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Natural

* Geologic Formations/Derived Solls
* Atmospheric Deposition

 High TDS Groundwater Discharge
* Halophytic Vegetation

Anthropogenic

 Agricultural Irrigation Return Flows
SALINITY —  Industrial Wastewater Discharges
WHAT ARE * Municipal/Domestic Wastewater
THE Discharges
« Stormwater Runoff

SOURCES? » Acid Mine Drainage
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Damages Sectors

* Agricultural
 Residential

« Commercial

* Groundwater

» Utility

* Recycled Water

* Industrial




Agricultural Damages

Crop Production
* Limits type of crop
* Lower yields

* Increases water use and
operating & maintenance costs




Crops Impacted

* Head Lettuce, Leaf Lettuce,
Romaine Lettuce, Avocado,
Strawberry, Nursery, Cut
Flowers, Vineyard, Broccoli,
Cauliflower, Onions, Cantaloupe,
Carrots, Oranges, Tangerines,
Lemon/Limes, Grapefruit, Table
Grapes, Potatoes, Olives,
Honeydews, Tomatoes, Corn,
Wheat, Cotton, Barley, Alfalfa
Hay, Pasture




Residential Damages

* Accelerates appliance and pipe
deterioration, e.g.

» Water Pipes

* Water Heaters

* Faucets

» Garbage Disposals
* Clothes Washers

* Dishwashers

 Water Softeners




Commercial Damages

* Impacts to:

e Sanitary Facilities \

* Cooling Facilities

« Commercial Kitchens

« Commercial Laundries
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Groundwater

* Impacts to:

* Direct Recharge
* Indirect Recharge

* Incidental Recharge
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Recycled Water

 Additional treatment required

 Reuse capability reduced




Industrial Damages

* Accelerates pipe and machinery
deterioration

 Additional treatment required
for high tech applications

* Impacts to

* Cooling Towers

e Boilers




The Salinity

Economic Impact
Model (SEIM)

The model estimates salinity
impacts from the baseline
condition (500 mg/L) and then
calculates the change in
economic impacts when salinity
concentrations rise above the
baseline condition.




Da mages 2020 Quantified Economic Damages
Sectors $354 Million/Year

W Agricultural $230M
Bl Residential S62M

B Commercial S25M

B Groundwater S15M
@ Utility SOM

O Recycled Water S7M
O Industrial S6M




Overall Salinity Impacts

-Negotiations with Mexico and between states
-Use of water

-Need for cooperation between involved parties
-Meet EPA water quality regulations
-Agriculture and crop yields




SALINITY —
WHERE IS IT
A
PROBLEM?

TEXAS

Presenter — Erika Mancha, Texas Water Development Board

Sources of Salinity

Economic Impacts

What are the big questions/needs? E.g. control measures,
toolboxes, science gaps

Who are the major playersé¢ Are control efforts centralized or
decentralized? Who'’s engaged in addressing salinity control?
Do the parties work togetheré Are there challenges with
working together?
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16 REGIONAL WATER PLANNING AREAS

* Bottom-up approach

* State Water Plan every five years

*  Working on 2022 State Water Plan
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GENERAL SOURCES OF SALINITY

NATURAL OCCURRING

« MAXIMUM CONTAMINANT LEVEL FOR TOTAL DISSOLVED SOLIDS (TDS)
* 500 MG/L IN U.S.
* 1,000 MG/L IN TEXAS

SEAWATER INTRUSIONS
AGRICULTURE RETURN FLOWS
WASTEWATER RETURN FLOWS
SALINITY INVERSIONS



DESALINATION GROWTH IN TEXAS
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RECOMMENDED WATER MANAGEMENT
STRATEGIES BY 2070 IN 2017 STATE WATER PLAN

Other surface water 30.5%

Irrigation conservation
15.7%

Other strategies 0.6%

Conjunctive

use 0.8%
Direct potable
reuse 1.0% \

~111,000 Groundwater - ——/———/"
acre —feet/year desalination 1.3% /
Sawater
desalination |.4%
Aquifer storage J
& recovery 1.8% _/
Other conservation 2.4% _/

New major reservoir
13.0%

Drought management 2.7% / Municipal conservation 9.6%

Other direct reuse 4.4%

Groundwater wells & other 7.4% % Demand management

Indirect reuse 7.6% B Water supply 27



GROUNDWATER DESALINATION RECOMMENDED
WATER MANAGEMENT STRATEGIES AND PROJECTS

I
Panhandle (A)
Llano
Estacado (O
Region B
Region C North East
Texas (D)
Brazos G
Region F East Texas (1)

