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South Platte
River Basin

* Irrigation began 1860s
e ~700,000 irrigated acres
across > 14,000 fields

* Major crops corn, hay, wheat, vegetables
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' Saturated-zone

surface runoff
 Seepage and deep percolation
» Hydraulic gradients and advection
* Diffusion and dispersion
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ing Concern about Salinization of
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Anecdotal Evidence
__Intermittent and Limited Data
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Groundwater
Salinity

USGS (1957, 1964, 1987,
1998):

Average TDS ~2000 mg/L

Northern Water
(2001 - 2006):

Average TDS ~1600 mg/L
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Affected by
biogeochemical reactions

e Oxidation-Reduction

* Sorption

* lon exchange

* Dissolution and precipitation
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- Sa = Salts
TE = Trace Elements
Nu = Nutrients
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Soil Salinity

Crop Yield Damage EC_Thresholds
Beans 1.0 dS/m
Corn 1.7 dS/m
Alfalfa 2.0 dS/m

Gates (1998):
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Average EC_~2.8 dS/m, -

over 32 sampled fields in o
Larimer and Weld Counties L :
Northern Water = S Efgﬁ
(2003 - 2005): ° Sh
EC, > 1.7 dS/m $ Do

In 64% of 36 sampled fields

EC.>25dS/m _
in £7% of 36 sampled fields Northern Water (2006)
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Neirbo (2020, 2023):

Sodium-Chloride type near Denver
Calcium/Sodium-Sulfate type downstream
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OVERALL [SSUES OF CONCERN

spatial and temporal patterns in salinity in streams, groundwater, soils;
relative contribution to river salt from municipal effluent and pavement
runoff point sources compared to agricultural return flow nonpoint sources;
severity of the salinity impact on farmland soils and productivity;

effects of expanding sprinkler irrigation and curtailment of well pumping

on

shallow groundwater and soil salinity;

long-term impact of recharge ponds for well augmentation on subsurface
and surface water salinity;

Inf
Im

uence of salinity on municipal water supply and on water/wastewater treatment;

plications of dissolved salts/trace elements to aquatic life in the stream network;

potential of alternative land and water management strategies to lower salinity; and
economic costs and benefits of salinity management.



Phase 1. Data collection for salinity description &
assessment

Phase 2: Extended data collection, identification of
Impacts, sources, controlling factors

Stage 2
Search for Solutions




Problem Characterization
Phase 1 Research Questions

(1) Just how severe and variable is water and land
salinity across the SPRB and
(2) Where and how should further effort be
focused to (a) refine understanding and
(b) support a search for solutions?



PROBLEM

CHARACTERIZATION Task 1 Task 2 S

Phase 1 Collect Analyze to Describe = = = & o°
Field Data Severity and =

South Platte Variability

River Basin __.. of Salinity

Aquifer Database

Development
===

Stakeholder Engagement -Task 3

Plan Phase 2
of Project



Seven study regions
designated based upon location along |
stream network, solls, '
subsurface geology.
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Search for

S O I u ti O n S Unstructured Grid used for
groundwater modelingin AT+

* Data from problem S

characterization y T";;‘Jf;'d\,, :

« SWAT+ flow and
salt transport
model

« Study impact of
climate, land use, _
water and land - il b
management ; f
strategies on
salinity

(O] Catchments
~— Canals
— Streams

e Pumping wells

== South Platte River

Bailey Chavez Gates Andales
USDA Proposal (2023)



WATER & LAND MANAGEMENT BMPS

e Reduce excess Irrigation applications;

e Control canal seepage;

e Insure adequate leaching under sprinkler irrigation;

e Strategically locate recharge ponds and augmentation wells;
o Lower excess fertilizer and manure applications;

e Enhance treatment of urban effluent discharge; and

e Refine control of urban road salt runoff.



* CAES, CO Corn, CWCB Current Projects
* USDA Proposal Submitted Sep 23
* CWCB WPG Proposal Dec 23
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SPRB
Alluvial

Aquifer
(USGS 2015)

PHILLIPS
YIAMA o
KIT CARSON
Base from U.S. Geological Servey digital data, 2009, 1:100.000 0 10 20 MILES
Lambert Conformal Conic projection (Colorado State Plane Cantrai)
Standard paraliols 38°77°N and 37°45'N. cantral mendian 105°00W D 18 20 QLOMETERS
EXPLANATION
] water Division e South Platie River
Water District 1 ——— South Platie tributaty
Water District 2 Ditch
Watar District 64 67555004 Gaging station and aumber
[ South Platte River alluvial aquifer




CROPS

Rainfall Irrigation Water
Manure Plowing Stover Fertilizer
NH, :
Manure - Roots |4
M Mo M f:_-:‘arvest 5
C N S 2
Seepage NajnH +
CO,l=—+H \ Vo!atﬂfzatfo% Uptake i HCONO.
Litter : CF /SO
Mineraliz. PORE WATER i
Lc LN LS \ nerailz. ‘ 02 H2O Ca';!'{QZ
CoO == 1 " NH,*— NO; —— N, (Heterotrophic)
HumMus | A bz, | SO/ — HS
Hc Hy Hs t
0, — H,0(Autotrophic)NO; — N,
SOIL ORGANIC MATTER
Complexed Form W
I Soil Particles
= X" Oxidation
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Reduced S (FeS,)

Dissolution Il Precipitation

ﬁ;y , CasSO, MgSO, CaCO,

AQUIFER SOLIDS

NaCl, MgCO,




Why is Soil Salinity Important?
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20-40-20 Mg : <
20% of irrigated land | ="
P roduces | Legend
Type and severity levels of salt-affected soils

40% of the food for
the world, and
20% of that land is
hindered by salts.

saline slight

saline moderate
saline high

saline extreme

sodic slight
sodic moderate
sodic high
sodic extreme

saline-sodic slight

- saline-sodic high
- saline-sodic extreme

Data from Harmonized World Soil Database v 1.2
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