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HQ Committee on Water Quality

 Objectives include:
► Maintain and evaluate state of the art
► Define problem areas, recommend studies and investigations, 

and research.
► Disseminate pertinent information.
► Render consulting services to USACE elements
► Participate in development of guidance.

 12-15 SMEs
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USACE Divisions & Districts
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“The Corps doesn’t do WQ. That is primarily 
a state responsibility!”

A false 
statement 

heard far too 
often.
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WQ is a Supportive Mission

 WQ data is routinely collected in support of a wide variety of 
USACE programs, projects and activities.

► Water Management
► Planning
► Dredging Operations
► Hydropower
► Ecosystem Restoration
► Design and Construction

► WQ model design and 
management.

► Emergency Response
► Invasive Species
► Emerging WQ issues



BUILDING STRONG®

Water Management

 Authorizing Language
► Purposes

• Flood Control
• Hydropower
• Irrigation
• Water Supply (M&I)
• Recreation
• Low Flow Augmentation
• Water Quality
• Fish & Wildlife Conservation

 Water Control Plan
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USACE Operated and Maintained Reservoir Projects 

Authorized Project Purposes

National Portfolio for Reallocations Assessment of Data: Status and Challenges for USACE Reservoirs 2016 
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Purposes Motivating Operational 
Changes

National Portfolio for Reallocations Assessment of Data: Status and Challenges for USACE Reservoirs 2016 
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Ecosystem Flow Principles

The goal is not to 
create optimal 
conditions for all 
species all of the 
time; rather, 
adequate conditions 
enough of the time

TNC/USACE
Sustainable Rivers Program
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‘Typical’ WQ Program Elements

 Intensive Surveys (10yr)
 Annual, ambient monitoring (Inflow/Outflow/Lake)
 Special Studies

► HABs
►Monitoring to support daily Water Mgmt. 

decisions
 Standard Parameters

► WQ (physical/chemical)
► Biology



BUILDING STRONG®

Getting Creative
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Poor water quality coming into the lake; degraded conditions in hypolimnion; no 
selective withdrawal

Bad water out Dangerous 
gas

Downstream bridge 
erosion!

WQ Data
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Bad water out

Concrete erosion in outlet!
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Good Water

Good Water

‘Fix’ was a trash rack modification (fixed weir) that 
allowed water withdrawal from a higher elevation. 

WQ data
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J. Percy Priest Cone Valve 
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Leveraging New Technologies
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Leveraging New Technologies

 Remote Sensing
 Real-Time sensor networks
 DRONE Technology
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LRH Water Quality Team (WQT) leveraging technology to improve operational 
processes that benefit multiple stakeholders/organizations.  Initial review suggests 
that the dam increases oxygen and that the amount is driven by gate configuration.

Prepping EcoMapper for mission.

EcoMapper collecting data
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Developing New Technologies
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LRH’s new sediment unit
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TOTO (Temp Oxygen Turbidity Oh-right)
 Real time monitoring of ambient conditions, 

sediment deposition/scour and interstitial 
flow (indirectly)

 1 Ambient multiparameter datasonde
► Turbidity
► Dissolved oxygen
► Temperature

 3 Optic Dissolved oxygen sensors
► Buried in substrate (wiper removed)

 8 SeaTek Transducer array
► 1 mm resolution
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EXPECTATIONS OF TOTO
 Strengths

► Sediment deposition/scour
► Ambient conditions

• Turbidity
• Dissolved Oxygen

 Weaknesses
► Does not mimic natural interstitial conditions
► Measurement of interstitial flow 

• Fine particle retention
• DO quickly goes to zero when particles lay on membrane
• DO slowly decreases when interstitial flow reduced
• No scour from inside guards
• Solid plate eliminates upwelling
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Water Quality Efforts 2017
Monitor dredging at RC Byrd and Meldahl and 

make real-time recommendations based on 
flow and dredging methods

Meet the WIZARD
Water Intrinsic Zoological Ambient Reporting Device

4 optic DO sensors

Spring loaded: 1-10 mm 
from substrate surface

8 transducers directly 
measuring substrate 

surface

Multiparameter datasonde 
for ambient conditions

Real time communication
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Emerging WQ Issues

 Harmful Algal Blooms (HABs)
 Climate Change Impacts

► Variable weather
► Droughts
► GHG 

 Training future staff
 Eutrophication
 Fires within watersheds
 WQ data management
 New mineral extraction impacts

Algal Bloom on John Day River, OR.

Loyalhanna Creek Lake
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HABs

 Challenges
►Impacts to multiple uses

• Recreation, WQ, Drinking Water Supply, F&W
►Coordination/Communication

• Sampling 
• Public message/Sign posting

►Costs
• Increased sampling
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2014 Pilot Project

 Collaborators
► USACE LRD, LRL and LRH
► USEPA ORD, RTP
► NOAA
► University of Cincinnati
► Kentucky Division of Water
► USGS

 Flight window
► June 15-30 2014

27
Chl concentration in Fremont Lakes, NE (Chipman et al., 2009)

Chl concentration:  α [R-1(λ1) - R-1(λ2)] ×
R(λ3)

AISA hyperspectral image 
(false-color) over Fremont, 
NE 

where λ1 = 665–675 nm, 
λ2 = 700–710 nm, λ3 = 
730–740 nm, λ4 = 540–
560 nm
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2014 Pilot Project

 Comparing
► Satellite derived multi- and hyperspectral data 

(Landsat-8, MODIS, HICO, WorldView and 
Sentinel-2)

► Airborne derived hyperspectral data
► Field measured reflectance
► Field WQ parameters
► Grab samples

28
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2014 Pilot Project

 Manuscripts
 Overlap with CyAN Project

29
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Ohio River HAB
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Design and Construction

 Napa Project (2016 poster)
 Isabella, East Branch, Wolf Creek.
 Real time monitoring for 401 permits. 
 Quality Control efforts
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Research & Modeling

 Army Engineer Research & Development Center 
(ERDC) – Environmental Lab

 Hydrologic Engineering Center (HEC)

 Aquatic Nuisance Species Research Program (ANSRP)

 Aquatic Plant Control Research Program (APCRP)

 Ecosystem Management and Restoration 
Research Program (EMRRP)
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Innovative solutions for a safer, better worldBUILDING STRONG®
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 USACE Business Areas
 Navigation and Hydropower
 Flood and Coastal, Water 

Supply, Emergency 
Management

 Environment - Restoration, 
Regulation, Stewardship

Navigation

Environment
Flood & Coastal

34

CW R&D at a Glance

Set-down

Set-down

Infrastructure Navigation

Integrated Water 
Resources

34

http://navigation.sam.usace.army.mil/Floating_Plant/images/Large%20Pictures/ContractPhoto1.JPG
http://navigation.sam.usace.army.mil/Floating_Plant/images/Large%20Pictures/ContractPhoto1.JPG
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New Data Sharing efforts

 WRDA 2007
 Access to Water (A2W) Initiative
 Learn from USGS and EPA efforts
 Water Information Strategies Workgroup
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A LOT of moving parts!

Portal
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Outreach / Collaboration



BUILDING STRONG®

Outreach / Collaboration

 Engage the Districts
 Workshops etc.

►LRD WQ Workshop
►National USACE WQ Workshop
►Future: Monitoring Conference 

• More talks/attendees
• Session
• ½ day Corps-only concurrent meeting
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Questions?
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