Lower

Far West
Texas (E) Solgraca ()
Plateau (J)
South Central Lavaca
Texas (L) (P)

Coastal
Bend (N)
Rio
Grande
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BRACKISH RESOURCES AQ‘UlEER CHARACTERIZATION SYSTEM

(7 \
) 2l 0 100 200 mi
Amarillo : "ll""""l |
0 150 300 km
LI

[&
'«g Ca [}

Lubbock T <

Abilene
: - Dallas-Fort Worth:
. ‘ Arlington Area
El Paso ) %

L

S \ Beaumont

Austin

Houston

Pasadena

San Antonio

® 20 Most Populous Texas Cities
" Interstate Highways

Corpus Christi

(. Brackish Aquifers*

*Regions underlain by one or more aquifers
where Total Dissolved Solids (TDS) are between

1,000 and 10,000 milligrams per liter ( mg/L) Browneviils




. MEASURED VS5 CALCULATED WATER QUALITY DATA

Measured water quality
® Fresh
Slightly saline
¢ Moderately saline
Calculated water quality
4 Fresh
Slightly saline
4 Moderately saline
4 Very saline
. Brine
“... BRACS study area
Texas counties
I Wilcox outcrop
| Wilcox subcrop
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Oklahoma l

_« | Examples from recently
published studies
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W T N
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P L‘__l/ |
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Calculated water quality ‘ .
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+  Stacked salinity zones - Very saline
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A A 3832 -998 -
~ — | ] - 1,000-2999
1 °| 2|° 40, ™| 4 30005990
|2 30 60km A 10,000 - 28,000




.=~ SALINITY CAN BE GOOD TOO!
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RED RIVER

Presenter — Mike Abate, U.S. Army Corps of Engineers

* Sources of Salinity
* Corps of Engineers Control Measures (Planned and Existing)

* Economic Impacts
*  What are the big questions/needs

SALINITY — .+ Major Players
WHERE IS IT
A

PROBLEM?
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~  LOW FLOW
DIVERSION

Deflated

During periods of high flow after
a rain, will allow diluted brines
to pass downstream.

Inflated

During low flow periods,
brines will be diverted to
Brine Containment Facility.
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Truscott Brine Reservoir
In operation since 1986 | )

Surface area is approximatel'y 2,000 acres.
Daily inflow is near 5SMGD containing 200 tons salt
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ECONOMIC IMPACTS/BENEFITS

IT HAS BEEN ESTIMATED THAT BETWEEN 1960 AND 2006, TEXAS STATE ENTITIES HAVE EXPENDED $385,292,716 ON POLLUTION
CONTROL ACTIVITIES IN THE RED RIVER BASIN

WICHITA RIVER BASIN (AREA VII AND X)

* FOR THE WICHITA RIVER BASIN PROJECT IN MARCH 2007 PRICES THAT $7.3 MILLION DOLLARS IN BENEFITS ARE NOT
REALIZED EACH YEAR BECAUSE OF THE DELAY IN COMPLETION OF WICHITA BASIN FEATURES AREAS VII AND X

ELM FORK (AREA VI)

* THE ANNUAL NED BENEFITS CALCULATED FOR EACH OF THE ENTITIES USING WATER FROM LAKE TEXOMA WERE ADDED
TOGETHER TO ESTIMATE THE TOTAL ANNUAL NED BENEFITS. THE TOTAL ANNUAL NED BENEFITS IN THE STUDY AREA ARE
$3,960,100 ONCE THE FULL BENEFITS OF IMPLEMENTING AREA VI ARE REALIZED.

* AGRICULTURAL BENEFITS

* IN THE WITHOUT-CABLE MOUNTAIN RESERVOIR ALTERNATIVE, TOTAL EMPLOYMENT WAS ESTIMATED TO INCREASE
BY 88 JOBS AND OUTPUT WAS ESTIMATED TO INCREASE BY $9,864,100 i e

* IN THE WITH-CABLE MOUNTAIN RESERVOIR ALTERNATIVE, EMPLOYMENT WAS ESTIMATED TO INCREASE BY 156 JOBS /
AND OUTPUT WAS ESTIMATED TO INCREASE BY $21,656,100

MY

_‘u\_SA D'STR'CT

N/
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_ WHAT ARE THE BIG QUESTIONS/NEEDS

* BIGGEST NEED IS FUNDING
* AREA VI AND AREA X LAST FUNDING (CONSTRUCTION) WAS RECEIVED IN FY 2011

* AREA VIII (O&M) WAS NOT IN PRESIDENT BUDGET FOR FY2021
* O&M FUNDING WAS RECEIVED VIA THE FY2020 WORK PLAN

* BIGGEST QUESTION

* WILL AREA VIII (O&M) BE INCLUDED IN FUR FY2022 PRESIDENT BUDGET
* WILL WE BE REQUIRED TO DO A DISPOSITION STUDY
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SALINITY —
WHERE IS IT
A
PROBLEM?

