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Comments received from agency partners during the Draft Plan-EA review period are listed below.

Comment

Response

ACDNR

We recognize the need to provide sustainable
agricultural water sources for Houston, Dale,
Coffee and Geneva Counties. Although
meeting water supply needs of our society is
vital, the loss of wildlife and their habitat
must be minimized. Included in our authority
is ADCNR’s responsibility for the protection
and enhancement of wildlife (both aquatic
and terrestrial wildlife). This proposed
preferred alternative will be a change in the
hydrology of the watershed which will most
likely alter habitat and impact wildlife.
ADCNR is concerned about the overall
detrimental effects of this project on wildlife
and their habitat, especially during periods of
drought. It is critical to the ecological
integrity of the watershed to maintain
acceptable environmental flows and to
mitigate for the loss of State and Federal
trust resources.

If surface water is a source for irrigation, a site-specific
consultation with USFWS will occur. Additionally, each
potential location will undergo a site-specific environmental
evaluation conducted by NRCS personnel using the CPA-52
form (see Figures E-39 to E-43 in Appendix E). This
evaluation will determine risks to riparian, wetland, fish and
aquatic species, soil erosion, water quantity/quality,
invasive species, and cultural and historic sites.

The Choctawhatchee River system
represents one of the last sizable, free-
flowing, largely unregulated river basins
hydrologically connected to the Gulf of
Mexico. This connectivity makes the
Choctawhatchee River basin and its
tributaries important for the migration of
anadromous species: Gulf Sturgeon and
Alabama Shad. The Federally-threatened,
Gulf Sturgeon were once abundant in most
rivers of the Gulf Coast, but numbers have
since drastically declined due to over-fishing
and loss of river habitat. The
Choctawhatchee River has been identified as
one of the most important spawning and
rearing sites for the Gulf Sturgeon with
potential spawning sites in the Little
Choctawhatchee River. State and Federally
funded, subsidized or promoted increases in
irrigation water withdrawal within this basin
could alter the natural flow regime,
especially during drought periods and result
in the decline of aquatic species diversity.

If surface water is a source for irrigation, a site-specific
consultation with USFWS will occur. Additionally, each
potential location will undergo a site-specific environmental
evaluation conducted by NRCS personnel using the CPA-52
form (see Figures E-39 to E-43 in Appendix E). This
evaluation will determine risks to riparian, wetland, fish and
aquatic species, soil erosion, water quantity/quality,
invasive species, and cultural and historic sites. If project
implementation at a potential location may impact a T&E
Species, NRCS-AL and USFWS will follow a
programmatic agreement which includes a decision
diagram, conservation practice matrix with potential effects,
and recommended courses of action.

The applicant ranking process gives higher priority to farms
that have an existing conservation plan and a history of
applying conservation practices, such as conservation tillage
and cover crops. Additionally, each farm selected for this
project will have an Irrigation Management Plan developed
to manage the water application rate so the potential for run-
off is minimized. Each field will also have an updated
conservation plan developed.
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Increased irrigation and runoff can also
affect aquatic species by altering water
quality (e.g. dissolved oxygen levels and
temperature).

SPARROW models were used to model long-term water
quality parameters, specifically flow, nitrogen, phosphorus,
and sediment, and were also used to evaluate the effect of
increased irrigation and the associated changes in fertilizer
loads on estimated future TN loads. The conservative
scenario assuming 10 percent of each HUC-12 Irrigated,
does not result in any additional reaches exceeding the
recommended EPA benchmark of 2 to 6 mg/L (EPA, 2013).
The model results are described in Appendix D.2 Section
2.2.

As mentioned previously, increased
irrigation and basin wide water withdrawal
increases are known to affect streams
physical characteristics such as instream
hydrology. Instream flows downstream of
irrigation systems can become significantly
decreased, especially during normal dry
periods of the year. Individual case-by-case,
or <10% basin/HUC-12 percentage requests
may seem insignificant, but the cumulative
increases in water withdrawals (total water
use for watershed) to meet the growing
demand for water will eventually degrade
instream flows to a level that will impact
habitat, stream connectivity, aquatic
populations, and water quality. Increased
irrigation disrupts the flow and processing of
sediment and organic matter which is a
crucial function that streams provide to the
surrounding ecosystem.

In the Plan-EA, three scenarios are used to assess potential
impacts to water resources (see Appendix D2 Section 3.1
for more detail). The three scenarios are as follows: 1)
Current Irrigated Acreage in the Basin, 2) 10 percent of
HUC-12 Irrigated, and 3) All Agricultural Land in the Basin
Irrigated. Using the three scenarios allows us to compare the
most extreme scenario (All Agricultural Land Irrigated),
which is highly unlikely, to a more conservative scenario
(10 percent of HUC-12 Irrigated). The 10 percent rule is
partially based on a previous instream study (Richter et al.,
2003; USFWS and EPA, 1999). These criteria are agreed
upon by USEPA and USFWS for the Apalachicola-
Chattahoochee-Flint River Basin in Alabama, Florida, and
Georgia. As even the most extreme scenario would only be
expected to have minor impacts on water resources, the
anticipated number of increased irrigated acres under this
project is not expected to have significant impacts to water
resources or aquatic ecosystems. Additionally, any potential
impacts will be identified and addressed during site-specific
Environmental Evaluations and consultation with USFWS.

References:

Richter, B. D., Mathews, R., Harrison, D. L., & Wigington,
R. (2003). Ecologically Sustainable Water Management:
Managing River Flows for Ecological Integrity. Ecological
Applications, 13(1), 206-224.

USFWS and USEPA. (1999). Instream flow guidelines for
the ACT and ACF Basins interstate water allocation
formula. Report attached to letter dated October 25, 1999,
from Sam D. Hamilton, Regional Director, USFWS, and
John H. Hankinson, Jr., Regional Administrator, EPA, to
Lindsay Thomas, Federal Commissioner, ACT and ACF
River Basins Commissions. U.S. Fish and Wildlife Service,
Panama City, Florida, USA.
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The final EA will need to fully evaluate the
needs, alternatives, impacts, and mitigation
requirements of this project. Including a
Drought Contingency Plan is recommended.
This plan would detail operations/restrictions
for participants in the program during
periods of drought. This can be a complex
and difficult task when the natural resources
of the region and agriculture will be
competing for a limited water resource but
vital to ensure all water use stakeholders
needs are addressed in a fair and structured
process. A Drought Contingency Plan should
provide detailed triggers and steps that will
be taken to minimize environmental impacts
and maintain a minimum conservation flow
to streams in the system.

As part of Alabama’s State Drought Plan, the Alabama
Drought Assessment and Planning Team (ADAPT) advises
the governor and OWR about state activities related to
droughts. A subcommittee of ADAPT, the Monitoring and
Impact Group (MIG), collects and analyzes drought-related
data including flow, rainfall, and soil moisture. A
preliminary evaluation of the data by OWR or MIG may
trigger drought declaration levels that include Drought
Advisory, Drought Watch, Drought Warning, or Drought
Emergency. This process along with drought responses are
outlined in the Alabama Drought Management Plan
(ADECA and OWR, 2018).

If surface water is the primary source for irrigation, a site-
specific consultation with USFWS will occur. USFWS will
determine if pumping at the site is detrimental to the aquatic
environment. If so, the USFWS will determine the
minimum flow needed to pass at the pumping location.
Measures will be implemented to limit the intake and may
include a floating screen intake that requires a minimum
water depth to pump, an intake structure that limits water to
the pump at critical elevation, or similar measures.
Irrigation will be developed at each site to ensure that water
withdrawals, at the site level, are done in a manner that
minimizes impacts during low flow conditions and includes
USFWS recommendations.

Additionally, each potential location will undergo a site-
specific environmental evaluation conducted by NRCS
personnel using the CPA-52 form (see Figures E-39 to E-43
in Appendix E). If the CPA-52 review identifies the
potential for cumulative impacts from surface water
withdrawals, an adaptive management approach tailored for
the withdrawals that may pose a cumulative impact will be
taken. This approach may include further land-use analysis,
modeling, and evaluation to determine the actual potential
for cumulative impacts on a 12-digit HUC level,
recommendations for alternative water sources, and/or
limitations placed on the withdrawal during critical periods
realizing that low flows in Alabama often occur in October
during a time that irrigation would normally not be used or
used on a limited basis for cover crop germination.

Each farm will have a conservation plan developed that
outlines best management practices to limit off-site damage
concerns. Additionally, the SLO offers a 3-year Irrigation
Management Plan with vendor support, permanent soil
sensors, flow meters, and other similar equipment at no cost
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to the producer to promote the use of Conservation and Best
Management Practices.

Reference:

ADECA and OWR. (2018). Alabama Drought Management
Plan. Retrieved from https://adeca.alabama.gov/wp-
content/uploads/Alabama-Drought-Management-Plan.pdf

Have any instream flow studies in the region
been completed? If so, please include and
discuss. Instream flow should be protective
of the aquatic biota in the Choctawhatchee
River and its tributaries. In order to protect
the aquatic biota and recreational and
navigational values, we request the final EA
require maintenance of continuous
conservation instream flows in the system.
ADCNR recommends a minimum
conservation flow for unregulated waterways
shall be 30% Mean Annual Flow (MAF) or
will be based on an accepted instream flow
methodology such as the Instream Flow
Incremental Methodology (IFIM) that
utilizes native, flow-dependent fish species
in the analysis. These flows should be based
on historical or “unimpaired” hydrographs.
Any major water withdrawal proposals for
the basin should provide this flow. If such
studies are conducted, we request to be
consulted in the various aspects of the study
including design, data collection, analysis,
and interpretation of the results. The draft
EA should provide additional details
concerning the current and future overall
water supply needs of Dale, Coffee, Geneva,
and Houston counties and how these will
affect conservation flow targets. These
should include residential, nonresidential
agricultural and total water usage. It should
look at overall surface versus subsurface
consumption rates.

The USGS monitors daily streamflow for several streams in
the basin and the data is available online
(https://waterdata.usgs.gov/al/nwis/rt). The 10 percent rule
is partially based on a previous instream study (Richter et
al., 2003; USFWS and EPA, 1999). These are the criteria
agreed upon by USEPA and USFWS for the Apalachicola-
Chattahoochee-Flint River Basin in Alabama, Florida, and
Georgia. The 10 percent scenario is considerably more
conservative than the 30 percent MAF as the research was
based on irrigation demand of 18 inches per year, which is
higher than a farmer in this basin would reasonably use in
an average year (6-9 inches). The current analyses consider
overall withdrawals, which includes residential water usage.
Further information and analyses are beyond the scope of
this project.

On page 128, Section 4.9.2.3 it states, “For
these locations, stream water temperature
ranged from 15.5 to 20 degrees Celsius (C)
with an average water temperature of 16.6
(C).” Potential stream temperature effects
from the project are not discussed. Increased

If surface water is a source for irrigation, a site-specific
consultation with USFWS will occur. Additionally, each
potential location will undergo a site-specific environmental
evaluation conducted by NRCS personnel using the CPA-52
form (see Figures E-39 to E-43 in Appendix E). This
evaluation will determine risks to riparian, wetland, fish and
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temperature and lower DO can create
stressful conditions for aquatic life, including
fishes. Varied or increased downstream
water temperatures, as a result of a water
withdrawal/irrigation plans can negatively
impact downstream aquatic fauna, especially
under drought conditions, when human
consumption use and conservation flows for
natural resources are at increasing
competition. The impacts of water
temperatures on the aquatic environment
have been well documented in peer reviewed
literature. There is evidence to suggest that
water temperatures that are too high and too
low negatively impact aquatic organisms.
When water temperatures are altered, life
history processes can be severely impacted.
When water temperatures are too low, too
high or fail to reach species specific
optimums, due to unnatural water
temperature variation, the following can
occur: growth and recruitment can be
impacted, seasonal migrations may be
disrupted, delayed spawning occurs,
embryonic development can be inhibited,
abundance and early survival decline, insect
emergence is disrupted, benthic biomass is
reduced, and temperature-specific species of
fish are eliminated.

aquatic species, soil erosion, water quantity/quality,
invasive species, and cultural and historic sites.

During the applicant ranking process, farmers who would
withdraw from headwater or lower order streams will
receive lower ranking points for availability of water. As a
T&E species potentially exists in each HUC-12, NRCS will
consult with USFWS during site-specific environmental
evaluations.

On page 89, Section 4.5.2 Irrigation Status,
Figure 4-12, Map of Irrigated and Non-
Irrigated Agricultural Land, it would be
beneficial for further evaluation if the
identified current irrigation/center pivots
within the project area could be separated
into well withdrawal no pond/reservoir
pivots, well supplied pond/reservoir pivots
and stream pump withdrawal pivots. In
addition, it would be useful to know how
many of the current irrigated acreages in the
system have been or are currently part of a
state or federal cost share program.

The OWR has the certificate of use data for the capacity to
pump 100,000 gallons per day and reported water source.
The University of Alabama in Huntsville and Auburn
University completed a project for OWR in which they
attempted to link withdrawal reports (COU) with pivots in
the Wiregrass region but were not able to complete an
accurate assessment due to a lack of publicly available data
(see Barbre 2017 and Chaney et al. 2020). The best
available data was used to develop the recommendations in
this Plan-EA. The 10 percent scenario is conservative as the
research was based on irrigation demand of 18 inches per
year, higher than a farmer in this basin would reasonably
use in an average year (6-9 inches). Our current analyses
consider overall withdrawals including residential water
usage.

References:
Barbre, N. L. (2017). Irrigation and Certificate of Use
compliance in the Wiregrass Region of Alabama. Masters's
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Thesis. Auburn University, Auburn, AL. Retrieved from
https://etd.auburn.edu//handle/10415/5689

Chaney, P. L., Roland, J., Moore, M. & Burton, C. G.
(2020). Water Use Monitoring for Irrigation in the United
States: A Case Study in Alabama

and Lessons Learned for Achieving Sustainability, The
Professional Geographer. DOI:
10.1080/00330124.2020.1730194

On page 99, Section 4.8.1 Agriculture Crops,
a list of popular crops grown in this region is
provided. Additional information including a
breakdown of these crops grown by
percentage in the area and current irrigation
method would be beneficial during
evaluation. Do crops currently being grown
under irrigation/center pivot systems
differentiate in overall proportion from the
crops in the region grown under rainfed
conditions? Will additional irrigation/center
pivot farming, alter the proportion/types of
popular crops grown in the region? If so,
will the crops grown under irrigation have
higher or lower water demands, higher or
lower fertilization, insecticide/herbicide
treatment requirements? Providing additional
details in regard to the different crops grown
in the region and any shifts in use of
irrigation could improve the EA. For
example, major proportional changes in crop
types grown due to increased irrigation usage
could potentially change future water
withdrawal budget predictions. In addition,
increased fertilization, herbicide/pesticide
treatment changes among significant crop
shifts could outweigh any benefits provided
by the primary proposed alternatives benefits
premise that increased pivot irrigation will
“improve water quality and soil health
through increased organic matter and uptake
of in-field nutrients.” The entire EA draft
alternatives rely on the assumption from a
few limited studies that when more fertilizer
is applied to irrigated fields when compared
to rainfed, the stable soil moisture in
irrigated fields allows for increased uptake of
nutrients by the plants. Does this premise
take into account primary production crop

Requirements or restrictions will not be placed on the crop
of choice, but each site will have an Irrigation Management
Plan. Additionally, farmers will receive a conservation plan
that includes recommendations for fertilizers, herbicides,
crop rotations, etc. according to NRCS recommendations.

NRCS personnel use the Windows Pesticide Screening Tool
(WIN-PST) to identify pesticides capable of affecting non-
target organisms and with the potential to be transported via
runoff. Factors such as water table depth, rainfall
probability, and application area and method are considered
and used to determine potential risks to the environment.
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shifts? We note that Corn is used as a proxy
in several presented EA draft analyses, for
all irrigated crops because it usually requires
the most water of all row crops grown in the
Southeast, but it may be beneficial to run
other crops that take into account most
fertilization use or most insecticide use of all
row crops. For participants in the program
will there be any limitations on crop types
that are known to have high water uptake
demands, high
fertilization/herbicide/insecticide usage
requirements?

On page 130, Table 4-21, Common Wildlife
Species that Occur in the Vicinity of
Agricultural Crop Land within the Choc-Pea
Basin are included. According to Alabama’s
Comprehensive Wildlife Conservation
Strategy (ACWCYS), the aquatic fauna in
Choctawhatchee River basin is largely intact
due to the absence of large impacts in the
drainage. The Choctawhatchee River basin is
home to 119 fish species and 25 freshwater
mussel species. The ACWCS also notes that
there are currently 17 aquatic species of
greatest conservation need (GCN) located
within the Choctawhatchee River basin:
including: 8 mussel species, 4 fish species, 3
reptile species, and 2 amphibian species.
Among the 17 GCN species, 8 are State-
protected species and 5 species are
candidates for Federal-protection. Providing
an updated species list that includes state
protected species and species under review
for federal listing is recommended. In
addition, have any baseline habitat, species
surveys been proposed or completed to
coincide with the overall project in the
watershed?

The species list has been updated per this recommendation.
Data from local, state, and federal partners are used to avoid
impacts, so the recommendation to update this list is
appreciated. If surface water is a source for irrigation, a site-
specific consultation with USFWS will occur. If project
implementation at a potential location may impact a T&E
Species, NRCS-AL and USFWS will follow a
programmatic agreement which includes a decision
diagram, conservation practice matrix with potential effects,
and recommended courses of action. On-site surveys will be
performed if deemed necessary by USFWS and NRCS.

On page 24, Water Quality it states,
“Currently there are 36 303(d)-listed streams
in the basin, although only one of these
streams is listed as impaired due to
agricultural activity.” What is the combined
percent area irrigated for the 303(d) streams
listed as impaired due to agricultural
activity?

Dowling Branch in the Choctawhatchee River Basin in
Geneva County has a drainage area of 2,471 acres,
including 58 percent (1,433 acres) of the watershed in
agricultural/pasture hay usage (ADEM, 2008). Based on
center pivot data in the drainage area, approximately 15
percent (215 acres) of agricultural land is irrigated (see
Figure 4-23 in Section 4.9.2).
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Reference:

ADEM. (2008). Total Maximum Daily Load (TMDL) for
Dowling Branch. Retrieved from
http://adem.alabama.gov/programs/water/wquality/tmdls/Fi
nalDowlingBranchPathogensTMDL.pdf

On page 230, Section 8.4.4, Fish and
Wildlife Habitat, under Mitigation
Strategies, it states, “To prevent overdrawing
water from streams and rivers, careful
ranking criteria will be put in place to
prevent the funding of projects that would
pull from first and second order streams.
What are the details regarding this careful
ranking criteria system? In addition to initial
ranking will these sensitive first and second
order identified streams have any other post
selection compliance requirements?

If an applicant will need to withdraw from surface water,
preference will be given to those who will withdraw from
higher order streams (sixth or seventh) and a site-specific
consultation with USFWS will occur to receive their
recommendations. The language about the ranking criteria
has been changed in the Plan-EA to reflect this information.
Additionally, NRCS personnel have access to a stream order
GIS database which will allow identification of first and
second order streams during site-specific evaluations.

The draft EA does not propose any specific
compensatory mitigation for the loss of the
impacted wetlands and streams through a
combination of purchasing mitigation credits
from a mitigation bank, on site permittee
mitigation, and off-site mitigation. In
addition, the evaluation of the alternatives in
their extent of potential impacts on fish and
aquatic resources, it states that it is difficult
to evaluate until specific project sites have
been identified by the NRCS and the SLO. It
does state that on-farm evaluation (EE) per
NRCS-CPA-52 will be required on a case-
by-case basis to determine impacts and any
required mitigation measures. A case by case
approach has its benefits that we encourage
but at the same time we are concerned with a
post EA, case-by-case mitigation evaluation
that will not take into account the multiplied
and combined effects that the case-by-case
on-farm evaluations may not measure.
Considering the large impact area of the
proposed project, the draft EA should
address the overall adverse impacts to
wetlands and streams, and fish and aquatic
resources on a larger scale and also on a
case-by-case local scale basis. Include a
proposed mitigation plan for those impacts
for review. Provide in the Comparison of
Average Annual NED Costs and Benefits if
costs associated with maintaining fish and

The 10 percent scenario is used as a guideline for planning
irrigation expansion at the HUC-12 level (see Appendix D.2
Section 3.1 for more detail). Along with the site-specific
environmental evaluations and consultation with USFWS,
this scenario will help identify any cumulative impact
concerns. As the changes to water quantity and quality are
expected to be negligible to minor, we do not anticipate any
adverse impacts to wetlands or riparian areas.

