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Data Matrix and Three Potential Methods
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Final Draft
23 December 2013 Version Assumed AVAILABILITY OF INFORMATION Is Local Impact Conservation Measure/Practice Impact on
Magnitude ET, Overland Runoff, Implementation Quantified on Overland NET Effect
of Impact & Recharge Spatial Timing Annual Basis Runoff Recharge on ET
Structural (LOW, MED, HIGH) Not Available (NA), Limited Availability (LA), Readily Available (RA) YorN INCREASE, DECREASE, NO CHANGE (NC), NOT APPLICABLE (NA)
1. Conservation terraces LOW + RA LA LA Y DECREASE INCREASE INCREASE
2. Non-jurisdictional/Non-permitted Small Dams LOW + RA LA LA Y DECREASE INCREASE INCREASE
3. Jurisdictional/Permitted Dams LOW + RA RA RA Y DECREASE INCREASE INCREASE
4. Canal rehabilitation LOW - LA LA LA Y NA DECREASE DECREASE
5. Conversion from open laterals and canals to pipelines LOW - LA LA LA Y NA DECREASE DECREASE
6. Irrigation runoff recovery systems or return-flow facilities LOW RA LA LA Y DECREASE INCREASE NC
7. Others
Non-Structural
1. Changes in tillage practices
1.a. Dryland MED to HIGH - RA LA RA Y DECREASE INCREASE INCREASE
1.b. Irrigated LOW + RA LA RA Y DECREASE INCREASE DECREASE
2. Changes in irrigation management
2.a. Irrigation scheduling LOW LA LA LA Y DECREASE DECREASE DECREASE
2.b. Deficit irrigation LOW *see Tab 2 LA LA LA Y NC DECREASE DECREASE
2.c. Conversion of irrigated land to dryland cropland LOW NA NA NA Y DECREASE DECREASE DECREASE
2.d. Conversion of irrigated land to rangeland LOW NA NA NA Y DECREASE DECREASE DECREASE
3. Improvements in irrigation efficiency
3.a. Surge irrigation with furrow irrigation LOW LA LA LA Y DECREASE TO NC DECREASE NC
3.b. Variable Rate Irrigation with center pivots LOW LA LA LA Y DECREASE DECREASE NC TO DECREASE
3.c. Conventional gated pipe with furrow irrigation LOW LA LA LA Y NC DECREASE NC
3.d. Conventional center pivots LOW - *see Tab 2 RA RA RA Y DECREASE DECREASE NC TO DECREASE
3.e. Sub-surface drip irrigation LOW LA LA LA Y DECREASE DECREASE DECREASE
4. Changes in crop rotation pattern/mixes
4.a. Irrigated Crops: lower consumption crops in rotation
with corn MED + RA RA RA Y NC NC DECREASE
4.b. Dryland crops
4.b.i. Conversion of wheat-fallow rotation to eco-fallow syst LOW TO MED - LA LA LA Y DECREASE DECREASE INCREASE
4.b.ii. Conversion of cropland to rangeland LOW - LA LA LA Y DECREASE DECREASE INCREASE
4.c. CRP/CREP conversion
4.c.i. Dryland Cropland to CRP/CREP MED - RA RA-subject to FOIA RA-subject to FOIA Y DECREASE DECREASE INCREASE
4.c.ii. Irrigated Cropland to CRP/CREP LOW TO MED + RA RA-subject to FOIA RA-subject to FOIA Y DECREASE DECREASE DECREASE
5. Changes in crop production intensity
5.a. Higher plant populations LOW - LA LA LA Y NC NC NC
5.b. Narrower row spacing LOW - LA LA LA Y NC NC NC
5.c. Skip row planting LOW + LA LA LA Y NC NC NC
6. Implementation of soil moisture sensors LOW LA LA LA Y DECREASE DECREASE DECREASE
HEAVY TO LIGHT = HEAVY TO LIGHT = HEAVY TO LIGHT =
7. Changes in rangeland management LOW LA LA LA Y DECREASE DECREASE INCREASE
8. Application of Buffers LOW LA LA LA Y DECREASE VARIES VARIES
9. Management of Phreatophytes/Invasive vegetation LOW + LA RA RA Y NC INCREASE DECREASE
10. Others




Structural

A\ssumed Basin-Wide Magnitud|
Of Impact
(Low, Med, High)

Characteristics of Sub-basins
with Significant Impacts

Rationale (Assumes FA conditions reached in 1984. Impact
magnitudes are basin-wide and relative to those from other
conservation measures in the basin.)

