Basin-Scale Watersheds –  
Small Scale Effects are Magnified 

I. Societal Relevance of Sediment 



 

• Determine if a threat to public water supply is imminent or foreseeable 
  

• Fine-tune water releases to minimize capacity-loss effects on flooding,  
 water use  
• Design allocations for reservoir sediment-storage to minimize future threats 
 

• Manage sediment deposits (“move this pile of sand over here”) 
 

• Rehabilitate aging or damaged structures  
 

• Design sediment-sluicing and other sediment-management structures  
 

• Estimate mass of captured sediment and associated solid-phase 
 constituents, such as carbon, plus selected sediment-bound 
 contaminants, and  
 

• Assess resource conditions related to land cover, land use, and rates of 
 erosion and sediment production 

Some Uses of Reservoir Sedimentation Data 



• Sedimentation problems (high loads, 
wildfires, debris flows, erosion) 

• Water scarcity issues 

• Fewer sediment gages 

• Shorter periods of gage records 

• In summary, less information available and 
higher stakes than in the eastern U.S.   

Reservoir Sedimentation is a Special 
Concern in Western States 

Whisky’s for drinkin’; water’s for fightin’. 



 

•  1950’s origins “pre-computer” 
  Historical Data are GOLDEN (1755-1997) 
•  1987 last data collected by SCS 
•  1993:  NRCS finds unmarked magnetic tape… 

• RESIS II 

 
 
 

 
 

Abbreviated RESSED History 



RESSED Reservoir Surveys by Year 

~95% of surveys: 
1930-1987 



 

•  1998-2008:  USGS carbon budget analyses 
•  2008: USGS/SOS places data on-line as “giveaway” 
•  2010-2011:  Programming effort began, CoE and 
  BoR provided one year $$ 
•  2011:  ACWI resolution encourages support 
•  2012:  CoE project completed this summer 
        BoR data ported to FileMakerPro by July 

  
RESSED IS UP AND RUNNING 

 
 

 
 

Abbreviated RESSED History 
                  ………and then 



SCS Form 34 
 

Lake Meade 
Page 1 of 3 

Illogical patchwork “schema”* 

*Database structure described in 
a formal language supported by 
the d.b. management system 
that refers to the organization of 
data; a set of formulas called 
integrity restraints imposed on a 
d.b. that ensure compatibility 
between parts. 

Geolocation and other errors 

Multiple versions of SCS 
Form 34  

Issues 



Placed On-Line 
in 2008 
Access Database 
“Giveaway” 

Relational data 
Interactive maps 
Lists of reservoirs 
Individual data sheets 





Kansas 



 

RESSED Total % Capacity Loss 
(per most recent survey…mean date of surveys is 1960) 

432 reservoirs (~32%) have lost 10-30% capacity as of last survey 



• Let’s do a little math: 
    - Exactly 1,824 reservoirs in RESSED 
 

    - ~80,000 dams in the National Inventory of Dams 
 

    - ~6 – 9 million impoundments in the U.S. (USGS National  
        Hydrography Dataset; Renwick, Miami of Ohio) 
 

•  Hence, the number of reservoirs in RESSED are: 
     - ~2% of dams in the NID (not all are cross-listed) 
     - ~0.03% of U.S. impoundments 

 
Considered by the total numbers of reservoirs, those in RESSED 

are a “drop in the bucket”. 
 

 

 

RESSED Reservoirs –   



 

• ~2% of dams in the National Inventory of Dams 
• ~0.03% of U.S. impoundments 

 
This is just the tip of the iceberg 

There is a huge need for more reservoir sedimentation data! 
 

 

 

RESSED Database –   



 

  
 
 

•   Unrestricted/free access and use 
 

•   Update capability by any user (free data to planners, researchers) 
 

•   A flexible, robust schema amenable for the 21st Century  
 

•   Linkages to key databases 
•  National Inventory of Dams 
•  National Hydrography Database 
•  StreamStats  
•  National Water Information System, others 

 

•   Quality-control data – a first for reservoir database 
 

•   Capability for local, regional, and national-scale  spatial/temporal 
     analyses by anyone: 

•  Universities 
•  State and local organizations, Conservation Districts 
•  All Federal and research organizations under the Subcommittee on 
    Sedimentation’s  umbrella 

 
 
 

 
 

A National RESSED database will provide: 



Be It Also Resolved that the ACWI recognizes the value 

of understanding the rates at which the Nation's reservoirs 

are losing capacity, so that proactive measures might be 

taken to ensure the long-term viability of public water 

supplies and other water needs; and  

 
 
Be It Also Resolved that the ACWI encourages the USGS 

to incorporate the RESSED database into an appropriate 

ongoing program and to provide the requisite financial 

support to maintain the RESSED database in FY 2011 and 

thereafter.  Further, the ACWI encourages the USGS to 

collaborate with ACWI’s member agencies and 

organizations in developing and expanding the database. 

2011 



WaterSMART—Reservoir Capacity 
 
An integral part of the Water Census is to understand 
and report national and regional status and tends of 
water in storage in the hydrologic cycle. This includes 
snow and ice fields, groundwater, lakes, and 
reservoirs. 



WaterSMART 
 
We work with the remote sensing and modeling assets of 
USGS and NASA, along with the reservoir information 
sources of USACE, USBR, TVA and others to develop a 
model of regional and national reservoir storage status. 

…..nice segue to RESSED 

It is possible that the WaterSMART initiative might support 
the RESSED project if WaterSMART is funded.  



RESSED needs 

The RESSED database development team has indicated that a RESSED 
project funded at $1 million over a 4-year period (or, a smaller sum a 

proportionally longer period) is needed to address a number of 
deficiencies associated with historical RESSED data; render the 

application fully supportable on-line; and to construct a RESSED for 
the 21st century that takes advantage of the huge number of 

reservoir surveys ‘just waiting’ to be included in a national reservoir 
sedimentation database.  

 

Can the Nation afford NOT to track reservoir capacity losses and – with 
low- and high-flow statistics – identify those that might fail to meet 

their intended use(s)? 

 

 

 



Future of RESSED 
• ACWI resolution is non-binding (July 2011)  
• No long-term funding has been identified for RESSED   
• Absent funding after September, the effort will 

unfortunately go more or less into "suspended 
animation“ 
 

  



Alternative FY 2013 Plans 

• With full funding: 

• Base-funded project 

• Hold workshop of experts to develop objectives & realistic goals 

• Identify project team 

• Expand for full public release at earliest reasonable time 

 

• With partial funding ($50K - $80K) 

• Work with funding organizations on their priorities 

 

• With no support 

• COE will work internally 

• USGS work ends 



Thank You 
Subcommittee on Sedimentation 