If the CPA-52 review identifies the potential for cumulative
impacts from surface water withdrawals, an adaptive
management approach tailored for the withdrawals that may
pose a cumulative impact will be taken. This approach may
include further modeling and evaluation on a case-by-case
basis. Irrigation will be developed at each site to ensure that
water withdrawals, at the site level, are done in a manner
that minimizes impacts during low flow conditions and
includes USFWS recommendations.

If the site-specific environmental evaluations determine that
a) mitigation measures will be necessary and b) the site is
still eligible for the program, any costs resulting from
mitigation will be the responsibility of the producer.
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wildlife habitat and mitigation activities
(undetermined due to a case-by-case
strategy) are calculated and included. If not,
discuss the reason for exclusion and how
these costs could change the comparisons.

EPA

Conservation & Efficiency:

The EPA applauds NRCS’ approach to
conservation and efficiency. The Plan has a
consistent focus on using irrigation
techniques that maximize conservation and
efficiency. The EPA supports NRCS’s
approach on using irrigation techniques that
employ the latest technology for
conservation and efficiency.

Thank you for this comment.

Tiering/Site-Specific Evaluations of Water
Quality:

The EPA finds the tiering of environmental
analysis and site investigations as an
appropriate approach to NEPA. We
understand that the proposed plan is a
programmatic type analysis that does not
identify the specific details associated with
the engineering design and construction
activities that would be required to
implement the proposed action. Once project
site locations are identified, onsite EEs will
be carried out by authorized NRCS
personnel and tiered from this Plan-EA.
However, the Plan states that, when, ...the
impacts of the narrower project-specific
action are adequately identified and analyzed
in the broader NEPA document, no further
analysis would occur, and the Plan-EA
would be used for purposes of the pending
action.” The Plan-EA provides generalized
analysis related to water quality at a very
broad level, such as the HUC-8 or HUC-12
level. However, water quality is determined
on a waterbody-by-waterbody basis and
cannot be determined at such broad levels to
ensure project specific water quality
protection.

Recommendation:

ADEM has a River and Streams Monitoring Program
(RSMP) that assesses water quality in watersheds across the
state (see ADEM’s 2017 Water Quality Monitoring Strategy
for more information). Monitoring water quality is not part
of the typical site-specific evaluation. According to NRCS
policy, CPA-52 reviews will not be posted for public
review.

The farmer ranking criteria will be modified to give
preference to farmers not withdrawing from 303(d)-listed
streams.

ADEM. (2017). State of Alabama Water Quality
Monitoring Strategy. Retrieved from
http://adem.alabama.gov/programs/water/waqsurvey/WQMo
nitoringStrategy.pdf
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The EPA recommends that all EE’s include a
site-specific water quality review, discussed
in detail below, to ensure that water quality,
and the water quantity needed to protect the
aquatic life designated use is protected. The
EPA welcomes assisting in developing this
analysis in the EE Worksheets. In addition,
the EPA recommends that future tiered site-
specific analysis (NHPA Concurrences, ESA
Section 7 Consultations, etc.) be made
available to the public for review once
complete.

Water Quality Standards (WQS):

The Plan states that the preferred alternative
is anticipated to have minor effects on water
quality. EPA supports the Plan’s use of WQS
as the metric to evaluate impacts to water

quality.

Section 4.9.2 on water quality and Table 6-1,
Intensity Threshold Table refers to the
State’s Section 303(d) list. The correct
citation would be to refer to Alabama's EPA-
approved WQS (Chapter 335-6-10;
https://www.epa.gov/sites/production/files/2
014-
12/documents/alwgs_chapter335610.pdf) in
this section and throughout the Plan. Section
303(d) list is an assessment report for
impacts due to pollutants. This should
instead reference the state’s Integrated
Report, which includes both the Section
303(d) list, impairments due to pollutants,
(such as nutrients, DO, temperature) as well
as waters impaired by pollution, (such as
water withdrawals, ground water reductions,
or habitat alteration). These types of
impairments, which may be caused by
overextraction of surface and ground water
are considered in the Plan, are often referred
to as Category 4C waters (EPA 2015).

Recommendation:

Based on all of the above comments and
noting that WQS are either met or exceeded
(there is no moderate effect), the following
language is recommended:

Monitoring water quality is not part of the typical site-
specific evaluation under CPA-52 review. We have updated
the citation and have changed the wording to reflect State
Water Quality Standards.

A conservation plan will be developed for each project.
NRCS and ADEM have a pre-existing MOU that states if a
farm has a conservation plan they will recognize it as
adequate protection for protecting surface water on the

property.
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Minor: Changes to water quality in water
bodies that are unlikely to result in
exceedance of water quality criteria or result
in impairment of the designated use in the
State’s Integrated Report.

Moderate: N/A.

Major: Changes to water quality in water
bodies that result in exceedance of water
quality criteria or result in impairment of the
designated use in the State’s Integrated
Report.

In the Plan, water quality thresholds and
evaluations include terms such as Seasonal,
Temporary (days or months), Short-Term
Effects, (1-5 years), and Long-Term Effects
(>5 years). However, these time frames are
not appropriate for assessing compliance
with WQS. WQS each contain a frequency
and duration component that is used when
assessing if the WQS will be met reflecting
the time period that aquatic life can safely be
exposed to such conditions. Several water
quality criteria that protect for aquatic life
can result in impacts over very short periods
of time rather than months or years. For
instance, Alabama’s WQS reads, “[f]or a
diversified warm water biota, including
game fish, daily dissolved oxygen
concentrations shall not be less than 5.5 mg/I
at all times...” (emphasis added).”
Therefore, in that case excursions at the daily
time-step would be appropriate.

Recommendation:
The duration of effects should also be
amended to reflect the state WQS.

Each resource concern is evaluated in the Intensity
Threshold Table using the same timeframes to compare
effects to resources of concern. We have added the Alabama
WQS frequency and duration occurrences for different
metrics to Section 4.9.

Alabama’s water quality criteria are derived
to protect the designated use of a water body,
including Fish and Wildlife, which include,
“...fishing propagation of fish, aquatic life,
and wildlife,” and include that, “...waters
will be suitable for fish, aquatic life, and
wildlife propagation.” Criteria that apply to
each designated use can be found in the

If surface water is the primary source for irrigation, a site-
specific consultation with USFWS will occur. Additionally,
each potential location will undergo a site-specific
environmental evaluation conducted by NRCS personnel
using the CPA-52 form (see Figures E-39 to E-43 in
Appendix E). Each farm will have a conservation plan
developed that outlines best management practices to limit
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above referenced WQS. The Plan-EA notes,
for instance that total nitrogen (TN) is the
primary parameter of concern. EPA
appreciates that other parameters, such as
temperature, DO and turbidity — and all
criteria in Alabama’s WQS - be considered.
Protection of the overall aquatic life use
should also be considered (see Water
Quantity below.) The Plan limits review of
impaired waters to those with TN or
agricultural related pollutants. However, one
of the environmental effects of the project
will be water level reductions. If water levels
are decreased, pollutant concentrations,
regardless of source, become elevated.

Recommendation:

All water quality criteria should be addressed
in the EA and EEs regardless of source. The
aquatic life use should be included in
evaluating WQS. Where the project results in
lower water levels, concentration of existing
pollutants needs to be considered regardless
of the source.

- EPA recommends that as part of each EE,
the designated use of the water body be
identified, which can be found in chapter
335-6-11 Water Use Classifications for
Interstate and Intrastate Waters
(https://www.epa.gov/sites/production/files/2
014-
12/documents/alwgs_chapter335611.pdf)

- EPA recommends working with ADEM or
otherwise investing in biological monitoring
using similar metrics as the state in initial
projects to measure overall stream health
which could identify potential impacts from
the proposed action and ensure the protection
of the designated use.

- EPA recommends that reference to WQS
be made throughout the document, for
instance, in Table 3-5 and Section 8.5.

off-site damage concerns. Biological monitoring would be
beneficial but note that it is outside the scope of this project.

ADEM has a River and Streams Monitoring Program
(RSMP) that assesses water quality in watersheds across the
state (see ADEM’s 2017 Water Quality Monitoring Strategy
for more information). Monitoring water quality is not part
of the typical site-specific evaluation under CPA-52 review.

Total Nitrogen was identified as the contaminant of most
concern and was used as a proxy to estimate the impacts of
irrigating agricultural land. The 10 percent scenario is
conservative as the research was based on irrigation demand
of 18 inches per year, higher than a farmer in this basin
would reasonably use in an average year (6-9 inches). As
even the most extreme scenario (all agricultural land
irrigated) is estimated to only have minor impacts on TN,
we do not anticipate adverse effects on other water quality
parameters, such as temperature, DO, and turbidity.

Water use classifications were added to the table of 303(d)-
listed streams (Table 4-20) in Section 4.9.2.1.

Table 6-1, Intensity Threshold Table, also
includes the following related to Surface
Water Quantity and Ground Water when

If an applicant will need to withdraw from surface water,
preference will be given to those who will withdraw from
higher order streams (sixth or seventh). NRCS personnel
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determining Minor, Moderate or Major
impacts

- Surface Water Minor: Less than 10 percent
change in volume of streamflow.

- Surface Water Moderate: Greater than 10
percent and less than 20 percent change in
volume of streamflow.

- Surface Water Major: Great than 20 percent
change in volume of streamflow.

- Ground water Minor: Long-term, less than
10 percent change in depth to ground water.
- Ground water Moderate: [blank]

- Ground water Major: Long-term, greater
than 10 percent change in depth to ground
water.

The EPA supports the use of an approach
that does not allow more than 10 percent
withdrawal of surface water to retain the
aquatic life use, which is consistent with the
leading scientific recommendations of the
Sustainable Boundary Approach. When used
as designed, this approach reflects the natural
flow regime using a percent of withdrawal
approach based on a daily time step from the
historical period of record for a waterbody.
(Richter, 2010; Richter et al, 2011.) (See
also, EPA Protecting Instream Flows:
https://cfpub.epa.gov/watertrain/moduleFram
e.cfm?parent_object id=264)

However, it is unclear how this metric was
used or how compliance with the 10 percent
was determined. This metric does not appear
to be carried through as a requirement for
each project and assessment may be based on
broad, basin level reviews. It is unclear what
baseline will be used for the delta 10 percent.
According to the USGS as many as 86% of
rivers and streams nationally have already
had stream flows altered, so using the start
date of a project may not take into account
previous flow reductions. It is also unclear if
this is a 10 percent average change. Impacts
to aquatic life are not subject to averaging
over time. For instance, if water withdrawals
at extreme low water conditions occurred
caused habitat to dry out, increased
temperature or decreased DO for even a

have access to a stream order GIS database which will allow
identification of first and second order streams during site-
specific evaluations. Consultation with USFWS will provide
recommendations for water withdrawal limits during
extreme flow conditions.

The 10 percent rule is partially based on a previous instream
study (Richter et al., 2003; USFWS and EPA, 1999). These
are the criteria agreed upon by USEPA and USFWS for the
Apalachicola-Chattahoochee-Flint River Basin in Alabama,
Florida, and Georgia. Our 10 percent scenario is
conservative as the research was based on irrigation demand
of 18 inches per year, higher than a farmer in this basin
would reasonably use in an average year (6-9 inches).

This approach promotes the sustainable development and
use of resources. The current approach evaluating impacts
to environmental, social/economic, and cultural resource
embodies the core components of sustainability.
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short period of time, it could result in
impairment of the water quality and loss of
aquatic life yet still meet a growing season
average.

Recommendation:

The EA should use a scientific method,
such as the Sustainable Boundary approach,
to outline how the percentage of flow
approach will be defined and used in the EA.

The percentage of flow needs to be
defined, including the baseline using a
scientific method used and the baseline from
which it will be measured.

The percentage of flow needs to be
defined, including the baseline using a
scientific method used and the baseline from
which it will be measured.

EPA recommends that measurement of
the percent of flow change not be averaged
but be based on a shorter time-step, at a
minimum, monthly, but preferably, daily.

EPA recommends that each EE include an
evaluation of the amounts of water that can
be safely extracted using the percent of flow
approach.

Water Quantity Needed to Protect Water
Quality:

In Section 4.9.1.2 Surface Water Quantity,
the Plan states, “[i]t should be noted that
Alabama does not currently regulate in-
stream flow, and has no law or regulations
prescribing flow standards.” While it is
correct that Alabama does not have explicit
flow criteria in their EPA-approved WQS,
EPA has clarified that all states, including
Alabama, have WQS that implicitly include
the water quantity needed to protect water
quality and aquatic life. For instance,
Alabama’s Fish and Wildlife designated use
provides for the protection of aquatic life
which implicitly needs water in amounts to
survive and propagate. EPA appreciates that

If surface water is the primary source for irrigation, a site-
specific consultation with USFWS will occur and they will
determine if pumping at the site is detrimental to the aquatic
environment. If so, USFWS will determine the minimum
flow needed to pass at the pumping location. Measures will
be implemented to limit the intake and may include a
floating screen intake that requires a minimum water depth
to pump, an intake structure that limits water to the pump at
critical elevation, or similar measures. Additionally, each
potential location will undergo a site-specific environmental
evaluation conducted by NRCS personnel using the CPA-52
form (see Figures E-39 to E-43 in Appendix E). Each farm
will have a conservation plan developed that outlines best
management practices to limit off-site damage concerns. If
the CPA-52 review identifies the potential for cumulative
impacts from surface water withdrawals, an adaptive
management approach tailored for the withdrawals that may
pose a cumulative impact will be taken. This approach may
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the NRCS is working closely with the US
FWS to determine flows needed to support
rare fishes, mussels, snails, and crayfish
(page 131.) However, Alabama WQS protect
for all aquatic life in the designated use, not
only rare and endangered species. In several
places throughout the document concerns are
noted for excessive withdrawals of water.
EPA has clarified that excessive withdrawals
may remove all uses of waterbodies,
including aquatic life (EPA 2015, pages 13-
16, EPA 2016). However, those concerns are
not carried throughout the analysis or
included as part of the analysis to meet WQS
under the CWA. For instance, in Table 3-5,
wetlands and fish/aquatic life habitat are
both mentioned as concerns. The rationale
does not include any reference to loss of
function or habitat due to water withdrawals.

Alteration of water quantity and flows is
extensive in the US and may be the primary
cause of ecological impairment of rivers and
streams nationally (USGS, Carlisle, et al,
2010). According to EPA and the USGS,
“[hJuman-induced alteration of the natural
flow regime can degrade a stream’s physical
and chemical properties, leading to loss of
aquatic life and reduced aquatic
biodiversity.” (EPA 2016). This includes
changes to the amount of water in rivers and
streams due to surface and ground water
withdrawals. For instance, a reduction in
surface water flows due to surface or ground
water withdrawals can cause changes to the
physical components of stream that impair
aquatic life, such as reduction of the wetted
width of streams, loss of habitat, prolonged
dry-outs or ponding. Reduction of surface
and ground water can cause water
temperature to increase which in turn can
depress DO. Therefore, states are encouraged
to not look solely at the water quality
criteria, but also look at impacts to the
aquatic life designated use where hydrologic
alteration is a factor. The Plan states that the
Preferred Alternative is anticipated to have
minor effects on water quality. The Plan
acknowledges in Table 3-5 (Summary of

include further modeling and evaluation on a case-by-case
basis. Irrigation will be developed at each site to ensure that
water withdrawals, at the site level, are done in a manner
that minimizes impacts during low flow conditions and
includes USFWS recommendations.

Additionally, the SLO offers a 3-year Irrigation
Management Plan with vendor support, permanent soil
sensors, flow meters, and other similar equipment at no cost
to the producer to promote the use of Conservation and Best
Management Practices.
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Resource Concerns) that a noted concern
during scoping was excessive ground and
surface water withdrawals had the potential
impact water quality and water quantity.
However, that was not carried over into the
analysis. With the addition of certain
provisions as recommended in these
comments and suggestions for EEs, a minor
effect may still be possible while correctly
citing the impact.

Recommendation:

* The EA should be revised to note that
lowering water levels can affect water
quality and the water quantity needed to
protect the aquatic life use under the Clean
Water Act.

* The EPA recommends that irrigation
applicants monitor flows, particularly during
the low-flow summer months, during
drought, and during peak pumping from
surface and ground water to document
reductions in flow that could impair the
designated use.

* EPA recommends that rationales in tables,
and throughout the document, acknowledge
that changes to water quantity can affects
water quality, wetlands, aquatic life and
aquatic life habitat.

* EPA recommends that the EA, and
subsequent EE’s ensure that irrigation is
developed at each site to ensure that water
withdrawals, at the site level, are done in a
manner to prevent impacts to the designated
use, including Alabama’s Fish and Wildlife
Use Designation, such as the percent of flow
approach described above.

The Preferred Alternative is anticipated to
have no effect/neutral effect on recreation.
Considering the potential project areas are
already designated and being used for
agricultural production currently, there are
no recreational opportunities present in the
proposed project area. However, surface
water withdrawals and lowering base flow in

The 10 percent scenario is conservative as the research was
based on irrigation demand of 18 inches per year, higher
than a farmer in this basin would reasonably use in an
average year (6-9 inches). No adverse effects to fish and
aquatic species, instream flow, water levels, or wildlife are
anticipated, so any effects on associated recreational
activities are expected to be negligible.
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streams can impact recreation, such as
paddle sports and fishing.

Recommendation:

The EPA recommends the final Plan include
an analysis of potential impacts on water
sports, kayaking and fishing and any other
potential economic impacts that could be
realized by water withdrawals in the basin.

Environmental Effects of Alternatives
Analysis:

Section 6.8.1.2 and subsequent sections that
address Surface Water Quality addressed the
potential to contribute to pollutants in
surface water bodies looking at TN, DO and
turbidity. There is no information in this
section on protection aquatic life or the
designated uses in the State WQS.

Section 6.8.2.1 and subsequent sections that
address Surface Water Hydrology provides
the analysis on the impacts to Water
Resources from the Preferred Alternative and
states, “[w]ithdrawal of water from streams
for irrigations will lead to reduced flow in
streams,” as well as altering other
components of the flow regime. EPA
acknowledges the accuracy of the statement
that, [w]ithdrawals during a drought may
exacerbate already low stream flows,” and
that the withdrawals typically occur during
periods of low flows. The analysis states that
it could result in, *“...impacts on in-Stream
and riparian habitats.” Similar statements
acknowledge that reduced ground water can
cause similar reductions in flow. An analysis
was done at the HUC-8 level with an
“irrigation density” analysis used as a proxy
for HUC-12 watersheds. A threshold was
used of, “less than 10 percent of the overall
drainage areas irrigated by surface water,”
to, “protect local water supplies and existing
irrigation investments,” based on reports
from Srivastava (2010) and Handyside
(2009). Although acknowledging lower
stream flows, changes to the flow regime,
and impacts to in-stream and riparian habitat,

If surface water is the primary source for irrigation, the on-
farm analysis will evaluate current hydrology of the stream.
The 10 percent rule is partially based on a previous instream
study (Richter et al., 2003; USFWS and EPA, 1999). These
are the criteria agreed upon by USEPA and USFWS for the
Apalachicola-Chattahoochee-Flint River Basin in Alabama,
Florida, and Georgia. Additionally, anticipated effects to
fish and aquatic species are expected to be negligible to
minor and are discussed in Section 6.2 of the Plan-EA.

The need to protect instream flows is described in the
Richter et al. (2003) approach. The analyses of water
quantity and quality provide relevant data that allows for
project impacts on aquatic ecosystem health to be evaluated.
The project to expand irrigation for existing agricultural
lands will have minimal human interactions during the
implementation of new equipment, but either no impact or
minor impacts are anticipated. The ranking approach to
select farms for funding also give priority to higher stream
orders that will further minimize potential low flow impacts.
Also, flows, duration, and frequency of changes can be
evaluated in the on-farm analysis as required.
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there is no analysis on the impacts to aquatic
life.

Recommendation:

The EPA recommends that this section be
amended to reflect CWA requirements and
that during each EE, prior to project
implementation, the hydrology of the stream
be evaluated to determine the maximum
withdrawal amount that can be used without
impairing the use for each stream, using a
scientifically based method. (Richter, 2010;
Richter et al, 2011.) (See also, EPA
Protecting Instream Flows:
https://cfpub.epa.gov/watertrain/moduleFram
e.cfm?parent_object_id=264)

Construction of Ponds:

The EPA understands that the proposed
project may fund the construction of ponds
when adequate water pressure cannot be met
by water flows from underground wells.
Construction of ponds on streams, or
impounding waters on streams impacts water
quality. In addition, considering the
pumping intervals of three days and 24-hr
pivot cycle, these ponds may have a fairly
large footprint.