1. Conservation terraces

Low +

The base condition for this practice is unterraced dryland fields. Most terraces were
in place before the basin became Fully Appropriated. Surface effects of ET increase
and direct runoff reduction occur over a short period, so the effect of this practice
on direct overland runoff is included in historical values. Seepage from the terrace
channels requires long periods to reach the water table if the vadose zone is thick.
About 15% of the land In the Republican River Basin (actually about 10% when
considering land above the lower terrace) has been treated with conservation
terraces. We expect that the percentage in the Overappropriated study area is less
than the Republican Basin. Thus, some small increases in streamflow could result
relative to the impacts to the stream from the terraces at the time the basin became
Fully Appropriated.

2. Non-jurisdictional/Non-permitted Small Dams

Low +

The base condition for this practice would be land without dams. Most permitted
dams were in place before the basin became Fully Appropriated. Surface effects of
increased ET and storage occur over a short period so the effect is included in the
recorded stream flow data. Seepage from dams requires extended periods to reach
the water table due to transport through the vadose zone; however, dams are
located in stream valleys that would be closer to groundwater than upland areas
such as terrace lands. Thus, some small increases in streamflow could have resulted
since the basin became Fully Appropriated.

3. Jurisdictional/Permitted Dams

Low +

The base condition for this practice would be land without dams. Most permitted
dams were in place before the basin became Fully Appropriated. Surface effects of
increased ET and storage occur over a short period so the effect is included in the
recorded stream flow data. Seepage from dams requires extended periods to reach
the water table due to transport through the vadose zone; however, dams are
located in stream valleys that would be closer groundwater than upland areas such
as terrace lands. Thus, some small increases in streamflow could have resulted since
the basin became Fully Appropriated.

4. Canal rehabilitation

Low -

The base condition for this practice is unlined canals. The impact is considered low
because of the low amount of change since the basin became Fully Appropriated.
The primary impact is reduced seepage and spills with a small reduction of
evaporation from the canal. The ultimate outcome for of lining and piping is
probably delivery of more water to irrigated lands than before, which could result in
a higher consumptive use proportion . The impact is negative because the “water
savings” is thought to be utilized by crop ET.

5. Conversion from open laterals and canals to pipelines

Low -

The base condition for this practice is surface water delivery though an earthen
canal. The primary impact is reduced seepage and spills with a small reduction of
evaporation from the canal. Evapotranspiration from waterlogged areas due to
seepage/spills is consumptive. Seepage from the canal that percolates beyond root
zones of nontarget plants will recharge the groundwater. The ultimate outcome for
of lining and piping is probably delivery of more water to irrigated lands than before,
which could result in a higher consumptive use proportion . Therefore, we believe
that the impact has negatively affected streamflow to a slight degree since the basin
became Fully Appropriated.

6. Irrigation runoff recovery systems or return-flow facilities

Low

The base condition for this practice is surface irrigation, mainly furrow using gated
pipe, without runoff recovery. The impact of runoff recovery is to reduce the
amount of irrigation runoff that leaves the field. The impact on stream flow is low
because few systems have been put in place since the basin became Fully
Appropriated.

7. Others

Non-Structural

1. Changes in tillage practices

1.a. Dryland

MED To HIGH -

The base condition for this practice is a disked tillage system in the east and a
stubble mulch system in the west. Conversion to conservation tillage generally
produces more infiltration and less evaporation from the soil surface if adequate
residue is present. Infiltrated water often results in increased crop yield and
therefore more evapotranspiration (ET) for dryland areas. The reduction of runoff
from the field and increased ET from dryland areas could noticeably reduce
streamflow. Conversion to reduced tillage has occurred since the late 1970s and we
continue to see conversions, so a large portion of the impact likely would have
occurred after the basin became Fully Appropriated. There is also a strong east-west
impact as reductions in ET depend on the frequency of rainfall for dryland fields.
When the interval between wetting events is long the initial ET rate is suppressed,
but if the period is long enough, about the same amount of water may evaporate
from the soil. Dryland cropping is widespread across the basin so we believe that the
practice will have had a noticeable negative impact on streamflow.

1.b. Irrigated

Low +

Our base condition for irrigated cropland is a disked tillage system. Conservation
tillage does not increase crop ET for irrigated land unless the field is deficit irrigated.
The primary impact on irrigated fields would be to reduce evaporation and thus
reduce ET. The impact on irrigated lands is different than for dryland because the
wetting frequency is higher than for dryland crops, there is more crop residue for
some irrigated crops than for dryland, and transpiration rates are not influenced by
the additional residue. Therefore, we expect less of an impact than for dryland but a
positive increase in streamflow due to reduced evaporation and thus reduced ET.