ARKANSAS RIVER

Presenter — Carleton Bern, U.S. Geological Survey

Sources of Salinity

Economic Impacts

What are the big questions/needs? E.g. control measures,
toolboxes, science gaps

Who are the major playersé¢ Are control efforts centralized or
decentralized? Who'’s engaged in addressing salinity control?
Do the parties work togetheré Are there challenges with
working together?



WestFAéﬁ' Presentation
Salinity in the Arkansas River Basin

Carleton Bern, Ph.D.
U.S. Geological Survey,
Colorado Water Science Center
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Sources
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Economic Water quality challenges of the lower Arkansas River

iImpacts

Sulfate Concentration for the High Plains Aquifer in the
Upper Arkansas River Corridor in Southwest Kansas

° Hv F Kansas Geological Survey
Salin |ty , | OpenFile li'{eport 2000-72
5 e Plate D

e ~6-17% reduction in crop yields in Colorado
 Larger reductions in crop yields in Kansas
e Saline water infiltrates the High Plains aquifer

e Selenium EXPLANATION
 Exceeds 4.6 pg/L chronic wildlife toxicity standard -”:fmﬁ:tu
* Compliance issues. = o = o
* Uranium
* Exceeds 30 pg/L drinking water standard R High Plains aquifer extent:
» High water treatment costs for small towns - Akansas e o B 1wt s oo of ot

Area having some saturated thickness where

Quaternary alluvium sulfate concentrations are not shown

a USGS




Control Measures/

Tool Boxes

e Conversion from furrow to sprinkler and drip
irrigation

Lining of canals and laterals

acrylamide application to canals

transfer of water rights

duit (S564 million to move

<

= USGS




What are the big

questions/needs?
E.qg. science gaps

How much does conversion to sprinkler irrigation
reduce salinity?

Permanent reduction? Or delayed delivery?

VvS. canal seepage contributions to river

different east of John

= USGS



Who are the
major players?
Who’s engaged
in addressing

the issue? What
are the
challenges of
working
together?

Non-Federal Players

Water conservancy
districts

Municipalities that hold
water rights

Canal companies

Colorado State University

Serving Bent, Crowley, Otero, Prowers and Pueblo counties
Lower Arkansas a//gr WATER CONSERVANCY DISTRICT

m Southeastern

m Water
Conservancy

L’" ‘ District

Colorado Springs Utilities
It's how we're all connected

(4

UPPER ARKANSAS
WATER CONSERVANCY
DISTRICT




SALINITY —
WHERE IS IT
A
PROBLEM?

RIO GRANDE

Presenter — Zhuping Sheng, Sheng Engineering

Sources of Salinity

Economic Impacts

What are the big questions/needs? E.g. control measures,
toolboxes, science gaps

Who are the major playersé¢ Are control efforts centralized or
decentralized? Who'’s engaged in addressing salinity control?
Do the parties work togetheré Are there challenges with
working together?
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* Groundwater upwelling

* Evaporation of two
reservoirs

* Agricultural return flows

*  Municipal wastewater

Sources of Salinity (2)

discharges

Stainless Steel Nested Wells Above Fabens Artesian Zone

SALINITY - E" E;(\::er;ﬁl\:/g "‘*; Urban wastewater
WHERE IS IT

A
PROBLEM? T

O Gauge Station
150 to 250 ft (saline) 26,130 14,657 5881 1123 Irrigation Districts
350 to 450 fi 1809 239 293 878 B Urban
650 to 750 fi 8100 176 568 5234 [] Sub-watersheds

[ States

= Rio Grande

Hibbs and Merino, 2006



RIO GRANDE

Economic Impacts
* Damages: ag. Vs. urban

* Benefits by lowering TDS
(200 mg/L)

SALINITY — k!
WHERE IS IT DMEED $ 2,424,935  24%

Urban - El Paso County ‘
A Residential $ 4,301,050 A42%/ | [comes }‘

Type of Use Damage Percent |

® Gage Station

|:, Cities

Major Roads

Landscape $ 1,187,516 12%  — __
P R O B LEM2 Commercial/Other $ 1,761,402 17% 5’ _—
) Industrial /Large Users $§ 343,903 3% -

Treatment Plants $§ 134,844 1% :
Total $10,153,650 100% Michelsen et al. 2009

Rio Grande




What are the big .
questions /needs? E.g.
control measures,
toolboxes, science gaps

SALINITY —
WHERE IS IT
A
PROBLEM?