Recommendation: The EPA recommends
that ponds not be located on or near and
avoid all impacts to ephemeral, intermittent,
and perennial streams and any other
identified waters of the US. EPA
recommends compliance with Section 404 be
re-evaluated in EE’s if any pond is
constructed on a water of the US. The EPA
also recommends the final EA/Plan include
the size and scale of a typical pond that
would be used as described in the Plan.

It is the intent of this project that no ponds will be
constructed in streams or waters of the US. However, if no
other options for adequate water supply are available, in-
stream ponds will be considered. The construction of in-
stream ponds will follow the criteria as set forth in the Field
Level Agreement between the NRCS and USACE.

Drought cut-offs for pumping and
withdrawals:

The anthropogenic response to drought can
be to draw high levels of water for irrigation.
This occurs at a time when aquatic
ecosystems are at their most stressed. (EPA

As part of Alabama’s State Drought Plan, the Alabama
Drought Assessment and Planning Team (ADAPT) advises
the governor and OWR about state activities related to
droughts. A subcommittee of ADAPT, the Monitoring and
Impact Group (MIG), collects and analyzes drought-related
data including flow, rainfall, and soil moisture. A
preliminary evaluation of the data by OWR or MIG may
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https://cfpub/

Water Quality Standards Handbook, Chapter
5:
https://www.epa.gov/sites/production/files/2
014-09/documents/handbook-chapter5.pdf)
In the southeast, there have been instances
where irrigation continued during extreme
droughts to the point of leaving streams
completely dry and imperiling species,
including endangered mussels. Removing all
water from a river or stream impairs all uses
for that water body. (EPA 2015)

Recommendation: The NRCS should ensure
that irrigation does not continue during
periods of extreme low flows or extended
drought. Drought cut-off levels should be
developed for each project at the site-level
that should not be exceeded to protect the
aquatic life designated use. We also
recommend these drought cut-offs be
included in the mitigation section of the EA.

trigger drought declaration levels that include Drought
Advisory, Drought Watch, Drought Warning, or Drought
Emergency. This process along with drought responses are
outlined in the Alabama Drought Management Plan
(ADECA and OWR, 2018).

If surface water is the primary source for irrigation, a site-
specific consultation with USFWS will occur. Surface water
withdrawals from streams with species of concern will
include a consultation with USFWS for minimum flow
recommendations. Should it be determined that a surface
water location will not support both irrigation requirements
and T&E species during low-flow conditions, NRCS will
assist the landowner in finding a more sustainable water
source, such as a well. Irrigation will be developed at each
site to ensure that water withdrawals, at the site level, are
done in a manner that minimizes impacts during low flow
conditions and includes USFWS recommendations.

Additionally, each potential location will undergo a site-
specific environmental evaluation conducted by NRCS
personnel using the CPA-52 form (see Figures E-39 to E-43
in Appendix E). If the CPA-52 review identifies the
potential for cumulative impacts from surface water
withdrawals, an adaptive management approach tailored for
the withdrawals that may pose a cumulative impact will be
taken. This approach may include further land-use analysis,
modeling, and evaluation to determine the actual potential
for cumulative impacts on a 12-digit HUC level,
recommendations for alternative water sources, and/or
limitations placed on the withdrawal during critical periods
realizing that low flows in Alabama often occur in October
during a time that irrigation would normally not be used or
used on a limited basis for cover crop germination.

Each farm will have a conservation plan developed that
outlines best management practices to limit off-site damage
concerns. Additionally, the SLO offers a 3-year Irrigation
Management Plan with vendor support, permanent soil
sensors, flow meters, and other similar equipment at no cost
to the producer to promote the use of Conservation and Best
Management Practices.

Soil Moisture Sensors/Micro-
Irrigation/Subsurface Drip:

The EPA understands that there are several
water conservation practices being proposed
in this Plan. We are strongly supportive of

Thank you for this comment.
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these measures and encourage maximum use
of these measures when possible.

Impacts on Ground Water and Aquifers:

The Preferred Alternative is anticipated to
have minor effects on both surface and
ground water quality. However, the EPA is
concerned that there this did not take into
account the impact to the loss of water
quantity that could impact water quality in a
stream.

The contribution of base flow from ground
water to a stream is an integral component
surface waters, particularly during dry
seasons and summer low flows. Reduction of
base flow, which may be cooler than surface
water runoff, may also increase temperature
of streams and lower dissolved oxygen. The
loss of flow and changes to temperature and
dissolved oxygen may impair aquatic life
and the designated use of the waterbody. The
Plan notes that interaction between surface
water and ground water stating that, “Any
significant drawdown in ground water could
lead to reduced streamflow,” (page 189) and
that extreme drawdown will be minimized.
However, placement of the wells can have an
effect on streamflow even if there is not
‘extreme drawdown.” The Plan denotes that
placement of wells is considered primarily
when considering the effect that wells have
on other nearby wells. However, the
placement of wells in relationship to the
surface water body is also critical.

Recommendation:

The EPA recommends that the Plan be
amended to state that during each on-site
farm evaluation, an evaluation be made on
the placement of the wells to minimize
impact on surface water. States, such as
Michigan, have developed tools like the
Michigan Water Withdrawal Assessment
Tool
(https://www.michigan.gov/egle/0,9429,7-
135-3313_3684_45331-477090--,00.html) to
provide a streamlined process for farmers to

This project mainly utilizes confined aquifers which will not
affect stream flow. The only aquifers that could be
unconfined or partially confined are the Crystal River
aquifer and the underlying Lisbon aquifer. Individual site
visits will be conducted by a hydrogeologist to assist in
proper well placement which is crucial to avoid excessive
withdrawals from aquifers, confined or not.

The 10 percent scenario is conservative as the research was
based on irrigation demand of 18 inches per year, which is
higher than what a farmer in this basin would reasonably
use in an average year (6-9 inches).
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register the location of wells for irrigation
while reducing the likelihood of adverse
impacts to surface water. If a tool such as
this cannot be readily used in Alabama, the
on-site evaluation should do a site-specific
analysis to place the ground water well in a
location that minimizes impacts to surface
water.

Comparing ground water withdrawals to a
percentage of aquifer recharge may lead to
the conclusion of a minor impact. However,
the ground water withdrawals in a local area
during drought conditions could lead to a
local major impact. The local withdrawals
during drought conditions should be
managed to avoid a major impact. Similar to
the recommendations for surface water,
visual assessment to changes in flows,
wetted width or other indicators, as well as
changes to flow at a daily time-step rate not
to exceed 10-20 percent of historical flows,
should be used to prevent impacts.

EPA is concerned that additional irrigation
wells could interfere with existing public
water supply drinking water wells
(community and non-community), domestic
wells used for drinking water and other
purposes, and with industrial wells.
Domestic wells often are not represented in
available databases and must be looked for.
The well siting tool should address drought
conditions because that is when the pumping
interference impacts will be the greatest.

Recommendation:

The EPA recommends avoiding using the
surficial unconfined aquifer when possible.
Pumping impacts from the surficial aquifer
to surface waters will be most significant
during periods of drought. We recommend
that the well siting tool direct users to deeper
water sources when available.

The Geological Survey of Alabama operates
four ground water level monitoring wells in
the watershed. Recommend increasing this
number to reflect additional pumping in

This project mainly utilizes confined aquifers which will not
affect stream flow. The only aquifers that could be
unconfined or partially confined are the Crystal River
aquifer and the underlying Lisbon aquifer. Individual site
visits will be conducted by a hydrogeologist to assist in
proper well placement which is crucial to avoid excessive
withdrawals from aquifers, confined or not. This project
will not recommend well placement near municipal drinking
water wells or wells that would withdraw from the same
aquifer. Increasing the number of ground water level
monitoring wells in the watershed would be beneficial, but
that is beyond the scope of this project.

The GSA has a database containing well data derived from
official sources including the ADEM Form 60 (Notification
of Intent to Drill a Water Well and Certificate of
Completion) and USGS historical records. This database
can be accessed online using the Water Well Finder
interface which displays relevant information such as
location and water level, geochemical, and stratigraphic
data.

As part of Alabama’s State Drought Plan, the Alabama
Drought Assessment and Planning Team (ADAPT) advises
the governor and OWR about state activities related to
droughts. A subcommittee of ADAPT, the Monitoring and
Impact Group (MIG), collects and analyzes drought-related
data including flow, rainfall, and soil moisture. A
preliminary evaluation of the data by OWR or MIG may
trigger drought declaration levels that include Drought
Advisory, Drought Watch, Drought Warning, or Drought
Emergency. This process along with drought responses are
outlined in the Alabama Drought Management Plan
(ADECA and OWR, 2018).
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lower-yield aquifers and in areas with
significantly more water withdrawals.

It would be useful to have a single graphic to
show the availability of ground water
resources in the Choc-Pea watershed. This
would ideally be a 3-dimensional
representation to show the surface expression
and vertical availability of ground water
resources. Recommend working with the
Geological Survey of Alabama (GSA).

Much material is included in GSA Bulletin
186, “Assessment of Groundwater Resources
in Alabama, 2010-2016" that could be
adapted to this graphic.

Recommendation:

The EPA recommends that all water
withdrawals be metered, ground water and
surface water withdrawals.

The GSA assessment includes cross sections at certain
points and along certain iso-lines. The goal was to produce
useful maps for production zones/depths for specific well
placement. However, attempting a 3D model across the
entire 2-million-acre basin would be challenging. Maps
were created that show the optimal production zone for each
of the aquifers (see Section 4.9.1.1).

Additionally, the SLO offers and fully funds a 3-year
Irrigation Management Plan with vendor support which
includes permanent weather stations, soil sensors, and flow
meters.

NWFLWMD

Require an assessment of irrigation
efficiency for participation in Alabama’s
irrigation program. The District’s cost share
program has had tremendous success when
coupled with a Mobile Irrigation Lab (MIL)
service, with which producers are able to
determine irrigation efficiencies of irrigation
systems and make necessary improvements
to optimize efficiency. In Florida, the MIL is
a partnership between the District, the
Florida Department of Agriculture and
Consumer Services, and the USDA-Natural
Resource Conservation Service. This
partnership has proven so beneficial that
participation is now a stipulation for
receiving cost share funding.

The SLO requires producers to complete the Alabama
Irrigation Initiative Certification before receiving cost-share
funds. The certification requires the irrigation system to be
installed per the design specifications and practices as
determined by NRCS, as well as the specifications of the
manufacturer. Additionally, the SLO offers a 3-year
Irrigation Management Plan with vendor support,
permanent soil sensors, flow meters, and other similar
equipment at no cost to the producer to promote the use of
Conservation and Best Management Practices.

Require participants to meet a minimum set
of criteria before receiving assistance. The
District’s cost share process requires such
criteria be met at the time of contract
completion. This ensures that any system
receiving assistance will operate at the
highest efficiency possible with respect to
both nutrients and water use. The District
requires the following to be part of systems
receiving cost-share assistance:

Producers are required to complete the Alabama Irrigation
Initiative Certification which ensures that the installed
irrigation system meets NRCS specifications and practices
for irrigation infrastructure. For example, NRCS Practice
Standard 442 instructs producers to use automatic valves for
sprinkler systems/center pivots. Additional equipment to
promote the use of Conservation and Best Management
Practices is offered at no cost to the producer and includes a
3-year Irrigation Management Plan with vendor support,
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o Pump bowl upgrades to a “low” pressure
system (<40 psi) with drop nozzles

o Irrigation retrofits, if needed, to accept
automation

0 Variable rate irrigation systems (Speed
Control or Zone Control)

o0 Electrical conductivity mapping (to be
used in irrigation prescriptions)

0 Precision soil sampling

0 Soil moisture meters

o Irrigation system automation

0 Flow meters

0 Automatic shutoff device

0 Endgun control

0 Cover crops during non-production periods

permanent weather station, soil sensors, and flow meters.
Irrigation retrofits are not included under this project.

While VRI requires more intensive management that may
seem overwhelming to farmers new to irrigation, vendor
support is provided for three years. Additionally, all new
pivots are capable of being retrofit to include variable speed
or zone control, although VRI is preferred.

Implement variable rate irrigation as a
requirement for participation. The District’s
cost share program has shown tremendous
benefit to the resource through this practice.

Although not a requirement, the SLO will offer and fully
fund variable rate irrigation components to producers who
participate in the program, as well as a 3-year Irrigation
Scheduling Plan, vendor support, permanent soil sensors, a
weather station, and flow meters.

Require soil moisture sensors to be installed
and used. These have been crucial for
assisting farmers in determining
evapotranspiration rates for particular crops
and fields and for better anticipating
irrigation needs, rather than trying to “bank”
water and risk leaching.

The SLO will offer and fully fund soil moisture sensors to
producers who participate in the program.

As a general comment, it is recommended
that Alabama’s program be implemented
with an objective of protecting watershed
resources, including water quality and
guantity, as these are essential for sustaining
watershed resources and functions for the
overall riverine/estuarine watershed. For
context, please see the District’s
Choctawhatchee River and Bay watershed
Surface Water Improvement and
Management (SWIM) Plan, available at
www.nwiwater.com/WaterResources/Surfac
e-Water-Improvement-and-Management.
Among the priorities identified in this plan is
Interstate Coordination, envisioning
comprehensive and coordinated management
of the watershed from an interstate
perspective.

One of the purposes of the program is to protect basin water
quality, in addition to minimizing damage to plant health
and vigor and improving soil health. The project would be
developed such that it adheres to State and Federal law and
sustainably uses water resources, which will ensure that
basin water quantity will not be negatively impacted.
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GSA

The document does an excellent job of
integrating and condensing many disparate
topics into several options for expanding
irrigation in one of the primary agricultural
areas of Alabama. | am gratified to see the
inclusion of metering and aquifer tests
required for new well installations for two
reasons. First, accurate water use data is
necessary for evaluating long-term effects of
irrigation in the state and for accomplishing
the goal of sustainable water resources in any
area. Second, aquifers are diverse in terms of
their hydrologic characteristics and any
attempt to generalize them may result in the
overuse of the groundwater system and
potential abandonment of a production well,
requiring the drilling and installation of an
additional well. A good aquifer test and
evaluation of the test data will result in water
withdrawals in equilibrium with the
groundwater system and sustainable long-
term use of the irrigation source, which is
what all of us want, especially the farmers.

Thank you for this comment.

This comment concerns the maps presented
in the document on pages 103-108. A
general comment is that the aquifer maps
(Figures 4-15 to 4-19) do not present an
accurate depiction of the recharge areas for
the individual aquifers. The primary source
of recharge for an aquifer is where it crops
out at the surface. Additional recharge may
occur in the subsurface due to vertical
movement of groundwater through bounding
units. However, without flow modeling,
trying to estimate the amount of recharge
from this mechanism will be highly
inaccurate and misleading. | assume that this
was not done during this study, and only
recharge through the outcrop area was
assumed and included in the analysis. One
example is the Salt Mountain recharge area
depicted in Figure 4-19. The entire northern
half of the area is shown as the recharge area
for the aquifer; however, no Salt Mountain
crops out in the depicted area which will
result in an over estimation of available

We have addressed the issues with the aquifer contour
maps. Please see Section 4.9.1.1 of the Plan-EA for the new
maps. Additionally, the colors in Figure 4-14 have been
changed to better distinguish between the different recharge

areas.
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water. Another example is Figure 4-16,
which designates the northern part of the
basin as the recharge area of the Gordo
aquifer. The Gordo does not crop out
anywhere within the area and is not defined
for East Alabama. The bottom line is that
accurate recharge area maps need to be used
to estimate available water. A minor
secondary comment is that the individual
units depicted in Figure 4-14 are difficult to
discern. We suggest using colors of different
hues which will allow the reader to gain a
better understanding of the distribution of the
recharge areas.

The use of recharge rates (Appendix D,
Table D-29) in modeling the irrigation
potential for groundwater can be
informative, but caution should be applied
because the calculated rates do not entirely
apply downdip of the recharge area.
Groundwater flow rates, which have been
established using isotope data in this and
other areas of Alabama's coastal plain
indicate that recharge waters move slowly
downdip. Hydrographs from wells taken out
of service that have required substantial time
to recover to pre-pumping levels after they
have been significantly stressed support this
premise. The statement that "it is challenging
to estimate from which aquifer a particular
withdrawal is occurring™ is true, but this
challenge can be mitigated if accurate
drilling records are recorded and a qualified
hydrologist participates in the drilling
process. One way to consider groundwater
derived from the deeper levels of these
aquifers is fossil water. This is also
supported by isotope age data collected by
the GSA and the USGS that documents
greater than 50,000 years old for several of
the aquifers. As noted in the general
comment above, aquifer tests can mitigate
over pumping that can result in storage loss
and potential long term lowering of the
hydraulic head in the area around a well. The
potential problem can be exacerbated by the
use of closely spaced irrigation wells
discharged at maximum capacity. However,

The best available published data has been used for the
Plan-EA. Additional data for this basin could be considered
if provided by the GSA. If groundwater is the primary
source of irrigation, the project's hydrogeologist will
evaluate the site to determine proper well spacing.
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well spacing seemed to be addressed in
Table 4-13. The table was cut off in the
printed copy and | was unable to view the
discussion, but I am sure it has been
addressed. To the main point of this
comment, don't assume that the recharge rate
within a given aquifer is applicable outside
of the recharge area. A better method would
be to use available isotope data and distance
from recharge area to derive an approximate
downdip rate.

Our primary comment is focused on water
use estimates for the area. Water use data is a
primary component for any water budget,
and accurate estimates are critical for the
calculation and modeling of the budget.
Although estimates of surface water inflows
and withdrawals in the area present the
lowest source of error because of the
established monitoring network,
groundwater withdrawal estimates, outside
of public-supply wells, is tenuous at best and
should be considered the primary error
source. As noted on page 104 in the
Appendix, the statement "Current average
irrigation demand in the aquifer production
zone is less than 1 percent of any aquifer
recharge" may not be an accurate statement
due to these errors. Groundwater flow
metering is minimal, with values submitted
to the Office of Water Resources primarily
derived from user estimates. In addition, the
classification of irrigation waters derived
from ponds supplied by groundwater as
surface water, and modeled as such, can
build major error into any water budget and
greatly affect conclusions drawn from the
models. Ponds are typically used during
periods of low precipitation, which is why
groundwater is used to supply them. It would
be interesting to see how the reported surface
water/groundwater percentages reported in
the appendix would change if correct
numbers were used.

The best available published data has been used for the
Plan-EA. Additional data for this basin could be considered
if provided by the GSA. .

Mean flow is used in the SPARROW
modeling presented in Appendix D. A
question comes to mind on this approach,

If surface water is a source for irrigation, an on-site
consultation with USFWS will occur. Irrigation will be
developed at each site to ensure that water withdrawals, at
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given that most irrigation will take place
during periods of potentially low-flow
conditions: is mean flow representative of
flow conditions during the primary usage
period? This will be of primary concern in
the headwater lower order streams. Low flow
can also contribute to diminished dilution
effect and reduction in water quality along
these reaches. Will there be any attempts to
set withdrawal limits, or monitor
withdrawals, along these reaches in order
minimize effects on aquatic communities and
to insure downstream users of adequate
water sources?

the site level, are done in a manner that minimizes impacts
during low flow conditions and includes USFWS
recommendations.

USFWS

Riverine species are dependent upon reliable
base flows to maintain their aquatic habitats
and suitable water quality conditions. For
example, adequate flows are necessary for
anadromous fish, such as the Gulf Sturgeon
and Alabama Shad that migrate upstream to
spawn. Within the study area, critical habitat
is listed for five freshwater mussel species
(Southern Kidneyshell, Choctaw Bean,
Tapered Pigtoe, Southern Sandshell, and
Fuzzy Pigtoe; 77 FR 18173) that require a
hydrologic flow regime necessary to
maintain benthic habitats where the species
are found, and to maintain connectivity of
rivers with the floodplain, allowing the
exchange of nutrients and sediment for
habitat maintenance, food availability, and
spawning habitat for native host fishes, as
well as water quality necessary for normal
behavior, growth, and viability of all life
stages. During low flow periods, which is
likely when irrigation withdrawals would
take place, stream channels may become
disconnected pools where mussels are
exposed to higher water temperatures, lower
dissolved oxygen levels, and predators, or
channels may become dewatered entirely,
and excessive withdrawals would likely
exacerbate these threats.