2. Changes in irrigation management

2.a. Scientific Irrigation scheduling

Low

The base condition for this practice non-scientific irrigation scheduling. The impact is
considered low because we believe that the increase in this practice has been
minimal since the basin became Fully Appropriated. The practice should have a
positive impact on streamflow because of fewer irrigation water applications thus
less wetting of the plant leaves and soil. Evaporation should be reduced. But with an
unknown change in adoption since the fully appropriated condition, we rated this as
low.

Low+

The impact can be medium to
high +in sub-basins that have
implemented water allocations
that restrict water withdrawals to
levels that would result in either
deficit irrigation or a change in
crop selection.

The base condition would be the fully irrigated condition, that is, irrigation
application to the level that there is no plant water stress. When plant water stress
occurs, transpiration is reduced. On a basin scale the impact is considered low
because the level of adoption since the basin became Fully Appropriated will be
relatively small but where adopted the impact would be medium to high +.




2.c. Conversion of irrigated land to dryland cropland

The base condition is irrigated cropland. This practice would reduce ET significantly
but the impact is considered low since the conversion to dryland has been minimal
since the basin became fully appropriated.

2.d. Conversion of irrigated land to rangeland

The base condition is irrigated cropland. This practice would reduce ET significantly
but the impact is considered low since the conversion of irrigated cropland to
rangeland would be minimal if any occurred at all since the basin became fully
appropriated.

3. Improvements in irrigation efficiency

There is widespread misunderstanding about the impact of irrigation efficiency on
water balances. The deciding factor is to determine the pathway for the water
affected by conversion to more efficient irrigation methods.

3.a. Surge irrigation with furrow irrigation

Low -

Our base condition here is the conversion from traditional furrow irrigation using
gated pipe. Utilization of surge flow usually provides more rapid advance of water
across the field for water applied. This usually reduces deep percolation at the upper
end of the field and reduces crop water stress if water did not usually reach the
lower end of the field in a timely manner. The reduction of deep percolation is
probably more significant than increased crop water use in most applications. We
feel that the impact is low because there is little land area that utilizes surge flow
irrigation. In addition, if the primary effect is changing deep percolation, then the
\water that percolates is not consumptive and eventually affects recharge.

3.b. Variable Rate Irrigation with center pivots

Low

The base case for Variable Rate Irrigation (VRI) is a traditional center pivot irrigation
system. VRI allows for the application of varying depths across the field in a targeted
manner. There could be various goals in using VRI. One approach could be to reduce
pumping on areas of the field that hold more water than lighter textured soils.
Application depths could also be curtailed on nonproductive areas of the field. When
combined with areas that are deficitly irrigated under water allocation programs the
amount of ET could be increased if water that was not needed in part of the field
resulted in deep percolation at that location and is instead is applied on areas that
usually receive less water and experience more stress. In the latter case, VRI could
increase ET. VRI is new so any impacts are the result of recent developments and
certainly occurred after the basin became Fully Appropriated. VRI will most certainly
reduce leaching of agricultural chemicals, which will positively impact groundwater
quality.

3.c. Conventional gated pipe with furrow irrigation

Low

The base case for this practice is furrow-irrigated land using siphon tubes.
Conversion to gated pipe has generally occurred some time ago so the changes since
the basin became Fully Appropriated are primarily small. The primary impact of
using gated pipe rather than siphon tubes would be the difference in seepage from
on-farm ditches and perhaps some spills. The difference in seepage depends on the
type of ditch used for supply siphon tubes. Concrete-lined ditches would have little
seepage. Earth lined ditches would have more seepage. However, leaky gates for
gated pipe can also contribute to seepage at the head of the field. In some case,
leaks from gates can be as bad as seepage from an earthen ditch. Evaporation from
the open water surface of an open ditch is generally small. Finally, with groundwater
supplies the percolation from the ditch or gated pipe is primarily seepage, which
returns eventually to the aquifer.

3.d. Conventional center pivots

Low -

There could be subbasin
exceptions where irrigation water
distribution before conversion
was so iform that it caused

The base case for this practice is fields furrow irrigated with gated pipe. There has
been a continual conversion from gated pipe to center pivots all across the basin.
Key issues for this practice are the amount of land irrigated with the pivot compared
to the furrow irrigated field, and changes in the adequacy of irrigation on the areas
of the field that may have been under irrigated with furrow irrigation. Runoff from
center pivots should be less than for furrow irrigation. The key is how the runoff is

lower ET and subsequent yield
reductions. In these cases, the
impacts to streamflow could be
greater than the overall basin
estimate.