Texas A&M Agrilife Research

RIO GRANDE

Brackish water: a resource
Impacts of salinity on water
availability

Salinity control (planning vs.

implementing)

* Source of salts (natural vs.
human)

* Removal of salts from the
water, advance in technology:
desalination & concentrate
management

* Live with it, salt tolerant
crops/leaching




SALINITY —
WHERE IS IT
A
PROBLEM?

RIO GRANDE

* Who are the major
players¢ Are
control efforts
centralized or
decentralized?
Who'’s engaged in
addressing salinity
control?¢ Do the
parties work
together? Are there
challenges with
working together?
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The Albuquerque Journal

KRALFLE g

Control & management efforts:
Both centralized (coalition) vs.
decentralized (farmers)



SALINITY —
WHERE IS IT
A
PROBLEM?

RIO GRANDE

Rio Grande Salinity Management Coalition

Rio Grande Compact Commission
* Texas Commissioner
* New Mexico Commissioner
* Colorado Commissioner
State Water Management Agencies
e TCEQ & TWDB
* NMISC & NMED
* CO DWR
Local Water Utilities and Irrigation Districts
* El Paso Water Utilities
* Las Cruces Utilities Department
 EBID
 EPCWID#1
* HCCRD#1

University Research Organizations

NMSU-NMWRRI
TAMU — Agriife Research
UTEP-CERM

Other State and Federal Agencies

NMDA

USBR

USGS - New Mexico and
Texas Water Science
Centers



SALINITY —
WHERE IS IT
A
PROBLEM?

COLORADO RIVER

Presenter — Don Barnett, Colorado River Basin Salinity Control Forum

Sources of Salinity

Economic Impacts

What are the big questions/needs? E.g. control measures,
toolboxes, science gaps

Who are the major playersé¢ Are control efforts centralized or
decentralized? Who's engaged in addressing salinity control¢ Do
the parties work together? Are there challenges with working
together?



Facts/ Results:
The Colorado

River Basin Salinity Control Program...
ut 1.2M tons

. reduced the annual salt load by abo
tion 100 mg/L

. reduced the downstream concentra
. reduced guantified damages by approximately $300 M

illion
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Colorad
Salinity Contr

Sources of Salinity

Economic Impacts

Big Questions/Needs

Major Players/How do they Function Together
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About 300 mya -
formation of
Pangea super
continent

(paleogeographic map
from Blakey and
Ranney, 2008)
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300 mya - sea low stand

Ll N 7
4 g

b 300 mya - sea hlgh stand

'’

tral Colorado Trough

Four Corners

fhove: Middle Pennsylosnian paleogeography (308 Ma). This map shoves deposition during s sea level bigh. In suthwestern Golonsdo and sowtheast Utab,
mormal marine depasits of the Paradox Formation were preserved.

Oppasite: Middle Pennsyluanian time (308 Ma) during low sea level. The Pavadox and Eagle hasins became the sitex of i solated seas (like the modern Ca aspian
Seia), and large amounts of salt precipitated in the warm, vestricted water, Caleulations suggest « 400~ 600-foot difference between high and low sea levels, and
the changes muty have occierred rupidly i less than 200,000 years. As many as sixty cycles have been docsmented and resulted from /lu tuating glaciations in the

Southern Hemisphere.

3 e o,
: SALINITY :
CONTROL FORUM (Paleogeographic map from Blakey and Ranney, 2008)
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Paradox Evaporite Diapir

Opverlying Bedrock
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About 100 mya -
transgression
of Western
Interior Seaway

Deposition of
1000’s of feet of

r salty marine

shale



g cooredetterz,, Grand Valley, Colorado
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Colorado River Basin
Salinity 2014-2018

— BUREAU OF —
RECLAMATION

“Flow volume and salinity concentration data
represent the average of calander years
2014-2018

*River segment widths correspond to annual
flow volume in acre-feet per year.