The Service is concerned that the potential
cumulative effects of numerous water
withdrawals have not been completely
considered and assessed. For example, in the

A groundwater analysis for the basin area in included in the
Plan-EA Appendices (Appendix D.2 Section 3). One
method used to analyze impacts of irrigation water demand
on water quantity was Water Supply Stress Index (WASSI)
modeling, which is the ratio of the total water demand for a
period of time in a basin to the total water supply for that
time (including return flows from all withdrawals). All of
the reservoirs in Alabama have been added to the model as
their ability to provide water yields to downstream HUCs
means they are important in reflecting stress, especially
during the growing season.

The 10 percent scenario is conservative as the research was
based on irrigation demand of 18 inches per year, which is
higher than what a farmer in this basin would reasonably
use in an average year (6-9 inches).

This project mainly utilizes confined aquifers which will not
affect stream flow. The only aquifers that could be
unconfined or partially confined are the Crystal River
aquifer and the underlying Lisbon aquifer. Individual site
visits will be conducted by a hydrogeologist to assist in
proper well placement which is crucial to avoid excessive
withdrawals from aquifers, confined or not. If surface water
is a source for irrigation, an on-site consultation with
USFWS will occur. Irrigation will be developed at each site
to ensure that water withdrawals, at the site level, are done
in a manner that minimizes impacts during low flow
conditions and includes USFWS recommendations.
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Flint River Basin in Georgia, intense
groundwater withdrawals for irrigation along
with extended drought conditions caused
unprecedented declines in groundwater
levels in the Floridan aquifer, resulting in
decreases in the amount of groundwater
entering streams (Torak et al. and Painter
2006, Gordon et al. 2012). The combined
impacts of drought and pumping caused
drastically reduced stream flows from the
Flint River basin downstream to
Apalachicola Bay Basin (Jones and Torak
2006, Singh et al. 2016, 2017), and streams
in adjacent watersheds were also impacted
(Gordon et al. 2012). The resulting impacts
to aquatic species and habitats over the last
two decades are significant and well
documented. Increasing low flow and no-
flow stream conditions have severely
affected the endangered and threated species
of freshwater mussels in the lower
Apalachicola-Chattahoochee-Flint (ACF)
River Basin (Gagnon et al. 2004; Golladay et
al. 2004; Shea et al. 2013). Excessive water
withdrawals within the upper
Choctawhatchee River Basin could similarly
lower the regional water table. Decreases in
stream flows in the upper basin would likely
extend downstream into the lower
Choctawhatchee River and Bay in Florida.

Given the uncertainty of the cumulative
effects of increased ground and surface water
withdrawal within the upper watershed, the
Service recommends evaluating the potential
impacts to groundwater levels in the region,
especially under drought conditions. This
information can be critical to understanding
potential impacts to streams and for
developing a long-term environmental
sustainability plan for the watershed.

The Service also recommends a review of
irrigation methods, general locations of the
withdrawal intake, an estimate of the amount
of water that would be withdrawn, timing of
the withdrawals, and a better understanding
of base flow conditions in that area as well as
a monitoring program to document if

A groundwater analysis for the basin area in included in the
Plan-EA Appendices (Appendix D.2 Section 3). Water
quantity was analyzed for the entire basin using multiple
methods. Extensive modeling at the HUC-8 watershed level
was conducted using the WaSSlI in conjunction with the
DSSAT/GriDSSAT crop model. In addition to the WaSSI
model, the tributaries within the basin were analyzed for
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changes within the watershed occur due to
water withdrawal from irrigation.

runoff. Finally, the “irrigation density” analysis is used as a
proxy to protect smaller watersheds (HUC-12) and
minimize negative cumulative impacts. Also, the USGS
monitors daily streamflow for several streams in the basin
and the data is available online
(https://waterdata.usgs.gov/al/nwis/rt).

Where surface water is a source for irrigation, an on-site
consultation with USFWS will occur. Additionally, each
potential location will undergo a site-specific environmental
evaluation conducted by NRCS personnel using the CPA-52
form (see Figures E-39 to E-43 in Appendix E).

The Service requests more specific
information on the crops that may receive
irrigation. We are concerned with crops that
have high water demand, such as eucalyptus,
that can add additional pressure to available
streamflow.

The program does not place restrictions on the type of crops
grown by participants in the program. Given the potential
diversity of application and need, the SLO does not wish to
limit the flexibility in which this project will support
agricultural land use in the form of sustainable expansion of
diffused irrigation systems. In the Plan-EA, corn is used as a
proxy due to its high water requirements compared to other
major crops in the basin (i.e., soybeans, peanuts, and
cotton). The DSAT crop model assumes 18 inches of water
applied per year which is double the typical irrigation rate in
this area.

We also request evaluation of the use of the
term mitigation throughout the document and
if the term minimization may be more
appropriate. To assess if the proposed
mitigation will effectively mitigate adverse
effects, the Service would need to evaluate
the expected adverse effects.

Mitigation is the preferred term for NRCS PL 556 plans,
although the definition of mitigation varies by agency.
Alabama NRCS and the US Fish & Wildlife Service have
developed a protocol to address Threatened & Endangered
Species. If project implementation at a certain site has the
potential to impact T&E species, this programmatic
agreement will be followed, utilizing a decision diagram,
conservation practice matrix with potential effects, and
recommended courses of action.

END OF COMMENTS
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Appendix B

Project Map
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Choc-Pea Basin:
Cities and Counties
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Figure B-1: Basin Project Map
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Appendix C

Supporting Maps
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Choc-Pea Basin: Simplified Geology A
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Figure C-1: Simplified Geology of the Project Area
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Choc-Pea Basin: Soil Capability A
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Figure C-2: Soil Capability Classification Map of the Project Area
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Choc-Pea Basin: Aquifer Recharge Zones A
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Figure C-3: Groundwater Map of the Choc-Pea Basin Project Area
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Choc-Pea Basin: Congressional Districts
}N\
Choc-Pea Watershed
Congressional District 2 — !
—
v‘k
kN v
AN ‘ T T
M e —
P ;r‘ A .L‘: e
] ¢ ~
J i
ir
[y : A ) o .
f 4/’&/[4)‘ e -
f( //< o = l\‘
&4
f —LV[‘_‘;!M ) \
f/ T A \ 0 5.0 20 30 4Miles
Vg
| : _Vrpar\—ﬂf
¥ \

Figure C-4: Map of Congressional Districts Overlapping the Choc-Pea Basin
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Choc-Pea Basin: Soil Types
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Figure C-5: Map of All Soil Types in the Project Area
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Choc-Pea Basin: Prime Farmland A
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Figure C-6: Map of Prime Farmland in the Project Area
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Choc-Pea Basin: All Threatened and
Endangered Species by HUC12 A
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Figure C-7: Map of All T&E Species in the Project Area
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Choc-Pea Basin: Threatened and Endangered Birds by HUC 12
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Figure C-8: Map of T&E Bird Species in the Project Area
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Choc-Pea Basin: Threatened and Endangered Fish by HUC 12
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Figure C-9: Map of T&E Fish Species in the Project Area
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Choc-Pea Basin: Threatened and Endangered Mussels by HUC12
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Figure C-10: Map of T&E Mussels Species in the Project Area
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Choc-Pea Basin: Threatened and Endangered Plants by HUC 12
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Figure C-11: Map of T&E Plant Species in the Project Area
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Choc-Pea Basin: Strategic Habitat Units
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Figure C-12: Strategic Habitat Units in the Project Area
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Choc-Pea Basin: Percent of Irrigated
Agricultural Land A
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Figure C-13: Map of the Percent of Irrigated Agricultural Land by HUC-12 in the Choc-Pea
Basin
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Choc-Pea Basin: Flood Hazard Zones A
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Figure C-14: Flood Hazard Zones within the Project Area
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Choc-Pea Basin: Land Cover Use A
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Figure C-15: Land Use in the Project Area
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Choc-Pea Basin: Topography }N\
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Figure C-16: Topography in the Choc-Pea Basin Project Area
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Choc-Pea Basin: Wells N
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Figure C-17: Map of Wells within the Choc-Pea Basin Area
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Choc-Pea Basin: Historic Sites &

o National Register of Historic Places

©  Alabama Register of Landmarks and Heritage

T s Viiles
0 3 6 12 18 24

Figure C-18: Map of NRHP and ARLH Listed Resources within the Choc-Pea Basin Area
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Choc-Pea Basin:
Historic and Named Cemeteries —
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Figure C-19: Map of Historic and Named Cemeteries within the Choc-Pea Basin Area
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Appendix D

Investigations and Analysis Reports
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D.1 National Economic Development Analysis

National Economic
Development Analysis
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D.1 Benefits and Costs

This section provides a National Economic Development (NED) analysis that evaluates the costs and
benefits of the Preferred Alternative of increasing on-farm irrigation systems compared to the No-
Action Alternative (referred to as No-Action). The analysis uses Natural Resources Conservation
Service guidelines for the evaluation of NED benefits as outlined in the NRCS Natural Resources
Economics Handbook and the Economic and Environmental Principles and Guidelines for Water and
Related Land Resources Implementation Studies.

All economic benefits and costs are provided in 2020 dollars and have been discounted and
amortized to average annualized values using the 2020 federal water resources planning rate of 2.75
percent.

1.1. Analysis Parameters

This section describes the general parameters of the analysis, including the project purpose, funding
sources, the evaluation unit, the project implementation timeline, the period of analysis, and on-farm
irrigation adoption rates.

1.1.1. Project Purpose

The purpose of this project is to minimize damage to plant health and vigor, improve soil
health, and protect basin water quality all of which are resources of concern associated with
rainfed farming in Alabama. Climate change projections vary from more precipitation
arriving in extreme, less frequent storms to less precipitation accompanied by increased
temperatures. The uncertainty of climate model predictions supports the need for a reliable
source of water, as risks to land, labor, and resources occur. This project is needed to address
untimely and inadequate precipitation, which results in less biomass development and
impacts to plant health and vigor. Reduced biomass limits the incorporation of critical
organic matter into the soil, reducing soil health. Nutrient use efficiency is decreased when
plant health and vigor is impacted, which increases nutrients available for export. By
developing diffuse or decentralized on-farm irrigation systems suitable for the farming
practices in the Choc-Pea, resilience of the agricultural resources of concern is enhanced and
the risk of damages can be greatly reduced. The project would be developed such that it
adheres to State and Federal law and sustainably uses water systems. Implementation of the
proposed action would satisfy the PL-566 Authorized Project Purpose, Agricultural Water
Management (AWM), through irrigation and agricultural water supply for the benefit of local
landowners and communities.
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1.1.2. Funding

Funding is expected to be provided through Public Law 83-566 funds with a cost-share from
farmers. The farmer portion would be from non-federal funds.

1.1.3. Evaluation Unit

We compare the Preferred Alternative and the No-Action Alternative on the basis of
additional irrigated acres due to PL 83-566 funding.

1.1.4. Project Timeline

With current funding, we estimate irrigation investment associated with the project will take
place over four years. Irrigation investment will begin in year 1. From initial discussions with
farmers in the Choc-Pea Basin, most interested participants already have access to ground or
surface water, so the only investment would be in irrigation equipment, e.g., center pivots,
etc., which can be installed and running within the first year of the project.

1.1.5. Period of Analysis

The period of analysis used is 24 years. We estimated the life of a well at 20 years with
installation of 4 years. The life of a center pivot is estimated at 20 years with installation of 2
years.

This complements the 10 percent Environmental Sensitivity Scenario where at the current
rate of irrigation adoption (the No-Action plan), it would take approximately 54 years to
reach the hypothetical 168,975 irrigated acres within the basin area dependent upon only
surface water sources based on the Irrigation Density Analysis (see Appendix D.2). The
Preferred Alternative target adoption rate of 4,200 acres per year would shorten that time
period to approximately 40 years to reach the hypothetical 168,975 irrigated acres. This is the
first year the Environmental Sensitivity Scenario may be reached.

The period of analysis for the Environmental Sensitivity Scenario was found by dividing the
Preferred Alternative target of 16,800 additional irrigated acres by the target adoption rate of
4,200 acres/year. This is the 4 years of installation. Then a center pivot lifespan of 20 years.

1.1.6. Irrigation Adoption Rates

With no plan, funds dedicated towards irrigation investment in the future are uncertain.
Therefore, there are no NED costs and benefits in a future without plan. Handyside (2017)
found that irrigated acreage increased at an average of 3,151 acres per year from 2006-2015
within the Choc-Pea Basin. With the plan, we project that irrigation acreage adoption will
increase by forty percent (4,200 total irrigated acres per year) until available program funds
are expended (approximately four years).
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After 20 years, a farmer would have to reinvest in a new irrigation system (or make
substantial upgrades to the old). Funds are uncertain for reinvestment, so we assume no
irrigation investment associated with the project after the 20-year useful life of the irrigation
system purchased with project funds.
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2. Proposed Project Costs

2.1. Costs Considered and Quantified

The installation costs associated with the well-pivot scenario can be seen below (Table D-1). OM&R
costs to be borne by producer are included in the crop enterprise budgets found in Appendix D,
Section 5.1. Tables D-2, D-3, and D4 (NWPM 506.11, 506.12, 506.18, Economic Tables 1, 2, and 4)
below summarize installation costs, distribution of costs, and total annual average costs for the
Alternative. The subsections below provide details on the derivation of the values in the tables.

Average annual costs include those associated with installation costs.

Table D-1. Installation Costs Associated with the Well-Pivot Scenario, 2020$

Well-Pivot Scenario

Item Per Acre Total (130 acres)
Pivot $894 $116,256
Pump $145 $18,853
Pipe $105 $13,651
Wire $56 $7,255
Pump Panel $45 $5,849
Utilities $69 $8,940
Valves, fittings $33 $4,348
Remote $30 $3,938
Well $1,000 $130,000
Total Per Acre $2,378
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The OM&R was calculated in the following manner:

The Well-Pivot scenario seen above has a cost of $2,378 per acre based on a 130-acre system

(NRCS, n.d. -a). Of this total cost, the cost of the well is 42 percent and the irrigation system is 58
percent. Operating costs are estimated to be $7 per acre inch of water applied, and a total of 5-acre
inches are assumed to be applied each year to each crop (G. Morata, B. Goodrich, B. Ortiz, 2019).

The annual maintenance and repair costs are calculated as 2 percent of the total cost of the well and 3
percent of the total cost of the pivot (NRCS, n.d. -b). This totals $61.33 per acre ($20 for the well
system and $41.33 for the pivot). By adding the operating cost of $35 to the repair and maintenance
cost of $61.33, the annual cost is $96.33 for OM&R. The cost was calculated annually for acres of
irrigated project area for the period of analysis (24 years), and the NPV for OM&R was calculated as
$23,670,765.
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Table D-2. Economic Table 1-- Estimated Installation Cost, Choc-Pea Basin, Alabama, 2020$

Estimated cost (dollars)!23

Works of Unit Number
Improvement
Public Law 83-566 Funds Other Funds Total
Federal Non- Total Federal | Non-Federal Total Federal | Non-Federal Total
Land Federal Land Land NRCS Land Land
Land NRCS
Investment in  |Acres 0 16,800 16,800 $- $23,130,026 $23,130,026 $- $18,174,483 $18,174,483 $41,304,509
Irrigation
Equipment
Total Project |Acres 0 16,800 16,800 $- $23,130,026 $23,130,026 $- $18,174,483 $18,174,483 $41,304,509

1Price Base: 2020 dollars

2Project cost includes 6.25% technical assistance costs

3Assume 70% of PL 83-566 funds go towards a 50% cost-share with farmers, while 30% of PL 83-566 funds go towards a 65%

cost-share with farmer. Other funds represent farmer contributions.
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Table D-3. Economic Table 2- Estimated Cost Distribution Irrigation Equipment Investment,

Choc-Pea Basin, Alabama, 2020%
Works of Installation Costs-PL 83-566 Funds®? Installation Costs-Other Funds Total
Improvement
Construction Project Admin3 Total PL 83-566 | Construction Project Total Other
Admin
Investment in $21,769,436 $1,360,590 $23,130,026 $18,174,483 $- $18,174,483 $41,304,509
Irrigation Equipment
Total costs $21,769,436 $1,360,590 $23,130,026 $18,174,483 $- $18,174,483 $41,304,509

1Price Base: 2020 dollars
2Assume 70% of PL 83-566 funds go towards a 50% cost-share with farmers, while 30% of PL 83-566 funds go towards a 65%
cost-share with farmer. Other funds represent farmer contributions.

3Project Admin includes project administration, technical assistance costs and permitting costs.
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Table D-4. Economic Table 4- Estimated Average Annual NED Costs, Choc-Pea Basin,

Alabama, 2020$

Works of Project Outlays (Amortization of Project Outlays Other Direct Total*
Improvement Installation Costs)* (OM&R Cost) Costs
Investment in $2,219,082 $1,360,326 $- $3,579,409
Irrigation Equipment
Total $2,219,082 $1,360,326 $- $3,579,409
1 Price base: 2020 dollars, amortized over 24 years at a discount rate of 2.75%
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2.1.1. Project Installation Costs

Table D-5 below shows estimated irrigation investment costs by type of irrigation. Because
the ideal irrigation system would vary based on conditions at the specific site, we assume
investment costs will be on average $2,378/irrigated acre. It is assumed that a well-pivot
combination will be utilized. This seems reasonable given the likelihood of farmers using
center pivots in the basin area. As stated earlier, we assume an increase in irrigated acres of
4,200 per year for four years.

We assume that 70 percent of program funds will be used for irrigation investment by
farmers who qualify for 50 percent cost-share (i.e., federal funds pay 50 percent irrigation
investment costs), while 30 percent of program funds will be used for those who qualify for
65 percent cost-share (i.e., federal funds pay 65 percent irrigation investment costs). With
these assumptions, the federal expenditures each year are roughly $5.4 million directly on
irrigation investment. We assume technical assistance costs are 6.25 percent of federal funds
spent on irrigation investment, so approximately $340,000 per year will be paid out in
program funds for technical assistance to regulatory agencies. We assume maintenance costs
are 2% of the investment cost of the well and 3% of the investment cost of pivots, and
operating costs are $35 per acre. This results in average annual NED costs associated with
irrigation investment of approximately $3.5 million.
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Table D-5. Irrigation Costs Per Acre for VVarious Systems

Irrigation Type

Estimated Investment Cost Per
Acre

Source

Center Pivot

$1,160-$2,400

Morata, Goodrich and Ortiz (2019)

Subsurface Drip

$1,200-$1,800

Amosson et al. (2011), Stubbs (2015)

Surface Drip $860 Stubbs (2015)
Low-Flow Micro Sprinklers $2,800 Stubbs (2015)
Side Roll or Wheel Move $610 Stubbs (2015)

3. Proposed Project Benefits

Table D-6 (NWPM 506.20, Economic Table 5a) summarizes annual average NED project benefits,
while D-7 (NWPM 506.21, Economic Table 6) compares them to the annual average project costs
presented in Table D-6. Onsite damage reduction benefits that will accrue to agriculture and the local
rural community include reduction in crop loss. Offsite benefits include reduced carbon dioxide

emissions and nitrogen export to waterways.
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Table D-6. Economic Table 5a- Estimated Average Annual Watershed Protection Damage
Reduction Benefits, Choc-Pea Basin, Alabama, 2020$

Damage Reduction Benefit, Average Annual
Item Agricultural-Related! Non-Agricultural Related*
Onsite Damage Reduction Benefits $3,947,020 $-
Subtotal $3,947,020 $
Offsite Damage Reduction Benefits $0
External Carbon Dioxide Reduction $75,127
External Nitrogen Load Reduction $180,561
Subtotal $0 $255,689
Total Quantified Benefits $3,947,020 $255,689

lPrice base: 2020 dollars, amortized over 24 years at a discount rate of 2.75%
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Table D-7. Economic Table 6- Comparison of Average Annual NED Costs and Benefits, Choc-
Pea Basin, Alabama, 20203

Works of Agriculture Non- Average Annual | Average Annual Benefit
Improvement Related* Agriculture Benefits! Costs? Cost Ratio
Related!
Investment in
Irrigation $3,947,020 $255,689 $4,202,709 $3,579,409 1.17
Equipment
Total $3,947,020 $255,689 $4,202,709 $3,579,409 117
lPrice base: 2020 dollars, amortized over 24 years at a discount rate of 2.75%
2From Economic Table 4
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3.1. Benefits Considered and Quantified for Analysis
3.1.1. Onsite Damage Reduction Benefits

Precipitation is critical for rainfed crop development during the growing season, which is
historically defined as March through October for corn crops. To gauge the impact of drought
on Choc-Pea Basin rainfed corn crops, we analyzed the average precipitation minus the
average evapotranspiration.