If the water is recycled to the field through reuse systems then the main
loss of water is seepage in the reuse system and increased
evaporation/evapotranspiration from open water surface and weeds along
conveyance channels. With center pivots some of the water evaporates in the air
and evaporation from the canopy is generally more than the transpiration would
have been. Combined evaporation losses from evaporation in the air, drift losses
and canopy evaporation increases is generally less than ten percent. In our view
there is a small negative impact on streamflow on a basin-wide level since the basin
became Fully Appropriated.

3.e. Sub-surface drip irrigation

Low

The base case for this practice is furrow-irrigated land using gated pipe. The
conversion to SDI has certainly occurred since the basin became Fully Appropriated.
Issues with SDI are similar to that for conventional center pivots. The amount of land
irrigated is probably about the same as for furrowed irrigated land.
Evapotranspiration from SDI can be somewhat less than for furrow irrigation, as the
soil surface remains dry. Losses from SDI are primarily due to deep percolation if the
field is not properly scheduled. Those losses would recharge groundwater aquifers
eventually. Evapotranspiration could increase if the furrow system did not provide
adequate supplies. SDI would dramatically reduce runoff of irrigation water and
perhaps rainfall as well. If crop yields increase due to improved irrigation
distribution, then ET likely increased. The areal extent of SDI is still quite small so we
have rated its impact as low.

4. Changes in crop rotation pattern/mixes

4.a. Irrigated Crops: lower consumption crops in rotation
with corn

Med +

The impact can be medium to
high +in sub-basins that have
implemented water allocations
that restrict water withdrawals to
levels that would result in either
deficit irrigation or a change in
crop selection.

The base condition would be irrigated corn with full-season hybrid selection that
matches the geographic area. The impact of changes in crops with lower ET is often
the result of the shorter growing season for alternative crops. Thus, shorter season
corn hybrids could also be considered in this option. Changes from corn to soybean
in much of the basin could have been significant since the Fully Appropriated
condition.

4.b. Dryland crops

4.b.i. Conversion of wheat-fallow rotation to eco-fallow

Low To Med -

The base condition for this practice would be wheat-fallow rotation with mulch
tillage. The negative impact of this change is due to increased crop ET which is a
result of producing two crops in a three year period versus one crop in two years.
Overall magnitude depends on level of change since the Fully Appropriated
Condition.




4.b.ii. Conversion of cropland to rangeland

Low -

Ihe base condition for this practice would be dryland cropland, either wheat-tallow
or eco-fallow, with mulch tillage. The negative impact of this change is due to
increased rangeland ET associated with the longer growing periods of rangeland and
possibly due to the deeper root zone that is expected for the perennial vegetation.
The deeper root zone results in a larger soil moisture reservoir for storing water for

k ET. Overall i depends on level of change since the Fully

Appropriated Condition but we assume that it is minimal if at all.

4.c. CRP/CREP conversion

4.c.i. Dryland Cropland to CRP/CREP

Med -

The base condition for this practice would be dryland cropland, either wheat-fallow
or eco-fallow, with mulch tillage. The negative impact of this change is due to
increased ET on the CRP/CREP land associated with the longer growing periods of
CRP/CREP land and possibly due to the deeper root zone that is expected for the
perennial vegetation. The deeper root zone results in a larger soil moisture reservoir
for storing water for subsequent ET. Overall magnitude depends on level of change
since the Fully Appropriated Condition and we assume that the adoption has been
significant.

4.c.ii. Irrigated Cropland to CRP/CREP

Low To Med +

The base condition for this practice would be irrigated cropland, mainly corn. The
positive impact of this change is due to reduced ET during periods of moisture stress
on the CRP/CREP land. Overall magnitude depends on level of change since the Fully
Appropriated Condition and we assume that the adoption has been significant.

5. Changes in crop production intensity

5.a. Higher plant populations

Low -

The base condition for this practice is a normal planting density of about 30,000 corn
plants per acre for irrigated land. The primary effect of increasing the density is that
the canopy closes earlier in the season. For most irrigated crops the leaf area index
for previous populations were well above the amount of leaf area that would
produce full ET. Higher populations allow for more ET somewhat earlier in the
season and the canopy may senesce more slowly but not materially. We expect that
this impact will be a small increase in ET but not materially. Impacts on dryland will
be minimal as precipitation generally dictates ET.