The Color
salinity concen
increases from abou
50 mg/L to 8oo mg/L
as it flows from its
headwaters to the
lowest diversion in the
United States

*River segment colors correspond to annual
average salinity concentrations.

'Flow volumes recorded at USGS gaging
Salinity ion values
computed by USGS.
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} Salinity
| Concentration
2014-2018 in mg/l

Annual Flow @ <30
T | (1,000 Acre-Feet) - 301 - 400
.‘" - | “N\_ <500 - 401 - 500
L N 501-1000
Imperial Dam _
. S 0G50 - 501 - 600
R N\ 2001-3000 ¢ 601-700
' % N\ 3001-4000 701 - 800
U PN 4001-5000 550
PR 5001-6000

A 6001-8000 901 - 1000

@
Wy >5000 @ >0

vado River e
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Salinity Economic Impact Model:
All Modeled Areas

L X8 R K %N

Legend

|| 1. __1Hydrologic Basin

[ Agriculture, Residential
[ Residentat, industrial
[ Agricutture

[] Residentai

[ =] usiities (Method 1)

+_+] Utiiiies (Method 2)
[_] commercial (Method 1)
[ ] commercial (Method 2)

NOTE: Blending occurs in
Central Arizona and wigete
MWD Service Area

Copyrort© mm’w Sodlety. oubed




Quantified Salinity Damag

Groundwater*
Utility 4%
. 3%
Industrial
(0)
Commercial 2%
> \
Residential
18%
Agricultural
66%

; .‘ Co\oradQ&'l{er Bazsy, A ll '
i S nnualtly. (2018)



NRCS Reclamation

0

Main Canals

Saline Soils 4
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Program

e Go
e Co
¢ Bet
e Ad

e Better determine how salinity control fits with other priorities in
Colorado River Basin

n-farm and off-farm projects
ued funding

understand salinity loading on rangelands
es in desalinization technologies

§ "i B \ofado Rwerz sy,

Fren SALINITY
CONTROL FORUM
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EXECUTIVE DIRECTOR
Don A Barmnett

106 West 509 South, Ste, 101
Bountify), UT 84019

{301) 2924663
dba.mel‘t@bmxetm'ater.mm
u-uw.mmadmve.s.\luury.mg

ad changed since
ntered intg 4

Ehr: LY - oz,
s gation and, rherefore, USGS in 2007 e
$50,000 Study to make 4 preliminary review of the original Reclamatigp
report and ap assessment of data tq determine whether or not there had
been changeg since the initia] feasibihty study. The findings of that
invesngarion were captuyred inan administrarwe Teport tit]e,
Solids Sources and Transpore jn the Virgin R i
nphasis on Dissolveq Solids D,

Nevada wig, £y
Springs,
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News and Announcements

At its meeting on June 3, 2020, the
Forum approved its 2020 Review, Water
Quality Standards for Salinity, Colorado
River System. .

The Forum has released a Program
Video and Trailer which provide an
overview of the Colorado River Basin
Salinity Control Program.

i Q0\0,.0,510 Rivey
& Y SALINITY |

CONTROL FORUM ﬁ e
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By,

Welcome to the Colorado River Basin Salinity Control Forum Website

Recognizing the rapidly increasing salinity concentration in the Lower Colorado River and its
impact on water users, the Colorado River Basin States came together in 1973 and organized
the Colorado River Basin Salinity Control Forum (Forum). In 1974, in coordination with the
Department of the Interior and the U.S. State Department, the Forum worked with Congress in
the passage of the Colorado River Basin Salinity Control Act (Act). Title | of the Act deals with
the United States’ salinity commitments to Mexico. Title Il of the Act creates the Colorado River
Basin Salinity Control Program (Program) which focuses on improving the water quality of the
Colorado River to U.S. users above Imperial Dam.

Since implementation of the Program, measures have been put in place which now reduce the
annual salt load of the Colorado River by more than 1.2 million tons. The salinity concentration
at Hoover, Parker and Imperial Dams has been reduced by about 100 mg/L. However, even
with these efforts the quantified damages to U.S. users are still approximately $354 million per
year. Damages are projected to increase to $671 million per year by 2040 if the Program does
not continue to be aggressively implemented.