Assumptions are that when average precipitation is less than average evapotranspiration,
plants may become stressed and the year can be considered an agricultural “dry” year due to
a precipitation deficit. The opposite can be said when average evapotranspiration is less than
average precipitation and can be considered a “wet” year due to adequate precipitation
(Figure D-1).
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Figure D-1: Percentage of Time that Months During the Growing Season
(March — July) Were Wet or Dry from 1916 — 2011

Data indicate a lack of adequate water for crops during the growing season in the Choc-Pea
Basin. Average values were weighted across all land surface types and not exclusively
cropland evaporation and precipitation, but they are still an indicator of plant stress
associated with water consumption.

For example, the month of June is a critical growth period for corn crops, and provides a
representation of overall plant health. Similar issues with inadequate precipitation timing in
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other crops like soybeans and peanuts also exist in the Basin, but corn crops were used in this
example. June has a more even ratio of wet and dry years compared to other months (e.g.,
March), but historical data still show a precipitation deficit more than 45 percent of the time
(Figure D-2).
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Figure D-2: Precipitation Values for the Month of June in the Pea Basin (1916 — 2011)
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In the Choc-Pea Basin, June is considered the beginning of the silking stage for corn, which
directly influences kernel weight and number. Corn is very sensitive during the silking stage
and can be directly compromised by factors such as drought and extreme heat. During times
of drought, silks will grow slowly, fail to emerge in time for pollination, and impact ear
development. This further indicates that adequate precipitation is critical for crop
development as a period of dryness can directly affect plant health and vigor of corn crops.
For example, it has been shown that just one day of moisture stress a week after silking can
result in a yield loss of 8 percent (KSU, 2007). Figure D-3 depicts the results from crop
models showing yields compared to June precipitation at the agricultural research station in
Headland, Alabama.
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Figure D-3: Historical Corn Yields and June Precipitation for Headland, AL (1951 — 2006)

In the Choc-Pea Basin, a yield of 109 bu/acre for corn is considered sustainable for
producers. While the sustainable yield of 109 bu/ac is approximate, it is still a realistic
representation of long-term yields in the region. This number was calculated by averaging the
“break-even yield — all costs” values with the “break-even yield-variable costs” from 1996 to
2019 using crop data from Headland, Alabama (Figure D-4). Farmers producing yields less
than this are considered to be in a production deficit (USDA, n.d.).
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ERS Break-Even Yields for the Southeast (1996-2019)
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Figure D-4: ERS Historical Break-Even Yield for All Costs and Variable Costs (1951 — 2006)

June precipitation minus evapotranspiration averages were compared to corn crop yields in
the Choc-Pea Basin over a period of 54 years (Figure D-5). In 23 of the 54 years (or 41
percent of the time), farmers had yields below 109 bu/acre (production deficit). Of those low
yield years, June had a precipitation deficit 39 percent of the time correlating to low yields.
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Figure D-5: Historical Corn Yields and June Precipitation Minus Evapotranspiration (PME)

for Headland, AL (1951 — 2006)

The differences in net profit per acre between irrigated and non-irrigated crops were
estimated using Enterprise Budgets. For corn, soybeans, cotton, and peanuts, we used 2020
Enterprise Budgets provided by the ACES. The net profits per acre and yield goals are
displayed in Table D-8 below. Full budgets used for this analysis are included in Appendix
D.1 Section 5.1. Irrigation investment costs were removed from each budget because they
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were accounted for in the cost section of the analysis. The 5-year average Alabama
commodity prices in Table D-9 were used to calculate revenues.

Table D-8. Irrigated vs Non-Irrigated Comparison of Net Profits per Acre (Excluding
Irrigation Investment Costs)

Corn (bushels) Soybeans (bushels) Cotton (pounds) Peanuts (pounds)
Irrigated Non-Irr Irrigated Non-Irr Irrigated Non-Irr Irrigated Non-Irr
Yield 250 bu 120 bu 60 bu 45 bu 1,300 Ibs 800 Ibs 5,000 Ibs 3,000 Ibs
Goal/Acre
Net $90.28 $3.18 $55.73 $26.30 $86.91 $119.78 $151.49 $57.96
Profits/Acre
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Table D-9. Average Commodity Prices in Alabama by Year

Year Corn ($) Soybean ($) Cotton (%) Peanuts (3$)
2015 3.74 8.95 0.683 0.178
2016 3.63 9.83 0.710 0.197
2017 4.04 9.43 0.729 0.221
2018 411 8.50 0.730 0.208
2019 4.20 9.25 0.640 0.185
5-Year Average 3.94 9.19 0.698 0.198

Source: USDA NASS

The differences between irrigated and non-irrigated yields (Figure D-6) and profits per acre
were used to calculate an average damage reduction benefit per acre. Those differences were
weighted by the approximate proportion of total acreage for each basic crop within the basin
from the 2019 USDA CropScape Data Layer. As seen in Table D-10, an average damage

reduction benefit from irrigation was calculated at $186.45 per irrigated acre.

As stated earlier, an increase of 4,200 irrigated acres/year was assumed for four years. This
results in an average annual damage reduction benefit of $4 million associated with irrigation
investment, along with a substantial benefit attributed to increases in crop yields, thereby
reducing damage to the resources of concern.

USDA-NRCS

Appendix - 75

August 2021




Table D-10. Proportional Average Damage Reduction Benefits Per Acre

Crop Approximate Difference Irrigated Difference Irrigated | Total Damage Weighted
Proportion of Acreage and Non-irrigated and Non-irrigated Reduction in Profits/Acre
in Basin Yields/Acre Profits/Acre Yields
Corn 12% 130 bu $87.10 130 bu/acre $10.61
Soybeans 4% 15 bu $29.43 15 bu/acre $1.11

Cotton 47% 500 Ibs $206.69 500 Ibs/acre $97.12

Peanuts 37% 2,000 Ibs $209.45 2,000 Ibs/acre $77.60

Total Average Damage Reduction Benefit/Acre $186.45
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Figure D-6: Historical Irrigated and Non-irrigated Corn Yields for Headland, AL (1951 —
2006)

While not a primary focus of the project, the economic resources required to continue rainfed
farming eventually leads to a “break-even” or even loss. This results in an economic drain on

the community and region (Figure D-7).
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Figure D-7: Historical Profits per Acre for Irrigated and Non-irrigated Corn for Headland, AL
(1951 - 2006)

3.1.2. Offsite Damage Reduction Benefits

The value of positive externalities were calculated as offsite benefits of the project and
included in the damage reduction benefits. We include reductions in carbon dioxide
emissions and nitrogen loss to waterways as offsite benefits.

Carbon dioxide

Net public benefits were determined from increases in in-field soil organic carbon (SOC) that
translate to carbon dioxide emission reductions through carbon sequestration. We only
consider the effects of SOC increases on carbon dioxide emissions, and do not attempt to
quantify the on-site benefits of increased SOC (although they are positive). Unpublished
research by Auburn University at the Wiregrass Research and Extension Center in Headland,
AL (located just outside of the Choc-Pea Basin, similar soils and climate) noted a significant
effect of irrigation coupled with crop rotations on SOC concentration with irrigated plots
having relatively 37% more SOC than rainfed plots, 5.41 g kg™ and 3.95 g kg™, respectively
(Shaw et al., 2006) in the top 50 cm. This difference was attributed to the increase in biomass
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associated with irrigation, and the estimated reduction in carbon emissions amounts to 0.44
metric tons per irrigated acre.

The economic value of carbon dioxide emission reductions was converted into a dollar figure
assuming a $12 per metric ton social cost of carbon in 2020, determined assuming a
conservative 5% discount rate (Nordhaus, 2017; EPA, 2013). Thus, a conservative estimate
of carbon emission reduction is $5.32 per acre annually.

Nitrogen

Based on research from UAH, we assume that 8 kg/ha less nitrogen is exported from irrigated
fields than rainfed fields during a dry year and 1.2 kg/ha less during a wet year. We take the
average of these values, implicitly assuming one out of every two years is a dry year,
obtaining a nitrogen loss reduction of 4.1 Ib per acre. A value of $3.13 per Ib nitrogen is
assumed (Ribaudo et al. 2014), implying an estimate of $12.79 per acre of benefits from
nitrogen pollution mitigation
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3.1.2.2. Impact of irrigation on nutrient export

Research points toward the benefit of irrigation on a critical non-point source of nutrient
pollution in surface and ground water (see Ellenburg, 2011 for a review). Under rainfed
condition during a drought, crops do not develop fully and much of the applied fertilizer
remains until fall/winter rains wash the residual fertilizer into nearby waterways. When
irrigated, crops develop and utilize applied fertilizers and little or no residual fertilizer
remains to be a source of pollution. The following graphs (Figure D-8) show the difference
between rainfed and irrigated export during a dry year (2010) and a relatively wet year
(2011). During a relatively wet year, the nutrient export is almost even for both rainfed and
irrigated crops, but the yields are still greater for the irrigated field. It should also be noted
that the irrigated treatments include a higher fertilizer application rate and a higher seed
planting density rate. Even during the relatively wet growing season, the irrigated fields
produce more biomass while making less nitrogen available for export.
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Figure D-8: 2010 and 2011 Nutrient Export Comparison
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Using the research to quantify the potential difference between surface nutrient export for irrigated
versus rainfed fields equates to about 8 kg/ha difference during relatively dry growing seasons and
about 1.2 kg/ha difference during relatively wet growing seasons (Table 11). This is 1.2 kg/ha less
nutrient runoff in the irrigated field. So even during adequate rainfall, irrigation allows the nutrients to
be watered into the soil and made less available for export to surface water bodies.

Table 11. Surface Nitrogen Export

Surface N Export (kg/ha)
2010 2011
Trt# Irrigated Rainfed Irrigated Rainfed
1 33.8 33.45 42.01 41.73
2 23.32 23.93 23.55 23.26
3 19.61 20.69 16.44 16.79
4 47.02 59.83 60.51 60.21
5 31.51 45.37 32.79 33.36
6 26.61 40.79 23.61 25.69
7 60.08 73.57 79.04 78.65
8 39.51 54.36 41.68 44.02
9 31.62 47.085 26.83 31.81
10 73.12 87.4 97.07 97.06
11 47.58 63.58 50.92 54.85
12 38.84 55.55 34.42 41.28
13 8.1 6.88 6.72 6.55
14 17.72 16.2 23.53 23.78
15 12.59 11.34 14.48 14.31
16 11.11 9.93 6.74 6.46
Mean 32.63 40.62 36.27 37.49

3.1.2.3. Soil resource benefit

Soil health is improved through an increase in soil organic content. Analysis shows that
irrigated cropland produces more organic matter that is incorporated back into the soil
(Figure D-24 in Appendix D.2 Section 4). This increase in organic content also promotes
higher yields and reduces water requirements through improved water-holding conditions in
the soil.
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4. Regional Economic Development

We calculate Regional Economic Development (RED) benefits following the NRCS Water
Resources Handbook for Economics section 611.0504. Agricultural multipliers express the amount
of impact increases in agricultural income have on the regional economy. We use an agricultural
multiplier from Haggblade, Hammer, and Hazell (1991). We use the multiplier 2.23 which is
estimated for the state of Oklahoma and should be similar to Alabama given both are fairly rural.
This multiplier is estimated from a Semi-Input-Output model and accounts for effects from
interindustry linkages and increases in local income that increases demand for goods and

services. We multiply the NED net benefit (average annual equivalent) of $623,301 by the multiplier
of 2.23 to get an average annual RED net benefit of $1,389,961.
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5. NED Appendix

5.1. Supplementary Tables

Table D-12. Irrigated Corn Enterprise Budget, 2020$

CORN Irrigated Reduced Tillage- Enterprise Planning Budget Summary

Estimated Costs Per Acre Note: To customize this budget, you may change any numbers in blue.
Following Recommended Management Practices Yield Goal 250 bushels/acre
ALABANA, 2020
NOTE: The following costs are estimates. Actual costs and gquantities will vary from farm to farm.
The most important infor ion will be i in the "Your Farm " column that you provide.
PRICE OR TOTAL YOUR
UMNIT QUANTITY COST/UNIT PERACRE FARM
1. VARIABLE COSTS
Saoil Test ACRE 1.00 280 2.80
Seed THOUS. 35.00 350 122.50
Seed Treatment™ ACRE 1.00 0.00 0.00
Tech Fea ACRE 1.00 0.00 0.00
Fertilizar
Mitrogen® UNITS 300.00 045 135.00
Phosphate UNITS 60.00 045 27.00
Potash UNITS 60.00 0.34 2040
Chicken Litter TONS 0.00 0.00 0.00
Micronufrients ACRE 1.00 5.00 5.00
Lime (Prorated) TONS 0.33 35.00 11.55
Herbicides ACRE 1.00 41.50 41.50
Insecticides ACRE 1.00 &.00 8.00
Fungicides ACRE 1.00 20.00 20.00
MNematicide ACRE 0.50 17.50 B.75
Consultant/Scouting Fea ACRE 0.00 5.00 0.00
Irrigation ACAN 8.00 12.00 85.00
Dirying BU. 250.00 0.25 B62.50
Hauling BuU. 250.00 0.35 87.50
Crop Insurance ACRE 1.00 20.00 20.00
Aarial Application ACRE 2.00 9.00 18.00
Cowver Crop Establishment. ACRE 1.00 20.00 20.00
Land Rent ACRE 1.00 0.00 0.00
Labor (Wages & Fringe) HOUR 2.00 14.23 28.46
TractorMachinery ACRE 1.00 28.00 Z8.00
Interest on Operating Capital DOL. 381.48 0.060 22 89
TOTAL VARIABLE COST $TE5.B5

(Approximate Range per Acre : $400 to $900)
2. FIXED COSTS

TractorMachinery ACRE 1.00 47.00 47.00
Irrigation ACRE 0.00 125.00 0.00
Land Ownership Cast ACRE 1.00 0.00 0.00
General Overhead DoL. TB5.85 0.08 B2.87
TOTAL FIXED COSTS $109.87

(Approximate Range per Acre : $150 to $280)

3. TOTAL COST OF ALL SPECIFIED EXPENSES $895.72

* N rate 1.2 1b. NiYield Goal Bushel
** Reduced Tillage recommendasion of exira insecticide treatment
1 Production costs held constant except for drying and hauling

The Alabama Cooperative Extension System |Alabama AEM University and Auburn University) is an equal opportunity educator and employer.
Everyone is welcome! Flease let us know if you hawe accessibility needs. © 2000 by the Alabama Cooperative Extension System.
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Table D-13. Non-Irrigated Corn Enterprise Budget, 2020$

CORN Reduced Tillage- Enterprise Planning Budget Summary

Estimated Costs Per Acre Note: To customize this budget, you may change any numbers in blue.
Following Recommended Management Practices Yield Goal 120 bushels/acre
ALABAMA, 2020

NOTE: The following costs are estimates. Actual costs and quantities will vary from farm to farm.

The most important information will be contained in the "Your Farm " column that you provide.
PRICE OR TOTAL YOUR
UNIT QUANTITY COST/UNIT PER ACRE FARM

1. VARIABLE COSTS

Soil Test ACRE 1.00 2.80 2.80
Seed THOUS. 2500 3.50 87.50
Seed Treatment™ ACRE 1.00 0.00 0.00
Tech Fee ACRE 1.00 0.00 0.00
Fertilizer
Nitrogen* UNITS 144.00 0.45 64.80
Phosphate UNITS 40.00 0.45 18.00
Potash UNITS 40.00 0.34 13.60
Poultry Litter TONS 0.00 0.00 0.00
Micronutrients ACRE 1.00 500 5.00
Lime (Prorated) TONS 033 35.00 11.55
Herbicides ACRE 1.00 41.50 41.50
Insecticides ACRE 0.50 8.00 400
Fungicides ACRE 1.00 0.00 0.00
Nematicide ACRE 0.50 17.50 875
Consultant/Scouting Fee ACRE 0.00 5.00 0.00
Drying BU. 120.00 0.00 0.00
Hauling BU. 120.00 0.35 42.00
Crop Insurance ACRE 1.00 20.00 20.00
Aerial Application ACRE 0.00 9.00 0.00
Cover Crop Establishment. ACRE 1.00 20.00 20.00
Land Rent ACRE 1.00 0.00 0.00
Labor (Wages & Fringe) HOUR 1.10 14.23 1565
Tractor/Machinery ACRE 1.00 28.00 28.00
Interest on Operating Capital DOL. 190.18 0.060 11.41
TOTAL VARIABLE COST $391.76

2. FIXED COSTS

Tractor/Machinery ACRE 1.00 47.00 47.00

Irrigation ACRE 0.00 125.00 0.00

Land Ownership Cost ACRE 1.00 0.00 0.00

General Overhead DOL. 391.76 0.08 31.34

TOTAL FIXED COSTS $78.34
3. TOTAL COST OF ALL SPECIFIED EXPENSES $470.10

* N rate 1.2 Ib. N/Yield Goal Bushel

= Reduced Tillage recommendation of extra insecticide treatment
1 Production costs held except for drying and hauling

welcome! Please let us know if you have accessibility needs, © 2020 by the Alabama Cooperative Extension System.

The Alabama Cooperative Extension System [Alabama AEM University and Auburn University) is an equal opportunity educator and employer. Everyone is
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Table D-14. Irrigated Cotton Enterprise Budget, 2020$

COTTON IRRIGATED South - Enterprise Planning Budget Summary

Estimated Costs Per Acre Note: To customize this budget, you may change any numbers in blue.
Following Recommended Management Practices Yield Goal 1300 Pounds per Acre
ALABAMA, 2020 Cottonseed/Lint Ratio 1.1

NOTE: The following costs are estimates. Actual costs and quantities will vary from farm to farm.

The most important information will be contained in the "Your Farm " column that you provide.
PRICE OR TOTAL YOUR
UNIT QUANTITY COST/UNIT PER ACRE FARM

1. VARIABLE COSTS

Soil Test ACRE 1.00 2.80 2.80
Seed & Tech Fee THOUS. 34.00 2.50 85.00
Seed Treatment ACRE 1.00 11.75 11.75
Fertilizer
Nitrogen UNITS 90.00 0.45 40.50
Phosphate UNITS 40.00 0.45 18.00
Paotash UNITS 90.00 0.34 3060
Poultry litter TONS 0.00 0.00 0.00
Micronutrients/Boron ACRE 1.00 10.00 10.00
Lime (Prorated) TONS 0.33 35.00 11.55
Herbicides
Burndown/Planting+PostiLay-By ~ ACRE 1.00 60.00 20.00
Insecticides
Planting, Early, Mid, Late Season  ACRE 1.00 20.00 20.00
Systemic Fungicides ACRE 0.00 0.00 0.00
Growth Regulator ACRE 1.00 6.00 5.00
Defol/Harvest Aid ACRE 1.00 18.00 18.00
Consultant/Scouting Fee ACRE 0.00 8.00 0.00
Irrigation ACIN 6.00 12.00 72.00
Crop Insurance ACRE 1.00 25.00 25.00
Aerial Application ACRE 0.00 9.00 0.00
Boll Weevil Eradication ACRE 1.00 3.00 3.00
Cover Crop Establishment. ACRE 1.00 20.00 20.00
Land Rent ACRE 1.00 0.00 0.00
Labor (Wages & Fringe) HOUR 3.50 14.23 49.81
Tractor/Machinery ACRE 1.00 67.00 67.00
Interest on Operating Capital DOL. 27410 0.0600 16.45
Gin/\Whse /Loadout/Rec LB 1300.00 0.12 156.00
Classing/Promotion Fee BALE 2.71 3.25 8.80
Cottonseed Credit TONS 0.72 115.00 -82.23
TOTAL VARIABLE COST $647.23
2. FIXED COSTS
Tractor/Machinery ACRE 1.00 122.00 122.00
Irrigation ACRE 0.00 125.00 0.00
Land Ownership Cost ACRE 1.00 0.00 0.00
General Overhead DOL. 64723 0.08 51.78
TOTAL FIXED COSTS 173.78
3. TOTAL COST OF ALL SPECIFIED EXPENSES $821.01

FEICILLER ILATES BASED 0N MED. LEVEL UF SOIL FERIILIY, SUL 1551 AKE EEEUMEENDEL U8 MUTIUUAL FIELLS, FER| & LIME DUS 15 HEFLSUT GUSIUM SUIEsADNG,

1 Production costs held constant except GinfWhse, Classing/iPromaotion Fee, and Cottonseed Credit

The Alabama Cooperative Extension System (Alabama AZM University and Auburn University] is an equal eppertunity educator and employer. Everyone is

welcome! Please let us know if you have accessibility needs. '© 2020 by the Alabama Cooperative Extension System.
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Table D-15.