5.b. Narrower row spacing

Low -

This practice compares to a traditional row width of about 30 inches. The impact on
planting narrower crop rows allows the canopy to close more quickly and perhaps
last a little longer at the end of the growing season. Narrower rows do not increase
the leaf area index materially. The net effect will be a small increase of ET early and
late in the season, which would deplete streamflow slightly. Impacts on dryland will
be minimal as precipitation generally dictates ET.

5.c. Skip row planting

Low +

The base condition for this practice is planting rows at equal spacing for all rows.
Skip-row involves not planting one row out of a set; i.e. skipping a row. One scheme
skips one row and plants one row (every-other row skipped), a second scheme
involves planting two rows and skipping one row with a three row basic unit.
Skipping a row allows for storage of precipitation over the wider width which
requires more time for the roots of the crop to reach during the season. The
additional storage provides water to allow crops to complete crop development and
increase grain development. In the most arid areas, the impacts will probably be
small as precipitation is the limiting factor and this practice is only altering the time
during the season when the water is used for ET. In wetter years, and in the more
humid areas, there is a chance that some of the stored water in the skipped row will
not be needed for the season. If the skipped row was planted ET would have been
higher. The effect is that ET would be decreased in wetter years when the row is
skipped. This practice has only been adopted since the basin became Fully
Appropriated and is not widely implemented - thus we believe this impact will be
small.

6. Implementation of soil moisture sensors

Low

The base condition for this practice would be irrigated cropland without soil
moisture sensors. Assuming that the sensors are used for scientific irrigation
scheduling we’re assuming that the impact is low because we believe that the
increase in this practice has been minimal since the basin became Fully
Appropriated. The practice should have a positive impact on streamflow because of
fewer irrigation water applications thus less wetting of the plant leaves and soil.
Evaporation should be reduced.

7. Changes in rangeland management

The primary management practice change for rangeland is the management of
grazing duration and intensity. Higher levels of range management generally provide
periods on intense grazing and then regrowth periods. The base practice would be
where animals are free to graze the whole pasture. Enhanced management can have
two effects: (1) taller grass in some portions of the field after intense grazing and (2)
maintenance of different grass mixtures, as periodic grazing does not allow time for
the animals to graze out the desirable grasses with regrowth of less desirable
species. Enhanced management has gained popularity since the time at which the
basin became Fully Appropriated and has become significantly widespread. We
believe that enhanced management would lead to slight increases in ET due to more
regrowth but that the impact would be small. If ranchers planted a different grass
species, the impact could be different.

8. Application of Buffers

The base condition for this practice would be cropland, either irrigated or dryland.
The impact of this change would be due to a change in ET. If changing from irrigated
land to buffers, the impact would be positive since ET would likely go down. The
opposite would occur with dryland cropland. Since the Fully Appropriated
Condition, we assume that the adoption has been low and thus the impact is low.

9. Management of Phreatophytes/Invasive vegetation

Low +

The base condition for this practice would be a riparian zone with native species that
existed up to thirty years ago. Invasive species include salt cedar phragmites, Russian
olive and red cedar trees. Research has shown that removing the invasive species
next to a stream results in the majority of the impact ocurring in the first few years
after clearing. Once invasive species are removed, a mixture of understory species
quickly fill the area where the invasive species were located. The species that we
have observed are the native climax vegetation and thus the potential reduction of
ET from clearing invasive species is smaller than some reports. In addition, the
fraction of the watershed that is affect by riparian species removal is small for the
whole watershed. Thus, we expect the impact to be a small positive impact when
considered over a long period.

10. Others
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---Type of Models Needed ---

Irrigation hydraulics (SRFR, Sirmod,CPNozzle)

W)

---- Measurement Methods ---

PAGE 2 of 2

X |Evapotranspiration (Models that use Penman Monteith)

X lintegrated hydrologic model (MIKE-SHE, Farm Process/MODFLO

> | Matric potential and water content in root zone

x [ > |surface hydrology (SWAT, WEPP, HEC-HMS, MIKE-SHE)

X [> | X |Evapotranspiration (BREB, Eddy Co-variance, Remote Sensing)