£

Colorado River Basin Salinity Control Forum
106 W. 500 S. Suite 101 Bountiful, Utah 84010

(801) 292-4663

'z,
SALINITY 2

CONTROL FORUM

www.ColoradoRiverSalinity.org

Website by Rich Keeler



CENTRAL VALLEY, CA

Presenter — Dr. Daniel Deeds, Bureau of Reclamation

* Sources of Salinity

* Economic Impacts

*  What are the big questions/needs? E.g. control measures,
toolboxes, science gaps

SALI N ITY — *  Who are the major players? Are control efforts centralized or

decentralized? Who'’s engaged in addressing salinity control?

WH E R E IS IT Do the parties work together? Are there challenges with

A working together?

PROBLEM?




Central Valley Overview

Agricultural Significance

* ~3% of US farmland, produces 11% of US
NEVADA Ag output (by Value, 2018).

* $40B/yr.
* Produces ¥4 of the US’s food

Hydrology

* Sierra Nevada precipitation flows to SF Bay
mainly by Sacramento River (IN) and San
Joaquin River (S)

S . A& R 4 - Delta water by SWP (CA), CVP
o~k (USBR) to San Joaquin Basin and SoCal

* Tulare Basin — water in, not out

i e - > B
S 2 » o N

https:/ /ca.water.usgs.gov/projects/central-valley/about-central-valley.html

https:/ /www.cdfa.ca.gov/statistics, https:/ /www.nass.usda.gov


https://ca.water.usgs.gov/projects/central-valley/about-central-valley.html
https://www.cdfa.ca.gov/statistics
https://www.nass.usda.gov/

‘ lldO B) Shallow groundwater salinity
» Total dissolved solids in the
production zone (mg/L)

Vernalis Salinity Comp
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7 - Mud Slough near Gustine
8 - Salt Slough at Lander Avenue

Conceptual Model For SALINITY IN THE CENTRAL VALLEY AND SACRAMENTO-SAN JOAQUIN DELTA (2007); CDFA




Economic Impacts

Reduced crop yields

Salt/drainage management

Land Retirement/Fallowing
Reminder - $40B/yr Ag production in Central Valley (2018)

Comparing Futures for the Sacramento-San Joaquin Delta
(Public Policy Institue of California, 2008)
* $350M per year annual costs by 2030

* The Economic Impacts of Central Valley Salinity (UC Davis,
2009)

* $1B - $1.5 B per year in 2030
* 27,000 — 53,000 jobs lost by 2030 @




Policy Changes in the Future

* Central Valley Salinity Alternatives for Long-Term Sustainability
(CV-SALTS)

* Stakeholder-led effort to reduce salinity in the Central Valley
* Central Valley Regional Water Board — Salt and Nitrate Control Program

* Next 10 years — the “Prioritization and Optimization” (P&O) study
* Assess salt loads to the region; best salt management practices

* Both surface and groundwater

* Sustainable Groundwater Management Act (SGMA)

¢ California Law, Stakeholder-led effort to combat Central Valley subsidence/groundwater overdrafting
* Does include water quality, taking backseat to water quantity

* (Ground)Water management = more surface water, or land retirement

* Surface water = fully allocated

* Water and Agriculture in the San Joaquin Valley (Central California Business Review, 2020)

*  Without more surface water, 1M acres of land retired, $6B/yr lost in farm revenue




QUESTIONS




PRESENTERS

PATRICK LAMBERT, U.S. GEOLOGICAL SURVEY,

ROBERT BOYD, BUREAU OF LAND MANAGEMENT,
MARCELLE BAINSON, BUREAU OF RECLAMATION,
ERIKA MANCHA, TEXAS WATER DEVELOPMENT BOARD,

MIKE ABATE, U.S. ARMY CORPS OF ENGINEERS,
7527

CARLETON BERN, U.S. GEOLOGICAL SURVEY,
ZHUPING SHENG, SHENG ENGINEERING,

DON BARNETT, COLORADO RIVER BASIN SALINITY FORUM,
(801) 292-4663

DR. DANIEL DEEDS, BUREAU OF RECLAMATION,

(801) 908-5053
(303) 236-5428
(801) 524-3747

, (218) 669-

(303) 842-2116
,(915) 252-6970

, (916) 978-4467


mailto:plambert@usgs.gov
mailto:bboyd@blm.gov
mailto:mbainson@usbr.gov
mailto:Erika.Mancha@twdb.Texas.gov
mailto:mike.r..abate@usace.army.mil
mailto:cbern@usgs.gov
mailto:zsheng@yahoo.com
mailto:dbarnett@barnettwater.com
mailto:ddeeds@usbr.gov