Non-irrigated Cotton Enterprise Budget, 2020$

COTTOMN South Reduced Tillage - Enterprise Planning Budget Summary

Estimated Costs Per Acre Mote: To customize this budget, you may change any numbers in blue.
Following Recommended Management Practices Yield Goal 800 Pounds per Acre
ALABAMA, 2020 Cottonseed/Lint Ratio 14

MWOTE: The following costs are estimates. Actual costs and quantities will vary from farm to farm.
The most important information will be contained in the "Your Farm " column that you provide.

PRICE OR TOTAL YOUR
UNIT GQUANTITY COST/UNIT PER ACRE FARM
1. VARIABLE COSTS
Soil Test ACRE 1.00 2.80 280
Zeed & Tech Fes THOUS. 34.00 2.30 75.20
ZSeed Treaimant ACRE 1.00 11.75 11.75
Fertilizer
Nitrogen UNITS S0.00 0.45 40.50
Phosphata UNITS 40.00 0.45 18.00
Potash UNITS 50.00 .34 20.40
Poultry litter TONS 0.00 0.00 0.00
Micronutrients/Boron ACRE 1.00 10.00 10.00
Lirne (Prorated) TONS 0.33 35.00 11.55
Herbicides
Burndown/Flanting+FostLay-By  ACRE 1.00 G000 60.00
nsecticides
Planting, Early, Mid, Late Season  ACRE 1.00 20.00 20.00
Systemic Fungicides ACRE 0.00 0.00 0.00
Growth Regulator ACRE 1.00 4.00 4.00
DefoliHarvest A ACRE 1.00 16.00 16.00
Consultant/Scouting Fee ACRE 0.00 2.00 0.00
migation ACAN 0.00 12.00 0.00
Crop Insurance ACRE 1.00 25.00 25.00
Aarial Application ACRE 0.00 9.00 0.00
Baoll Weevi Eradication ACRE 1.00 3.00 3.00
Cower Crop Establishment. ACRE 1.00 20.00 20.00
Land Rent ACRE 1.00 0.00 0.00
Labar (Wages & Frings) HOUR 3.20 14.23 45.54
TractoriMachinery ACRE 1.00 G7.00 67.00
ntersst on Cperating Capita DoL. 22547 0.0500 13.53
GinfWhse./Loadout/Rec LB S00.00 012 95.00
Classing/Promaotion Fes BALE 1.67 325 5.42
Cotionseed Credit TOMNS 0.44 115.00 -530.50
TOTAL VARIABLE COST $515.28
{Approximate Range per Acre : 3325 to 3750)
2. FIXED COSTS
Tractor/Machinery ACRE 1.00 122.00 122.00
migaticn ACRE 0.00 125.00 0.00
Land Ownership Cost ACRE 1.00 0.00 0.00
General Overhead DoL. 51528 0.03 41,22
TOTAL FIXED COSTS 163.22
{Approximate Range par Acre : 380 to 33007
3. TOTAL COST OF ALL SPECIFIED EXPENSES S675.50

{Approximate Range per Acre : 3400 fo $1050)
1 Production costs hald constant secept Gindéhes, Clazsing/Promation Fes, and Cottonzsed Credit

The Alabama Cocperative Extensicn System |Alabama ALM University and Auburn University) is an egual opportunity sducator and employer. Everyone is
welcome! Plesse bt us know if you have accessibility nesds. D 2020 by the Alabama Cocperative Extansion Systam.

USDA-NRCS

Appendix - 90 August 2021




Table D-16. Irrigated Soybeans Enterprise Budget, 2020$

SOYBEANS IRRIGATED- Enterprise Planning Budget Summary

Estimated Costs Per Acre MNote: To customize this budget, you may change any numbers in blue.
Following Recommended Management Practices Yield Goal 60 Bushels per acre
ALABAMA, 2020
NOTE: The following costs are estimates. Actual costs and quantities will vary from farm to farm.
The most important information will be contained in the "Your Farm " column that you provide.
PRICE OR TOTAL YOUR
UNIT QUANTITY COST/UNIT PERACRE FARM

1. VARIABLE COSTS

Soil Test ACRE 1.00 1.00 1.00
Seed & Inoculant BAG 1.00 55.00 55.00
Fertilizer
Nitrogen UNITS 30.00 0.45 13.50
Phosphate UNITS 60.00 0.45 27.00
Potash UNITS 60.00 0.34 20.40
Poultry Litter TONS 0.00 0.00 0.00
Boron /Micronutrients ACRE 1.00 10.00 10.00
Lime {Prorated) TONS 0.33 40.00 13.20
Herbicides ACRE 1.00 45.00 45.00
Insecticides ACRE 1.00 8.00 8.00
Fungicides ACRE 1.00 14.00 14.00
Nematicide ACRE 1.00 0.00 0.00
Consultant/Scouting Fee ACRE 0.00 6.00 0.00
Irrigation AC/IN 6.00 12.00 72.00
Drying BU. 50.00 0.00 0.00
Hauling BU. 50.00 0.80 48.00
Crop Insurance ACRE 1.00 20.00 20.00
Aerial Application ACRE 0.00 9.00 0.00
Cover Crop Establishment. ACRE 1.00 20.00 20.00
Labor (Wages & Fringe) HOUR 1.05 1423 14.94
Tractor/Machinery ACRE 1.00 26.00 26.00
Interest on Operating Capital DOL. 203.52 0.0600 12.21
TOTAL VARIABLE COST $419.25

(Approximate Range per Acre : $125 to $400)
2. FIXED COSTS

TRACTOR/MACHINERY ACRE 1.00 43.00 43.00
IRRIGATION ACRE 0.00 125.00 0.00
LAND OWNERSHIP COST ACRE 1.00 0.00 0.00
GENERAL OVERHEAD DOL. 41925 0.08 33.54
TOTAL FIXED COSTS $76.54

(Approximate Range per Acre : $50 to $275)

3. TOTAL COST OF ALL SPECIFIED EXPENSES $495.79
(Approximate Range per Acre - $175 to $600)

1 Production costs held constant except fordrying and hauling

The Alabama Cooperative Extension System [Alabama A&M University and Auburn University) is an equal opportunity educator and employer. Everyone

is welcome! Please let us know if you have accessibility needs. © 2020 by the Alabama Cooperative Extension System.
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Table D-17. Non-Irrigated Soybean Enterprise Budget, 2020$

SOYBEANS - Enterprise Planning Budget Summary

Estimated Costs Per Acre Note: To customize this budget, you may change any numbers in blue,
Following Recommended Management Practices Yield Goal 45 Bushels per acre
ALABAMA, 2020
NOTE: The following costs are estimates. Actual costs and quantities will vary from farm to farm.
The most important information will be contained in the "Your Farm " column that you provide.
PRICE OR TOTAL YOUR
UNIT QUANTITY COST/UNIT PER ACRE FARM

1. VARIABLE COSTS

Soil Test ACRE 1.00 1.00 1.00
Seed & Inoculant BAG 1.00 55.00 55.00
Fertilizer
Nitregen UNITS 0.00 0.45 0.00
Phosphate UNITS 60.00 0.45 27.00
Potash UNITS 60.00 0.34 20.40
Poultry Litter TONS 0.00 0.00 0.00
Boron /Micronutrients ACRE 1.00 10.00 10.00
Lime (Prorated) TONS 0.33 40.00 13.20
Herbicides ACRE 1.00 45.00 45.00
Insecticides ACRE 1.00 8.00 8.00
Fungicides ACRE 1.00 14.00 14.00
Nematicide ACRE 1.00 0.00 0.00
Consultant/Scouting Fee ACRE 0.00 6.00 0.00
Irrigation AC/IN 0.00 12.00 0.00
Drying BU. 45.00 0.00 0.00
Hauling BU. 45.00 0.80 36.00
Crop Insurance ACRE 1.00 20.00 20.00
Aerial Application ACRE 0.00 9.00 0.00
Cover Crop Establishment. ACRE 1.00 20.00 20.00
Land Rent ACRE 1.00 0.00 0.00
Labor (\Wages & Fringe) HOUR 1.05 1423 14.94
Tractor/Machinery ACRE 1.00 26.00 26.00
Interest on Operating Capital DOL. 15477 0.0600 9.29
TOTAL VARIABLE COST $318.83
(Approximate Range per Acre - $125 to 5400)
2. FIXED COSTS
Tractor/Machinery ACRE 1.00 43.00 43.00
Irrigation ACRE 0.00 125.00 0.00
Land Ownership Cost ACRE 1.00 0.00 0.00
General Overhead DOL. 318.83 0.08 2551
TOTAL FIXED COSTS $68.51
(Approximate Range per Acre : $50 to $275)
3. TOTAL COST OF ALL SPECIFIED EXPENSES $387.33

(Approximate Range per Acre : $175 to 5600)

1 Production costs held constant except for drying and hauling

The Alabama Cooperative Extension System (Alabama A&M University and Auburn University) is an equal opportunity educator and employer.
Everyone is welcome! Please let us know if you have accessibility needs. & 2020 by the Alabama Cooperative Extension System.

USDA-NRCS

Appendix - 92 August 2021




Table D-18. Irrigated Peanut Enterprise Budget, 2020$

PEANUT - IRRIGATED Enterprise Planning Budget Summary
Estimated Costs Per Acre Note: To customize this budget, you may change any numbers in blue.
Following Recommended Management Practices Yield Goal 2.50 Tons per Acre*
ALABAMA, 2020 5,000 *Pounds per Acre
NOTE: The following costs are estimates. Actual costs and quantities will vary from farm to farm.
The most important information will be contained in the "Your Farm " column that you provide.
PRICE OR TOTAL YOUR
UNIT QUANTITY COST/UNIT PERACRE FARM
1. VARIABLE COSTS
Soil Test ACRE 1.00 2.80 2.80
Seed LES. 125.00 0.85 106.25
Innoculant ACRE 1.00 0.00 0.00
Fertilizer
Nitrogen UNITS 0.00 0.00 0.00
Phosphate UNITS 0.00 0.45 0.00
Potash UNITS 0.00 0.34 0.00
Poultry Littar TONS 0.00 0.00 0.00
Boron Micronufrients ACRE 1.00 10.00 10.00
Lime (Prorated) TONS 0.33 35.00 11.55
Gypsum TONS 0.33 75.00 2475
Herbicides ACRE 1.00 75.00 75.00
Insecticides- In Furraw ACRE 1.00 15.00 15.00
Insecticides- Foliar ACRE 1.00 12.00 12.00
Fungicides ACRE 6.00 12.00 72.00
Nematicide ACRE 0.00 30.00 0.00
Consultant/Scouting Fee ACRE 0.00 8.00 0.00
Irrigation ACIN 8.00 12.00 96.00
Drying TONS 250 15.00 37.50
Cleaning TONS 250 10.00 25.00
Hauling TONS 2.50 10.00 25.00
Crop Insurance ACRE 1.00 30.00 30.00
Check Off TOMN 2.50 250 6.25
Cover Crop Establishment ACRE 1.00 20.00 20.00
Land Rent ACRE 1.00 0.00 0.00
Labor (Wages & Fringe) HOUR 3.50 14.23 49.81
Tractor/Machinery ACRE 1.00 59.00 59.00
Interest on Operating Capital DOoL. 33755 0.0600 2025
TOTAL VARIABLE COST $695.36
2. FIXED COSTS
Tractor/Machinery ACRE 1.00 90.00 90.00
Irrigation ACRE 0.00 125.00 0.00
Land Ownership Cost ACRE 1.00 0.00 0.00
General Overhead DOoL 69536 0.075 5215
TOTAL FIXED COSTS 14215
3. TOTAL COST OF ALL SPECIFIED EXPENSES $837.51
1 Production costs held constant except for drying & cleaning, hauling, and checkoff.
* PRODUCTION COSTS ARE CONSTANT FOR THIS TAELE
The Alabama Cooperative Extension System (Alabama A&M University and Auburn University] is an equal opportunity educator and employer. Everyone is
welcome! Please let us know if you have accessibility needs. £ 2020 by the Alabama Cooperative Extension System.
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Table D-19. Non-irrigated Peanut Enterprise Budget, 2020$

PEANUT - Enterprise Planning Budget Summary
Estimated Costs Per Acre Note: To customize this budget, you may change any numbers in blue.
Following Recommended Management Practices Yield Goal 1.5 Tons per Acre*
ALABAMA, 2020 3,000 *Pounds per Acre
NOTE: The following costs are estimates. Actual costs and quantities will vary from farm to farm.
The most important information will be contained in the "Your Farm * column that you provide.
PRICE OR TOTAL YOUR
UNIT QUANTITY COST/IUNIT PERACRE FARM
1. VARIABLE COSTS
Soil Test ACRE 1.00 2.80 280
Seed LBS. 125.00 0.85 106.25
Innoculant ACRE 1.00 0.00 0.00
Ferslizer
Phosphate UNITS 0.00 0.45 0.00
Potash UNITS 0.00 0.32 0.00
Poultry Litter TONS 0.00 0.00 0.00
Boron Moronutrients ACRE 1.00 10.00 10.00
Lime (Prorated) TONS 0.33 40.00 13.20
Gypsum TONS 0.33 75.00 2475
Herbicdes ACRE 1.00 75.00 75.00
Insecticides- In Fumow ACRE 1.00 15.00 15.00
Insecticdes- Foliar ACRE 1.00 10.00 10.00
Fungicides ACRE 5.00 12.00 60.00
Nematiade ACRE 0.00 30.00 0.00
Consutant/Scouting Fee ACRE 0.00 8.00 0.00
Irrigation ACAN 0.00 12.00 0.00
Drying TONS 1.5 15.00 22.50
Cleaning TONS 1.50 10.00 15.00
Hauling TONS 1.50 10.00 15.00
Crop Insurance ACRE 1.00 30.00 30.00
Check Off TON 1.50 2.50 375
Cover Crop Establishment ACRE 1.00 20.00 20,00
Land Renl ACRE 1.00 0.00 0.00
Labor (Wages & Fringe) HOUR 3.20 14.23 4554
Tractar/Machinery ACRE 1.00 56.00 41.00
Interest on Operating Copstal DOL 25349 0.0600 15.21
TOTAL VARIABLE COST $522.20
2. FIXED COSTS
Tractor/Machinery ACRE 1.00 90.00 90.00
Irrigation ACRE 0.00 125.00 0.00
Land Ownership Cost ACRE 1.00 0.00 0.00
General Overhead DOL. 522,20 0.075 39.18
TOTAL FIXED COSTS 129.18
S TOTAL COST OF ALL SPECIFIED EXPENSES $651.36
FRRTAGEE RATEE BAES SN M AR R e TRRTTY B AT MR B M e R P PR L TR BT ACT C R e A
1. coss held wncopt for drying A ¢k 9. W, and eh "
The A Couparative Wyitam (Al AR ¥ o Adsgrn Urevatalty ) i an egusl apportunily sducaton and smployes. Cverpane b
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D.2 Natural Resources Models and Results

Natural Resource Investigation
and Analysis
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1. Data Layers and GIS Model

Working with the NWMC to distinguish an ideal/feasible watershed for the development of the PL-
566 project, a recommended outline of data layers was identified. Sources for these data layers were
then identified and acquired during the completion of a Statewide Resource Assessment. Table D-20
presents the list of these SRA data layers and identified sources. In some cases, data sources were
modified and updated over the course of the project. As information was presented to the steering
committee, source organizations provided updated or preferred data.

Table D-20. List of SRA Data Layers and Identified Sources

Chapter

Data Layer

Sources

1

Soils

Soil Survey Staff. The Gridded Soil Survey Geographic (gSSURGO)
Database for Alabama. United States Department of Agriculture,
Natural Resources Conservation Service. Available online at
https://gdg.sc.egov.usda.gov/ FY2015 official release.

ADEM/Water Quality

Alabama’s 2018 303(d) List provided directly by Chris Johnson,
Water Quality Branch Chief. Also using SPARROW model as a
baseline fertilizer loading for each HUC8
(https://water.usgs.gov/nawqga/sparrow/sparrow-mod.html).

Cropping Information by
Field

Alabama Irrigation Initiative data. USDA National Agricultural
Statistics Service Cropland Data Layer. 2017 Published crop-
specific data layer [Online]. Available at
https://nassgeodata.gmu.edu/CropScape/. USDA-NASS,
Washington, DC.

Land Use

USDA National Agricultural Statistics Service Cropland Data
Layer. 2017 Published crop-specific data layer [Online].
Available at https://nassgeodata.gmu.edu/CropScape/. USDA-
NASS Washington, DC.

Survey Results

https://www.agcensus.usda.gov/Publications/2012/Online_Res
ources/County_Profiles/Alabama/.

Climate/Weather

Alabama State Climate Office.

Surface Water

2017 OWR Surface Water Assessment
(http://adeca.alabama.gov/Divisions/owr/watermanagement/
Pages/Reports-and-information.aspx).

Ground Water

2017 OWR Surface Water Assessment
(http://adeca.alabama.gov/Divisions/owr/watermanagement/
Pages/Reports-and-information.aspx). Also well monitoring
reports from the GSA.

Environmental Justice
Layer

US Census Data
(http://www.alabamaview.org/GISTigerfiles.php).

10

Cultural Resources

Alabama Register of Landmarks & Heritage
(http://www.arcgis.com/home/webmap/viewer.html?extent=-
92.1118%2C29.7817%2C-
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http://www.alabamaview.org/GISTigerfiles.php

Table D-20. List of SRA Data Layers and Identified Sources

Chapter

Data Layer

Sources

81.2628%2C35.4411&webmap=f516bf2b1a94408aal4eb25b54
787442).

11

T&E Species

US Fish & Wildlife: Alabama Strategic Habitat Unit mapping data
and Alabama T&E Species Table. Provided directly from Jeff
Powell, Deputy Field Supervisor, AL Ecological Services Field
Office.

Flood Maps for Watershed
Areas

Federal Emergency Management Agency
(https://msc.fema.gov/).

Digital Elevation Model

Slope is captured in the land capability class in SSURGO.

12

Stakeholder Engagement

Covered initially in the Survey results and more meetings to
follow after the SRA is complete.

13

Ranking Tool

Kao, Chiang. “Weight determination for consistently ranking
alternatives in multiple criteria decision analysis.” Applied
Mathematical Modelling 34, no. 7 (2010): 1779-1787. Chuang Y. -
C., C.-T. Chen, and C. Hwang, 2016: A simple and efficient real-
coded genetic algorithm for constrained optimization. Applied
Soft Computing, 38, 87-105.

USDA-NRCS

Appendix - 97 August 2021




2. Water Quality

2.1. Existing ADEM Watershed Management Plans

Water management plans previously established in the project area by ADEM funded projects have
been evaluated and reviewed as part of the water quality assessment as it relates to the intended
actions of this project. The Hurricane Creek-Dowling Branch Sub Watershed Plan created by ADEM
in 2008 provides information and recommendation regarding Dowling Branch in the Hurricane
Creek Watershed within the larger Upper Choctawhatchee Watershed. Another watershed
management plan already existing in the project area is the Choctawhatchee, Pea, and Yellow Rivers
Watershed Management Plan (CPYRWMP) which provides information and recommendations about
protection of resources within the Choctawhatchee, Pea, and Yellow River watersheds. Both plans
provided information that was used in addressing potential concerns that may affect impaired waters,
TMDLs, or nonpoint source pollution.

The intentions of this program are to support existing farmland and provide environmental benefits
through sustainable irrigation expansion. Though some streams have pollution levels of concern that
are identified in this Plan, the USDA-NRCS will adhere to ADEM’s NPS guidelines outlined in the
above plans. Furthermore, in addition to requiring NRCS onsite EEs (Form CPA-52), this EA
focuses on reducing damages to resources of concern by promoting sustainable levels of irrigation
density and water use, while favoring voluntary farmer stewardship and current use of BMPs, and
also requiring updated comprehensive nutrient management plans.

2.2. SPARROW Modeling

The Spatially Referenced Regression on Watershed attributes (SPARROW) models used in this EA
were developed by the United States Geological Survey (USGS) to aid responsible authorities to
model long-term water quality. The model set consists of flow, nitrogen, phosphorus, and sediment
components. Models have been developed at the national, regional, and local spatial scales, and are
widely employed by national, state, and local authorities to model the impacts of land use activities
on resultant water quality for planning and TMDL purposes.

SPARROW models are statistical regression models that are hybrid in nature as physical watershed
processes are considered. Independent variables that are related to the particular dependent water
quality variable under consideration are regressed using all available water quality data. For example,
the nitrogen model consists of independent variables including atmospheric deposition, fertilizer, and
manure applications. Variables can be either sources of nitrogen (such as those previously listed) or
transport related such as decay coefficients and stream velocities. The resulting SPARROW model is
a multi-variable regression equation. A watershed is discretized into stream reaches and contributing
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areas (average area approximately 4,000 km?), and the regression equation is used to predict the
requisite dependent variable for each stream reach.