X | X | X |X | X I Matric potential and water content in intermediate vadose zone
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Structural 2 258 EF S 6 & 22 S5 5 E_F & E 3 =
1. Conservation terrace X X[ X[ X X X X[ X X[ X|[X X X L2, L3, L4, L5, L10, L18, L19, L20, L21, L22, L23, L32
2. Non-jurisdictional/Non-permitted Small Dams X X| X| X X X| X X X | X X| X L25
3. Jurisdictional/Permitted Dams X X| X| X X X| X X X | X X| X
4. Canal rehabilitation X|X| X[ X[ X X X| X X X | X X L14
5. Conversion from open laterals and canals to pipelines X[ X[ X]| X[ X X | X X| X X X | X X | X L15, L14
6. Irrigation runoff recovery systems or return-flow facilities X X | X X| X X X| X L16, L27
7. Others
Non-Structural
1. Changes in tillage practices (I --> irrigated, R --> Rainfed)
1.a. Dryland X X X[ X X X| X|X|X| X]| X X | X X X| X L37, L45, L46, L52, L53, L54
1.b. Irrigated X X| X X[ X X X| X|X|X| X]| X X | X X X| X L37, L45, L46, L52, L53, L54
2. Changes in irrigation management
2.a. Scientific irrigation scheduling X X[ X X | X X|X|X]| X]| X X | X X X| X X L33, L35, L41, L75, L77, L78
2.b. Deficit irrigation X X X[ X X X|X|X]| X]| X X | X X X X L76, L79, L8O
2.c. Conversion of irrigated land to dryland cropland X X | X X| X X X[X| X[ X]| X X X X X X
2.D. Conversion of irrigated land to rangeland X X | X X| X X X[X| X[ X]| X X X X X| X X
3. Improvements in irrigation efficiency
3.a. Surge irrigation with furrow irrigation X X X X X X X X L17, L41, 142, L43, 162
3.b. Precision irrigation with variable rate center pivot technology X X| X X | X X X X X L63, L64, L65
3.c. Conversion to gated pipe with furrow irrigation X X| X X | X X| X[ X X X X X L16, L27
3.d. Conversion to conventional center pivot systems X X X | X X X| X| X X X X X X L16, L27
3.e. Conversion to sub-surface drip irrigation X X| X X | X X X[ X]| X X X X L16, L27
4. Changes in crop rotation pattern/mixes L66
4.a. Irrigated crops: more lower water consumption crops in rotation
with corn X X X|X X| X X X[X| X[ X[ X X | X X X X
4.b. Dryland crops
4.b.i. Conversion of wheat-fallow rotation to eco-fallow system X X X| X X X[ X|X]|X]| X]| X X X X X[ X X
4.b.ii. Conversion of cropland to rangeland X X X| X X X[ X|X]|X]| X]| X X X X X| X X
4.c. CRP conversion
4.c.i. Dryland Cropland to CRP X X X| X X X[ X[X]X| X[ X X | X X X[ X X L45, L46, L59, L60, L61
4.c.ii. Irrigated Cropland to CRP X X X| X X X[ X[X]X| X[ X X | X X X[ X X L45, L46, L59, L60, L61
5. Changes in crop production intensity
5.a. Higher plant populations X X X| X X X| X[ X|X|X] X X X X X X
5.b. Narrower row spacing X X X[ X X X|X[X]| X]| X X X X X X
5.c. Skip row planting X X X| X X X|X|X]| X]| X X | X X X X
6. Implementation of soil moisture sensors X X| X X X| X[ X[ X|X] X X X X X X
7. Changes in rangeland management X X X| X X X[ X|X]|X|X|[X X X X X| X X L38, L55, L56, L57, L58
8. Application of Buffers X X X[ X X X| X|X|X]| X]| X X[ X | X X X | X| X X L5, L28, L29, L30, L31
9. Management of Phreatophytes/Invasive vegetation X X X| X X X[ X[ X]|X|X|[X X | X X X X | X[ X X
10. Others
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Low Intensity Medium Intensity High Intensity
Multiplier for Expert dominant Expert + model Expert + Model + Field Evaluation of Multiple Practices - As a starting