The SPARROW model was also used to evaluate the effect of increased irrigation on agricultural
lands and the associated changes in fertilizer loads to estimate future TN loads for reaches in the
Choc-Pea Basin. Two modeling scenarios were simulated based on the following assumptions: (1) 10
percent of the total land area in each HUC will be irrigated to enhance agriculture; (2) Or, all existing
agricultural land in the Choc-Pea will be irrigated to enhance agriculture. The SPARROW model
results for each of the scenarios described above do result in increases of TN loads in the hydrologic
system. However, the 10 percent of total land area scenario does not result in any additional reaches
exceeding the recommended EPA benchmark (EPA, 2013). It is important to note that the EPA
recommendations are used as a benchmark suggestion and are not regulations set by the state of
Alabama. In scenario (1), all of the reaches that are above the recommended benchmark had baseline
data that already exceeded that of the recommendation. In the irrigation of all existing agricultural
land scenario, there are also branches that increase their TN loads significantly. However, the reaches
that increase the most are the ones that already had baseline data above the benchmark. The
Hurricane Creek and Barnes Creek reaches are estimated to approximately double their TN loads
from 11 to 21 mg/L in the second scenario. In scenario (2), there is one additional reach that now
exceeds the recommendation, which is the Lower Choctawhatchee River at 7.71 mg/L. The TN data
for all of the reaches in the Choc-Pea Basin can be found in Table D-21.

Table D-21. Nitrogen Concentrations of Choctawhatchee and Pea River Basin Reaches from
the SPARROW Model

*Reach Name Basin Mean Flow | Baseline 10% of HUC All Ag. Land
(km?) (cfs) (mg/L) (mg/L) (mg/L)

HURRICANE CR 141.16 24.16 10.89 13.11 21.46
BARNES CR 41.09 10.00 10.74 12.45 21.36
NEWTON CR 100.09 21.24 9.80 11.19 14.84
LITTLE 37.26 39.99 9.20 10.37 13.58
CHOCTAWHATCHEE R

BEAR CR 65.54 21.04 7.35 8.56 14.34
PATES CR 49.40 13.33 6.44 7.58 12.37
LITTLE 138.90 80.81 6.29 7.23 10.75

CHOCTAWHATCHEE R
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Table D-21. Nitrogen Concentrations of Choctawhatchee and Pea River Basin Reaches from

the SPARROW Model
*Reach Name Basin Mean Flow | Baseline 10% of HUC All Ag. Land
(km?) (cfs) (mg/L) (mg/L) (mg/L)
LITTLE 67.91 13.75 4.46 5.50 7.71
CHOCTAWHATCHEE R
HURRICANE CR 72.74 15.20 4.32 5.30 5.60
SKIES CR 94.07 24.79 3.87 4.59 5.96
BELL CR 45.75 14.79 3.70 4.37 6.97
WILKESON CR 21.16 35.20 3.13 3.71 5.99
BLACKWOOD CR 116.47 42.21 3.11 3.69 6.33
WALNUT CR 119.99 57.41 2.95 3.46 3.96
HARRAND CR 52.69 18.33 2.89 3.46 3.87
SPRING CR 131.40 109.41 2.75 3.30 5.43
CHOCTAWHATCHEER, E 164.93 69.07 244 2.92 3.84
FK
JUDY CR 133.20 24.58 2.38 341 3.90
BEAR CR 91.16 22.70 2.33 3.11 3.63
WILKESON CR 27.51 15.41 2.26 2.62 431
STEEP HEAD CR 33.48 9.37 2.23 3.01 4.01
CHOCTAWHATCHEE R 118.49 1,060.24 1.84 2.28 3.32
DOUBLE BRIDGES CR 81.95 268.81 1.83 2.01 247
BIG CR 79.58 37.22 1.81 2.26 2.71
CHOCTAWHATCHEE R 6.45 821.12 1.78 2.21 3.17
WHITEWATER CR 6.52 119.65 1.77 2.17 2.63
MIMS CR 45.92 26.05 1.76 2.17 3.00
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Table D-21. Nitrogen Concentrations of Choctawhatchee and Pea River Basin Reaches from

the SPARROW Model
*Reach Name Basin Mean Flow | Baseline 10% of HUC All Ag. Land
(km?) (cfs) (mg/L) (mg/L) (mg/L)
BEAR CR 92.97 22.29 1.73 2.54 3.12
PEA CR 144.90 107.05 1.67 2.13 2.49
CHOCTAWHATCHEE R 8.46 1,016.49 1.63 2.02 2.89
CLAYBANK CR 93.96 22.29 1.62 244 2.92
JUDY CR 86.01 67.07 1.59 2.31 2.63
SILERS CR 104.12 60.79 1.59 2.27 2.97
LITTLE JUDY CR 78.00 28.95 1.58 2.08 2.53
CHOCTAWHATCHEE R 1.14 1,665.76 1.58 1.92 2.76
CHOCTAWHATCHEE R 17.52 976.50 157 1.96 2.78
CHOCTAWHATCHEE R 9.75 795.71 1.52 1.89 2.64
CHOCTAWHATCHEE R 30.07 776.76 1.51 1.89 2.61
CHOCTAWHATCHEE R, W | 86.62 51.02 151 1.88 2.26
FK
PEA CR 74.80 37.22 1.47 1.89 2.19
CHOCTAWHATCHEE R, W | 27.30 187.17 1.44 1.77 2.20
FK
CHOCTAWHATCHEER, E 125.34 138.56 1.42 1.86 2.30
FK
DOUBLE BRIDGES CR 23.81 434.81 141 1.59 211
SILERS CR 85.16 128.82 141 2.02 2.59
CLAYBANK CR 146.74 147.04 141 1.82 2.36
WHITEWATER CR 183.30 224.83 1.39 1.91 2.24
CLEARWATER CR 57.88 41.97 1.37 1.72 2.65
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Table D-21. Nitrogen Concentrations of Choctawhatchee and Pea River Basin Reaches from

the SPARROW Model
*Reach Name Basin Mean Flow | Baseline 10% of HUC All Ag. Land
(km?) (cfs) (mg/L) (mg/L) (mg/L)
SANDY CR 68.40 103.97 1.37 1.69 2.69
LINDSEY CR 104.65 72.58 1.36 1.66 2.05
CHOCTAWHATCHEE R, E 89.46 330.29 1.36 1.74 2.54
FK
CHOCTAWHATCHEE R, W | 54.87 153.22 1.29 1.57 1.95
FK
BLUFF CR 29.02 29.43 1.25 1.60 247
FLAT CR 132.58 129.57 1.25 1.66 2.40
BOWLES CR 76.28 18.54 1.23 1.98 1.98
RICHLAND CR 131.37 52.57 1.22 1.72 2.30
HOLLY MILL CR 59.46 55.84 1.20 1.43 2.27
CHOCTAWHATCHEE R 21.86 650.75 1.18 1.55 2.08
CHOCTAWHATCHEE R, W | 93.86 232.99 1.18 1.52 1.83
FK
BIG CR 11.53 414.92 1.16 1.63 1.96
DOUBLE BRIDGES CR 57.65 599.87 1.14 1.32 1.81
CHOCTAWHATCHEE R, W | 68.51 314.01 1.12 1.51 1.81
FK
CHOCTAWHATCHEE R 39.71 4,630.60 1.10 1.41 1.98
CHOCTAWHATCHEER, E 55.07 184.60 1.10 1.48 1.80
FK
STEEP HEAD CR 56.86 39.99 1.07 1.61 1.77
SILERS CR 17.04 179.96 1.06 1.53 1.91
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Table D-21. Nitrogen Concentrations of Choctawhatchee and Pea River Basin Reaches from

the SPARROW Model
*Reach Name Basin Mean Flow | Baseline 10% of HUC All Ag. Land
(km?) (cfs) (mg/L) (mg/L) (mg/L)
DOUBLE BRIDGES CR 102.60 110.35 1.06 1.27 1.76
CHOCTAWHATCHEER, E 139.23 27541 1.00 1.34 1.77
FK
BIG CR 9.22 477.64 0.98 1.38 1.65
HAYS CR 44.75 42.87 0.98 1.21 1.83
TIGHT EYE CR 111.23 130.16 0.95 1.15 1.80
PAGES CR 32.41 38.36 0.95 1.14 1.82
WHITEWATER CR 85.52 54.04 0.92 1.26 1.78
TENMILE CR 126.34 147.61 0.91 1.31 1.94
LITTLE DOUBLE BRIDGES | 62.21 72.63 0.90 1.10 1.69
CR
BUCKHORN CR 121.76 56.02 0.89 1.33 1.67
BUCKS MILL CR 80.67 54.71 0.88 1.20 1.57
WRIGHTS CR 104.49 497.66 0.87 1.21 1.81
PINEY WOODS CR 51.73 33.68 0.86 1.20 1.37
STINKING CR 51.58 29.55 0.86 1.23 1.23
CHOCTAWHATCHEE R 58.22 7,270.79 0.85 1.13 1.57
CLAYBANK CR 50.95 57.28 0.82 1.22 144
CHOCTAWHATCHEE R 51.84 7,529.26 0.82 1.09 1.51
PEAR 109.42 1,781.99 0.81 1.09 1.43
CLAYBANK CR 9.93 102.68 0.80 1.19 1.36
BEAVERDAM CR 67.10 83.94 0.78 0.97 1.50
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Table D-21. Nitrogen Concentrations of Choctawhatchee and Pea River Basin Reaches from

the SPARROW Model
*Reach Name Basin Mean Flow | Baseline 10% of HUC All Ag. Land
(km?) (cfs) (mg/L) (mg/L) (mg/L)
PEAR 48.05 2,780.93 0.77 1.06 1.41
PEAR 113.13 1,593.31 0.77 1.06 1.34
PEAR 252.46 2,576.01 0.76 1.05 1.38
PEAR 0.36 488.08 0.75 1.04 1.23
PEAR 87.32 572.87 0.73 1.01 1.23
BOWDEN MILL CR 49.07 33.38 0.72 1.04 1.36
PEAR 150.90 53.34 0.72 1.30 1.66
PEAR 1.58 1,495.16 0.72 1.00 1.23
PEAR 32.98 1,447.78 0.71 1.00 1.22
PEAR 3.71 1,284.65 0.70 0.99 1.19
PEAR 63.63 1,372.76 0.69 0.98 1.18
PEAR 30.93 382.56 0.69 0.99 1.14
PEAR 59.48 633.80 0.68 0.95 1.17
PEAR 10.40 449.32 0.67 0.96 1.13
FLAT CR 18.72 310.94 0.65 0.88 1.23
POOR CR 52.84 41.35 0.64 0.92 1.23
EIGHTMILE CR 302.38 239.94 0.64 0.93 1.23
PEAR 152.89 732.70 0.64 0.89 1.11
PEA CR 58.64 33.77 0.63 0.93 0.93
BEAVER DAM 80.57 53.07 0.59 0.91 1.00
FLAT CR 16.24 598.87 0.59 0.82 1.12
PEAR 95.43 803.63 0.54 0.75 0.93
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Table D-21. Nitrogen Concentrations of Choctawhatchee and Pea River Basin Reaches from
the SPARROW Model

*Reach Name Basin Mean Flow | Baseline 10% of HUC All Ag. Land
(km?) (cfs) (mg/L) (mg/L) (mg/L)
PEAR 2.25 87.10 0.48 0.89 1.10
PANTHER CR 84.26 104.59 0.39 0.60 0.71
PEAR 4.38 143.51 0.38 0.71 0.88
PEAR 79.11 197.23 0.38 0.67 0.78
PEAR 54.14 258.62 0.36 0.62 0.70
PEROTE CR 65.67 32.62 0.34 0.59 0.59
PEA CR 63.14 47.76 0.33 0.51 0.51
LITTLE INDIAN CR 67.46 47.96 0.32 0.61 0.78
PANTHER CR 26.00 26.86 0.26 0.42 0.42
BIG SANDY CR 46.96 35.68 0.24 0.46 0.46
SPRING CR ALT 29.42 28.39 0.21 0.44 0.45
RED OAK CR 14.04 22.68 0.16 0.23 0.23

The southeast portion of the Choc-Pea contains the reaches with the highest existing TN
concentrations in the East and West Forks of the Choctawhatchee River including portions of Dale
and Geneva counties (Figure D-9). These higher concentrations may be attributed to the urbanizing
areas found within this portion of the Choc-Pea. While a few other HUC-12 regions show streams
with TN concentrations between the EPA recommended guidelines (EPA, 2013), most of the Choc-
Pea Basin has a TN concentration less than 2 mg/L. For the 10 percent of HUC land area irrigation
simulation, more reaches and associated sub watersheds along the Pea River, Pea Creek and the
northern segment of the West Choctawhatchee River move into the EPA recommended guidelines
for TN (Figure D-10). The simulation that assumed all existing agricultural land would be irrigated
has the most effect of TN concentrations. Additional reaches and tributaries of the Choctawhatchee
and Pea Rivers exceed 6 mg/L TN and additional reaches in the northeast and northwest areas of the
Choc-Pea Watershed move into the EPA recommended guidelines (Figure D-11).
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Choc-Pea Basin: Nitrogen Concentration of N
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Figure D-9: Baseline or Existing TN Concentrations for Reaches Aggregated to the HUC-12
Level
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Choc-Pea Basin: Nitrogen Concentration N
for Irrigation of 10% of HUC

Concentration (mg/L)

- Less than 2
- Between 2 and 6

] Greater than 6
‘ No Data

0 5 10 20 Miles

Figure D-10: TN Concentrations for the 10 Percent of HUC Scenario Aggregated for Reaches
to the HUC-12 Level
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Choc-Pea Basin: Nitrogen Concentration
for Irrigation of All Agricultural Land
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Figure D-11: TN Concentrations for all Agricultural Land Scenario Aggregated for Reaches to

the HUC-12 Level

USDA-NRCS

Appendix - 108

August 2021



3. Water Quantity

According to the USGS and OWR assessment, irrigation withdrawals in the basin are from both
surface water and groundwater sources. The exact breakdown of surface and groundwater use varies
for each of the HUC-8 Watersheds as follows in Table D-22:

Table D-22. Agriculture Water Use for the Choc-Pea Basin

HUC-8 Watershed Agriculture - Surface Water | Agriculture - Groundwater
Upper Choctawhatchee 75% 25%
Lower Choctawhatchee 52% 48%
Pea 65% 35%
Average 64% 36%

Water quantity was analyzed for the entire basin using multiple methods. Extensive modeling at the
HUC-8 watershed level was conducted using the WaSSI in conjunction with the DSSAT/GriDSSAT
crop model. In addition to the WaSSI model, the tributaries within the basin were analyzed for
runoff. Finally, the “irrigation density” analysis is used as a proxy to protect the smaller watersheds
(HUC-12). Promoting expanded irrigation in HUC-12s that have less than 10 percent of the overall
drainage areas as irrigated acres is recommended to protect local water supplies and existing
irrigation investments. This is to further ensure impacts to local water resources are negligible to
minor in intensity. Using these criteria, there is approximately 168,975 irrigated acre potential in the
basin. Using the USGS data, this would equate to 108,144 surface water supplied acres and 60,831
groundwater supplied acres.

Groundwater and aquifers were analyzed using available information from both the Alabama Office
of Water Resources and Geological Survey of Alabama. Further analysis was done to detail aquifer
production areas as well as existing wells. This was completed to mitigate any potential impact to
current groundwater users.

3.1. HUC-12 Irrigation Density Analysis (i.e. Sensitivity Analysis)

Due to the area of the basin and volume of water involved, the major concern is not about overall
water supply but rather agricultural withdrawals on smaller tributaries where the withdrawals would
represent a much larger fraction of the total flow. There are 111 HUC-12 watersheds in the basin and
streamflow data is not available for all the potential project sites. To address this issue, irrigated
acreage density (acres of irrigation as a ratio of total/HUC-12 acreage) has been mapped to the HUC-
12 maps of the area. Any watershed where the irrigated acreage density exceeds 10 percent may be
considered less than desirable for expanding irrigation using surface water supplies. This guideline is
based on statewide modeling and research efforts (Srivastava et al., 2010). Using this guideline,
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assuming only dry agricultural land be converted to irrigated land and that irrigation expands
uniformly across the HUC-12 watersheds, it is feasible to sustainably irrigate approximately 168,975
additional acres in the basin (see Table D-23 below). At this level, the impact to total surface water
resources would be minor. This is considered a conservative threshold on irrigation expansion and
does not incorporate the additional acreage expansion that could sustainably occur with groundwater,
storage, or other mitigation practices.
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Table D-23. HUC-12 Irrigation Density Acreage Analysis

HUC-12 HUC-12 Name HUC-12 AgLand | Irrigated Percent 10% of | Potential for
Area (ac) (ac) AgLand Area Total Future
(ac) Irrigated Area Irrigated Ag
Land (ac)
31402020409 Pea Creek- 20,668 1,431 0 0.00% 2,067 1,431
Whitewater
Creek
31402020501 Bowden Mill 11,886 2,155 0 0.00% 1,189 1,189
Creek
31402020502 Danner Creek 23,661 3,956 0 0.00% 2,366 2,366
31402020503 | Clearwater Creek 14,224 4,857 237 1.67% 1,422 1,185
31402020504 Huckleberry 13,045 3,497 777 5.96% 1,305 527
Creek
31402020505 | Turner Creek - 15,428 3,087 141 0.91% 1,543 1,402
Halls Creek
31402020506 | Cardwell Creek 25,927 2,378 111 0.43% 2,593 2,267
31402020507 Harpers Mill 23,207 2,446 94 0.41% 2,321 2,227
Creek
31402020601 Beaver Dam 19,234 2,066 16 0.08% 1,923 1,907
Creek
31402020602 | Bucks Mill Creek 19,939 3,832 101 0.50% 1,994 1,893
31402020603 | Helms Mill Creek 17,332 1,547 0 0.00% 1,733 1,547
31402020604 Hays Creek 10,850 3,667 16 0.15% 1,085 1,069
31402020605 Kimmy Creek 8,344 3,088 0 0.00% 834 834
31402020606 Pages Creek 9,478 4,246 64 0.68% 948 884
31402020607 | Caney Branch - 12,521 5,804 117 0.94% 1,252 1,135
Cripple Creek
31402020608 | Holley Mill Creek 14,414 6,685 606 4.20% 1,441 835
31402020609 Bear Branch 14,389 5,188 819 5.69% 1,439 620
31402020610 | Samson Branch 24,554 8,817 1,585 6.46% 2,455 870
31402020701 | Cowhead Creek- 20,149 2,239 30 0.15% 2,015 1,985
Panther Creek
31402020103 | Hurricane Creek- 13,010 2,336 0 0.00% 1,301 1,301
Pea Creek
31402020104 Pea Creek 22,825 3,634 203 0.89% 2,283 2,080
31402020201 Johnson Creek- 27,369 2,941 280 1.02% 2,737 2,457
Headwaters Pea
River
31402020202 Fishers lake- 7,094 673 0 0.00% 709 673
Spring Creek
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Table D-23. HUC-12 Irrigation Density Acreage Analysis

HUC-12 HUC-12 Name HUC-12 AgLand | Irrigated Percent 10% of | Potential for
Area (ac) (ac) Ag Land Area Total Future
(ac) Irrigated Area Irrigated Ag
Land (ac)
31402020203 Little Indian 14,416 1,182 0 0.00% 1,442 1,182
Creek
31402020204 | BigSandy Creek 11,577 525 0 0.00% 1,158 525
31402020205 Dry Creek-Pea 27,519 2,918 622 2.26% 2,752 2,130
River
31402020206 Double Creek 16,052 618 0 0.00% 1,605 618
31402020207 | Conners Creek 19,702 1,748 19 0.10% 1,970 1,729
31402020301 | Buckhorn Creek 37,884 6,401 282 0.74% 3,788 3,507
31402020302 Sand Creek 19,696 3,256 117 0.59% 1,970 1,853
31402020303 | Richland Creek 34,571 6,384 212 0.61% 3,457 3,245
31402020401 Persimmon 28,096 4,635 266 0.95% 2,810 2,543
Branch-Walnut
Creek
31402020402 Beaver Pond 20,608 4,749 0 0.00% 2,061 2,061
Branch
31402020403 Mims Creek 32,506 5,694 0 0.00% 3,251 3,251
31402020404 | Silers Mill Creek 7,020 2,291 0 0.00% 702 702
31402020405 | Smart Branck-Big 25,704 4,525 328 1.28% 2,570 2,242
Creek
31402020406 | Stinking Creek- 14,370 570 16 0.11% 1,437 554
Bluff Creek
31402020407 Sweetwater 25,157 3,410 39 0.15% 2,516 2,477
Creek-Big Creek
31402020408 Jump Creek 28,337 3,180 0 0.00% 2,834 2,834
31402020702 | Shotbag Creek- 37,402 11,000 398 1.06% 3,740 3,342
Flat Creek
31402020101 | Stinking Creek 12,808 1,073 32 0.25% 1,281 1,041
31402020102 Williams Mill 18,648 2,290 309 1.66% 1,865 1,556
Branch
31402020905 Sandy Creek 19,574 6,370 272 1.39% 1,957 1,686
31402020906 Limestone 12,062 2,511 0 0.00% 1,206 1,206
Branch-Pea River
31402020903 | Limestone Creek 1,733 433 0 0.00% 173 173
31402020904 | Hurricane Creek- 4,405 309 0 0.00% 440 309
Pea River
31402020802 Corner Creek 33,385 7,031 95 0.28% 3,338 3,244
31402020803 | Lower Eightmile 18,274 4,568 213 1.16% 1,827 1,615
Creek
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Table D-23. HUC-12 Irrigation Density Acreage Analysis