Multiplier for Medium and 60% 30% 15% Uncertainty estimate, multiply the sum of costs of all individual
Structural Low Intensity* _High Intensity* $50,000 $300,000 $600,000 Baseline Values** practices by the following cost adjustment factors
1. Conservation terrace 3 4 $150,000 $1,200,000 $2,400,000 Cost Adjustment
2. Non-jurisdictional/Non-permitted Small Dams 2.5 3.5 $125,000 $1,050,000 $2,100,000 No of Practices Factor
3. Jurisdictional/Permitted Dams 2 3 $100,000 $900,000 $1,800,000 1 1.00
4. Canal rehabilitation 2 4 $100,000 $1,200,000 $2,400,000 2 0.66
5. Conversion from open laterals and canals to pipelines 2 4 $100,000 $1,200,000 $2,400,000 3 0.52
6. Irrigation runoff recovery systems or return-flow facilities 2 2 $100,000 $600,000 $1,200,000 4 0.44
7. Others 5 0.38
6 0.34
Non-Structural 7 0.31
1. Changes in tillage practices (I --> irrigated, R --> Rainfed) 8 0.29
1.a. Dryland 3.5 4.5 $175,000 $1,350,000 $2,700,000 9 0.27
1.b. Irrigated 3.5 4.5 $175,000 $1,350,000 $2,700,000 10 0.25
2. Changes in irrigation management >10 0.25
2.a. Scientific irrigation scheduling 2 3 $100,000 $900,000 $1,800,000
2.b. Deficit irrigation 3 4 $150,000 $1,200,000 $2,400,000 Here is an example of how to apply the cost
2.c. Conversion of irrigated land to dryland cropland 5 6 $250,000 $1,800,000 $3,600,000 adjustment factor:
2.D. Conversion of irrigated land to rangeland 5 6 $250,000 $1,800,000 $3,600,000
3. Improvements in irrigation efficiency Consider a project with medium intensity
3.a. Surge irrigation with furrow irrigation 1 2 $50,000 $600,000 $1,200,000 analysis of conservation terraces, canal
3.b. Precision irrigation with variable rate center pivot technology 3 4 $150,000 $1,200,000 $2,400,000 rehabilitation, and augmentation. The
3.c. Conversion to gated pipe with furrow irrigation 1 2 $50,000 $600,000 $1,200,000 associated single practice costs are $1.2 M, $1.2
3.d. Conversion to conventional center pivot systems 2 3 $100,000 $900,000 $1,800,000 M, and $1.8 M. If the projects were completed
3.e. Conversion to sub-surface drip irrigation 2 4 $100,000 $1,200,000 $2,400,000 individually, the cost total would be $4.2 M. But
4. Changes in crop rotation pattern/mixes if aI_I three projects were pooled into one
4.a. Irrigated crops: more lower water consumption crops in rotation with corn 4 5 $200,000 $1,500,000 $3,000,000 project, the total CO.St would be $4'2. M X 0.52=
$2.2 M. The cost adjustment factor in this case
4.b. Dryland crops in 0.52, the factor for three practices.
4.b.i. Conversion of wheat-fallow rotation to eco-fallow system 4 5 $200,000 $1,500,000 $3,000,000
4.b.ii. Conversion of cropland to rangeland 4 5 $200,000 $1,500,000 $3,000,000
4.c. CRP conversion
4.c.i. Dryland Cropland to CRP 4 5 $200,000 $1,500,000 $3,000,000
4.c.ii. Irrigated Cropland to CRP 4 5 $200,000 $1,500,000 $3,000,000
5. Changes in crop production intensity
5.a. Higher plant populations 2 3 $100,000 $900,000 $1,800,000
5.b. Narrower row spacing 2 3 $100,000 $900,000 $1,800,000
5.c. Skip row planting 2 3 $100,000 $900,000 $1,800,000
6. Implementation of soil moisture sensors 2 3 $100,000 $900,000 $1,800,000
7. Changes in rangeland management 4 5 $200,000 $1,500,000 $3,000,000
8. Application of Buffers 4 5 $200,000 $1,500,000 $3,000,000
9. Management of Phreatophytes/Invasive vegetation 5 6 $250,000 $1,800,000 $3,600,000
10. Others

Activities associated with low intensity are dominated by the use of expert opinion and the published literature with the assistance of some modeling and little if any field measurement
Activities associated with medium intensity are dominated by the use of expert opinion, the literature, and a strong emphasis on modeling and a small amount of field measurement if needed
Activities associated with high intensity are dominated by the blend of expert opinion, the literature, extensive use of models and a significant amount of field measurement

* The multiplier accounts for system complexity and what is already known

**Baseline values are relative values and are used in conjunction with the multipliers to determine the estimated budget
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Calin D. Perry and Andrea W. Milton
(University of Georgial

2007

/scasc/Proceedings/2007/orals/Perry.p
o

tice, focused
Southeast Us

Southeast US.

Nospecific time
period

No quantifiable technigues mentioned - just a
reference document.
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Crop Rotations
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and Dryland
Management
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Hergert, D.L. Martin, RIT. Clark
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Changes in ET - Yield relationships through
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otation,
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157

Road Effects on Hydrology.

Effects of Roads on
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Stream Networks

1A Jones, F.L. Swanson, B.C. Wemple:
andK. U, Sayder

Sep-99

Article outlines view of how road networks
ks at
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processes in streams and riparian systems

Oregon forests
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Ecological Effects of Roads

Roads and Their Major
Ecological Effects

RITT. Forman and LE. Alexander

1908

hitp://pracownia.org pl/plki/roads_and
their_major_ecological effects.pdf
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Alteration of
Streamflow
Characteristics
Following Road
Construction in North
Central ldaho

1.G. King and LC. Tennyson

k10

in watershed

enticated-false
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TIGER/Line Shapefiles and

Shape files for roads

US. Census Bureau

2006-current,
2000.1992

hito://www census gov/geo/maps-

Shapefiles of roads

Statewide
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n

Nebraska Counties and Nebraska

Obtain by County or from NOOR

Roads maps available statewide at state and/or
county level

state or county

Terraces

Design, layout,

management of terrace
svstems

Biolgical Engineers

Jan12

redir=8redirType=

AsaBE
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Soil and Water

Soil and water
terminology

Biolgical Engineers
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~ASABE Standard

s

Buffers

Buffers, common-sense.

U, Department of Agriculture
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Program Aid 1615

s

Irrigation Scheduling.

Using Modified
Atmometers for
Irrigation Management

Suat irmak, Jose O. Payero, and Derrel L.
Martin

0ctos.

UNL NebGuide G1579

Deficit Irigation

Effect of timing of 2
deficitirrgation
allocation on corn
evapotranspiration,
yield, water use
efficiency and dry mass

1.0, Payero, D.D. Tarkalson, S. Irmak, D.
Davison, 1. Petersen

ontent.cgi?article=1051&context=biosys
engfacout

Agricultural Water Management 96 (2009) 1387
97

Study done in North
Platte, NE

Measurements taken
20052006

Irrigation Scheduling.

Irrigation Scheduling:
Checkbaok Method

Steven R. Melvin, C.Dean Yonts

htto://ianrpubs unl.edulive/ec709/bulld
/ec709.ocff

UNL Extension Circular

Irrigation Scheduling.

Irrigation Scheduling,
Using Crop Water Use
Data

. Dean Yonts, Norman L. Kiocke

onhist

UNL

DeficitIrigation

Vield Response of Corn
to Deficit Irigation in a
Semiarid Climate

Jose 0. P "
Irmak, David Tarkalson

R Melvin, Suat

ontent.cgi?article=10508context=biosys
engfacout

(july 16,
2006), pp. 101-112

150

Response of Soybean to
Deficit Irigation in the

library/g|

of WestCentral
Nebraska

odf

Transactions of the ASAE, Vol. 48(6): 2189-2203
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Crop Rotations

Evaluating decision
rules for dryland
otation crop selection

David C. Nielsen

2011

ontent.csi?article=18728context-usdaar
sfacoud

Field Crops Research 120(2011) 254-261
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Buffers

Consumptive Use
Calculator. Evapo-
Transpiration
Calculations for Cover
Types in a Non-Stressed
Enviorment

USDANRCS

2009

Documentation for a spreadsheet analysis of
monthly ET estimates for crop and riparian

P_NE_DepletionPlan htm

Ulows for computation
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Regional

Monthly/ Annual

Calcuates monthly €T estimates for buffer and
ropland covers.
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Modeling Small
Reservoirs in the Great
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Overflow and Ground-
Water Rehcarge

Ravikumar 8. Choodegowda

2009

Developed models to estimate reservoir
overflow, gross seepage, and groundwater
recharge to evaluate the aggregate effect of
smal dams i the Republican River 8asin. The
models utilize POTYLOR for inflow and reservoir
water bal

Republican River 8asin

Monthly/ Annual

streamflow by 74 to 97%. 900 95% of reta

Researchers found that these reserverors reduce
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streamflow contributed ground-water recharge.

River Basin.

Model and or estimates could be applied to Platte.
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Skip-Row Planting
Patterns Stabilize Corn
Grain Yields in the.
Central Great Plains

Drew . Lyon, etal
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Skip-Row Planting and
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Grain sorghum water
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configuration in the
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‘AField Assessmentof a
Method for Estimation

Consumption By
Phreatophytes

1. Butler, G.J. Klutenberg, D.0.
‘Whittemore

KGS and KSU Study researched magnitude of
phreatophyte impact to stream-aquifer systems
in Kansas. Equation to calculate ET consumption

o treatment.

Arkansas and Cimarron
River basins in Kansas

Data collected 2003-
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Riparian Vegetation
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Stream Ecology
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and Kyle Herman

2012

\Ledu/~pmykleby/ripa

Goal of study was to develop quantitative
understanding of the role of riparian vegetation
‘dynamics, including invasive species, within

basins.

Platte and Republican
River basins.

Reporting Period
20082012

92
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