HUC-12 HUC-12 Name HUC-12 AgLand | Irrigated Percent 10% of | Potential for
Area (ac) (ac) Ag Land Area Total Future
(ac) Irrigated Area Irrigated Ag
Land (ac)
31402020901 Gin Creek-Pea 10,924 1,179 0 0.00% 1,092 1,092
River
31402010101 | Headwaters East 19,913 5,137 593 2.98% 1,991 1,399
Fork
Choctawhatchee
River
31402010102 Little Piney 12,589 1,947 0 0.00% 1,259 1,259
Woods Creek-
Piney Woods
Creek
31402010103 Hamm Creek- 20,984 5,673 0 0.00% 2,098 2,098
Beaver Creek
31402010104 | Cowpens Creek- 17,313 1,885 0 0.00% 1,731 1,731
Indian Creek
31402010201 Jack Creek 22,475 1,312 0 0.00% 2,247 1,312
31402010202 Poor Creek 13,277 1,939 12 0.09% 1,328 1,316
31402010203 Peebles Mill 11,982 1,582 0 0.00% 1,198 1,198
Creek-Panther
Creek
31402010204 Riley Creek 19,314 5,131 18 0.09% 1,931 1,913
31402010205 | Little Blackwood 17,516 10,975 968 5.53% 1,752 784
Creek
31402010303 Middle Judy 18,627 1,662 0 0.00% 1,863 1,662
Creek
31402010304 Lower Judy 22,556 2,176 80 0.35% 2,256 2,096
Creek
31402010401 Mill Branch- 25,787 4,992 352 1.36% 2,579 2,227
Lindsey Creek
31402010402 | Headwaters West 21,295 3,667 138 0.65% 2,130 1,992
Fork
Choctawhatchee
River
31402010403 Sikes Creek 23,200 6,187 102 0.44% 2,320 2,218
31402010404 | Upper West Fork 13,940 3,509 0 0.00% 1,394 1,394
Choctawhatchee
River
31402010405 Hopn Branch- 22,460 3,314 0 0.00% 2,246 2,246
Bear Creek
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Table D-23. HUC-12 Irrigation Density Acreage Analysis

HUC-12 HUC-12 Name HUC-12 AgLand | Irrigated Percent 10% of | Potential for
Area (ac) (ac) Ag Land Area Total Future
(ac) Irrigated Area Irrigated Ag
Land (ac)
31402010206 | Dunham Creek 10,818 4,600 546 5.04% 1,082 536
31402010207 Turkey Creek- 14,264 4,817 319 2.23% 1,426 1,108
Choctawhatchee
River
31402010208 | Outlet East Fork 21,609 7,628 248 1.15% 2,161 1,913
Choctawhatchee
River
31402010301 | Upper Judy Creek 14,300 2,189 0 0.00% 1,430 1,430
31402010302 | Little Judy Creek 19,339 3,379 0 0.00% 1,934 1,934
31402010603 Brooking Mill 16,675 1,954 293 1.76% 1,668 1,375
Creek
31402010604 | Choctawhatchee 7,234 757 0 0.00% 723 723
Wells
31402010701 | Little Claybank 23,105 3,087 102 0.44% 2,311 2,209
Creek-Bear Creek
31402010406 Middle West 29,579 3,032 0 0.00% 2,958 2,958
Fork
Choctawhatchee
River
31402010407 | Lower West Fork 15,979 2,751 0 0.00% 1,598 1,598
Choctawhatchee
River
31402010501 Newton Creek 25,494 8,559 68 0.26% 2,549 2,482
31402010502 | Sasser Branch- 16,049 8,603 61 0.38% 1,605 1,544
Bear Creek
31402010503 Murphy Mill 26,416 9,989 680 2.57% 2,642 1,962
Branch-Little
Choctawhatchee
River
31402010504 | Panther Creek- 35,047 17,536 856 2.44% 3,505 2,649
Little
Choctawhatchee
River
31402010601 | Klondike Creek- 17,339 1,682 0 0.00% 1,734 1,682
Hurricane Creek
31402010602 Killebrew 10,428 3,229 0 0.00% 1,043 1,043
Factory Creek
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Table D-23. HUC-12 Irrigation Density Acreage Analysis

HUC-12 HUC-12 Name HUC-12 AgLand | Irrigated Percent 10% of | Potential for
Area (ac) (ac) Ag Land Area Total Future
(ac) Irrigated Area Irrigated Ag
Land (ac)
31402011004 | Cox Mill Creek- 15,706 6,520 324 2.06% 1,571 1,247
Hurricane Creek
31402011101 Little Double 13,649 5,322 0 0.00% 1,365 1,365
Bridges Creek
31402011102 | Blanket Creek- 26,982 8,077 44 0.16% 2,698 2,654
Double Bridges
Creek
31402011103 | Tight Eye Creek 27,688 11,135 736 2.66% 2,769 2,033
31402011104 | Beargrass Creek 20,246 6,326 313 1.54% 2,025 1,712
31402011105 | Bushy Branch- 16,505 6,082 673 4.08% 1,651 978
Double Bridges
Creek
31402011106 Long Branch- 19,644 7,841 950 4.83% 1,964 1,015
Double Bridges
Creek
31402011201 | Wilkerson Creek 23,185 11,217 772 3.33% 2,319 1,547
31402011003 | Sconyers Branch 10,045 2,260 0 0.00% 1,004 1,004
31402011202 Campbell Mill 28,883 11,661 1,125 3.90% 2,886 1,761
Creek
31402010802 | Steep Head Creek 8,553 1,668 0 0.00% 855 855
31402010803 | Blacks Mill Creek 13,676 590 0 0.00% 1,368 590
31402010901 | Harrand Creek 13,139 1,737 0 0.00% 1,314 1,314
31402010902 Little Cowpen 9,047 2,315 46 0.50% 905 859
Creek-Cowpen
Creek
31402010903 | Middle Clay Bank 10,225 521 0 0.00% 1,023 521
Creek
31402010904 | Lower Clay Bank 23,062 7,064 406 1.76% 2,306 1,900
Creek
31402011001 | Pine Log Branch 19,564 7,872 245 1.25% 1,956 1,711
31402011002 Pates Creek 12,093 5,809 371 3.07% 1,209 838
31402011203 Rocky Creek- 19,325 7,040 467 2.41% 1,933 1,466
Adams Creek
31402010702 | Headwaters Clay 23,145 3270 235 1.01% 2,315 2,080
Bank Creek
31402010703 | Upper Clay Bank 7,208 126 0 0.00% 721 126
Creek
31402010801 Bowles Creek 18,933 1,694 0 0.00% 1,893 1,694
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Table D-23. HUC-12 Irrigation Density Acreage Analysis
HUC-12 HUC-12 Name HUC-12 AgLand | Irrigated Percent 10% of | Potential for
Area (ac) (ac) Ag Land Area Total Future
(ac) Irrigated Area Irrigated Ag
Land (ac)
31402030101 | Justice Mill Creek 9,165 5,489 565 6.17% 916 361
31402030102 Upper Spring 10,809 4,066 478 4.42% 1,081 603
Creek
31402030103 Spring Creek- 14,162 4,494 271 1.91% 1,416 1,145
Choctawhatchee
River
31402030104 Parrot Creek 668 140 0 0.00% 67 67
31402030105 East Pittman 4,647 1,445 119 2.57% 465 345
Creek-
Choctawhatchee
River
31402030201 Upper Wrights 22,331 9,475 160 0.72% 2,233 2,073
Creek
31402030203 | Tenmile Creek 7,198 2,353 17 0.24% 720 703
31402030701 Big Branch- 10,329 3,988 8 0.07% 1,033 1,025
Holmes Creek
Total 1,988,673 | 461,895 22,171 1.11% 198,867 168,975
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3.2. Integrated Crop-Hydrology Model for the Choc-Pea Basin

In order to evaluate the impacts that increased irrigation would have on the water resources of the
basin, an integrated model of the hydrology and agricultural water demand is necessary. The Water
Supply Stress Index (WaSSI) model developed by the Eastern Forest Environmental Threat
Assessment Center of the USDA Forest Service (Sun et al., 2008; Caldwell et al., 2012) forms the
hydrologic component of the coupled model. The Water Supply Stress Index is defined simply as the
ratio of the total water demand for a period of time in a basin to the total water supply for that time
(including return flows from all withdrawals).

The WaSSI model is composed of a hydrologic model to compute the water supply term together
with a module to estimate water demand for the HUC. The hydrologic model computes the water
balance for each of ten land cover classes independently in each HUC watershed. Evapotranspiration
(ET), infiltration, soil storage, snow accumulation and melt, surface runoff, and baseflow processes
are calculated in each basin based on spatially explicit 2001 MODIS land cover, and discharge (Q) is
instantaneously routed through the stream network from upstream to downstream watersheds. ET is
estimated with an empirical equation based on multisite eddy covariance ET measurements using
MODIS derived monthly leaf area index (LAI), potential ET (PEThamon), and precipitation (PPT) as
independent variables (Sun et al., 2011). PET by Hamon's method is computed using only the
daylight hours in the month (related to the mean latitude of the HUC) and the saturated vapor density
computed from the mean monthly temperature (Hamon, 1963). Estimation of infiltration, soil
storage, base flow and runoff are accomplished through algorithms from the Sacramento Soil
Moisture Accounting Model.

As originally constituted by the National Forest Service, the model did not include streamflow
regulation by reservoirs. However, due to their ability to provide water yields to downstream HUCs,
reservoirs are important in reflecting stress especially during the growing season. Consequently, we
have added all of the reservoirs in Alabama to the model. The regulation effects are simulated
through the incorporation of the area-capacity and operating (rule) curve relationships for the
reservoirs of significant size to impact streamflow at the 8-digit HUC level. Inflow to the reservoir is
computed by the WaSSI hydrologic model and the resulting reservoir elevation is computed from the
area-capacity relationship. The operating curve is then consulted to determine the desired elevation
for the time of year and the required reservoir release is computed to bring the reservoir back to its
desired elevation.

The water demand component of the WaSSI model uses county-level 2010 annual U.S. Geological
Survey (USGS) water demand and groundwater withdrawal estimates for eight water use sectors
(Kenny et al., 2009). The sectors include domestic use, industrial demand, public needs, irrigation,
mining, livestock, thermoelectric power, and aquaculture.

In order to model the dynamic irrigation demand sector for WaSSl, a coupled model is necessary.
The Decision Support System for Agrotechnology Transfer (DSSAT v4.5) model (Jones et al., 2003;
Hoogenboom et al., 2010) is a framework for biophysical modeling that includes a suite of more than
20 different cropping and fallow system models. DSSAT simulates crop growth and yield in response
to management, climate, and soil conditions and requires a minimum set of inputs such as a variety
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of weather, soil type and profile variables, cultivar specific parameters and field management
strategies including planting dates, irrigation and fertilization. In use for over 25 years, this widely
used crop model has been applied to predict crop yield and water use, to develop management
strategies, and to study nitrogen cycling dynamics under many different soil and climate scenarios
(Liu et al., 2011; Soler et al., 2011; Thornton at al., 2009; Soler et al., 2007; Yang et al., 2006; Jones
et al., 2003).

The DSSAT crop model was designed to analyze a wide variety of agricultural impacts, but was
originally conceived for a point or field scale. A spatial model becomes necessary when analyzing
water resources at the watershed, state, and regional level. Thus, the DSSAT system was configured
to run in a gridded mode at a grid spacing of approximately 4.75 km. This gridded crop model is
referred to as “GriDSSAT” (McNider et al., 2011). An input data file that defines the location,
weather, cultivar soil type, and other input parameters for each grid cell was developed. A batch
process then runs DSSAT for every point in the grid. GriDSSAT is configured to run in a real-time
daily mode or in a historic weather data mode. Both modes require the model to process over 36,000
points for every day in a growing season to cover most of the Southeastern region.

In the broad geographic context of GriDSSAT, the selection of the cultivar is different than in a
specific field mode. We must have cultivar characteristics which broadly mimic the type of cultivars
that are employed across the region perhaps at the expense of the specific cultivar response at the
field level. As such, an initial cultivar was developed in a field mode but one that had generic
attributes of a broad range of cultivars. Next, a regional test of the cultivar was made at locations
across a broad range of soils and weather. Finally, the model was evaluated against southeast
regional NASS county level crop data.

The cultivar-specific coefficients were modified by generalized likelihood uncertainty estimation
(Beven and Binley, 1992) to determine a set of coefficients that reduced the difference between
simulated and observed grain yield and anthesis date resulting in a best fit (lowest root mean square
error (RMSE)) for the experimental corn cultivar used.

The base cultivar used in GriDSSAT was calibrated against field trial yield data conducted at the
Tennessee Valley Research and Extension Center (TVREC) located in BelleMina, Alabama -an
agricultural experiment station operated by the Auburn University Agricultural Extension Service.
Dynagrow 58K02 was selected as the TVREC target cultivar with six irrigating years (2004-2009) of
data available (observed standard deviation = 159 kg/ha (20 bu/ac)). The Dynagrow 58K02 hybrid fit
the overall corn average of the TVREC Variety Trials for both irrigated and rainfed trials well with a
coefficient of determination of 0.9609 and an RMSE of 647 kg/ha (10 bu/ac, which represents eight
percent of the mean). Crop management profiles were created for each of the six years of data from
the Variety Trial report and the soil used a silty clay loam representative of the TVREC fields. A
medium to full season default corn hybrid cultivar (McCurdy 84aa) was selected as the base cultivar
for calibration as it was well suited to the area and has been used in previous studies in the
Southeastern United States (Cabrera et al., 2007; Ma et al., 2006; 2009). The goal of the calibration
process was to derive a set of parameters for the McCurdy 84aa cultivar that would best mimic the
target (Dynagrow 58K02) cultivar.
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The results of the DSSAT model calibration yield are shown in Figure D-12. The yield calibration
resulted in a coefficient of determination of 0.7235 and an RMSE of 817 kg/ha (13 bu/ac, eight
percent). The means for the observed and simulated grain weights were 10,184 kg/ha (161 bu/ac) and
10,586 kg/ha (168 bu/ac) respectively. The higher variance in the observed data suggests water and
nitrogen stressors were present in the irrigated trials. Cultivar coefficients are best calibrated under
optimal growing conditions with no stress. However, considering the assumption of unequal
variances, a t-test of the observed and simulated yields suggests that the difference of the means is
not significant with a P-value of 0.532.
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Figure D-12: Cultivar Calibration Results for 2004-2009: DSSAT Simulated Yields Compared
to Observed TVRC Variety Trial Yields of DynaGro 58K02

3.3. Average Yields Simulation

The next step was to evaluate the performance of the calibrated cultivar in simulating the overall
yield averages in the region. To achieve this, 11 years (2000-2011) of Alabama Corn Hybrid Variety
Trials from Auburn University Agricultural Extension Service’s TVREC, and the Sand Mountain
Research and Extension Center (SMREC) at Crossville, AL were employed. Irrigated and rainfed
trial averages were used from TVREC while only rainfed trials were available at SMREC. The
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results of the evaluations can be seen in Figure D-13. The model performed well in simulating the
measured regional variety trial averages. The coefficient of determination for the evaluation was

0.7887 and a RMSE of 1,603 kg/ha (25 bu/ac, 19 percent). The regression slope was 0.9968 with an
intercept of 848 kg/ha.
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Figure D-13: Cultivar Evaluation Results for 2000-2011: DSSAT Simulated Yields Compared
to Observed TVRC and SMREC Variety Trial Average Yields

We execute the model using irrigation demands supplied by GriDSSAT. Note that in the present
version we are using corn as the surrogate crop for irrigation demand. This means that we assume all
land defined by CropScape is currently in production for corn. Corn is used as a proxy for all
irrigated crops because it usually requires the most water of all row crops grown in the Southeast.

3.4. Hydrologic Modeling Methodology

The WASSI model has been evaluated for all of the HUC-8 watersheds in Alabama, either using
observed long-term gage data where available or the data contained in the AL Office of Water
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Resources resource evaluation. Suitable gages for the Choctawhatchee exist near Bellwood, Alabama
and Caryville, FL. The WASSI comparison to the monthly data at the gage is shown in Figure D-14
and Figure D-15.
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Figure D-14: The WASSI Comparison to the Monthly Data at the Gage
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Figure D-15: The WASSI Comparison to the Monthly Data at the Gage

The effectiveness of hydrologic models is usually quantified through the model bias and a measure of
model error known as the Nash-Sutcliffe Efficiency Statistic (R2NSE). The R2NSE is essentially a
ratio of the model error to the variance of the observed data and thus serves to represent a measure of
model variability compared to the variability of the observations. Some authors suggest that the
R2NSE values as low as 0.50 are acceptable while a more common metric is the R2ZNSE greater than
0.70. In our case, the R2NSE value is 0.78 and the model bias is 0.108. Thus, a bias of less than 10
percent and a Nash-Sutcliffe value of greater than 0.70 would indicate a generally good fit to the
streamflow observations.
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3.5. Results of Choc-Pea WaSSI Modeling

The coupled crop-hydrology model results are reported below. The results are based on data covering
the “weather years” 1915 to 2011. This time period covers a wide variety of conditions that are
representative of conditions that could be experienced in the future.

3.5.1. Irrigation Demand

The model provides irrigation demand over the region. Figure D-16 depicts long-term average
monthly irrigation demand.
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Figure D-16: Irrigation Demand for the Choc-Pea Basin
3.5.2. Model Irrigation Demand compared to OWR Assessment Data

The “2017 Alabama Surface Water Assessment Report” provides a snapshot of monthly agricultural
demand for 2010 and estimates the future demand in 2040. The data is reported at the HUC-8
watershed scale within the state. Looking at current data from the three HUC-8 watersheds and
comparing it with the model data provides confidence that the model is capturing most of the
irrigation demand. Discrepancies are attributed to the fact that the assessment is only a snapshot of
one year and a projection; it includes other water demands not modelled (like golf courses and
livestock). Also, the model is based on a standard growing season where planting dates vary for
multiple crops. Figures D-17, D-18, and D-19 include the assessment and model data for each
watershed.
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Figure D-17: Upper Choctawhatchee Irrigation Demand Model compared to OWR Assessment
Data
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Figure D-18: Lower Choctawhatchee Irrigation Demand Model compared to OWR Assessment
Data
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Figure D-19: Pea Watershed
Irrigation Demand Model Compared to OWR Assessment Data

3.5.3. Model Scenario Results

The model is useful not only in understanding the current impact irrigation may have but in looking
forward to understanding how irrigation growth may impact water resources. By expanding the acres
irrigated in the model, water demand goes up. Increasing acreage to the 10 percent scenario as well
as irrigating all agricultural land in the basin and reporting the results shows the relative impact
increasing irrigation may potentially have on water resources. Figures D-20, D-21, and D-22 include
the assessment and model data for each watershed under these scenarios.
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Upper Choctawhatchee Watershed Scenarios
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Figure D-20: Upper Choctawhatchee- Irrigation Impact Scenarios

Lower Choctawhatchee Watershed Scenarios
80.00 |
7000 |
60.00 |
50.00 |
40.00 |

MGD

30.00 |
2000 |

10.00 |

0.00 :

Month of the Year

Current Avg (mgd) w— 10% Avg (mzd) e All Agland Avg (mgd)

Figure D-21: Lower Choctawhatchee- Irrigation Impact Scenarios
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Figure D-22: Pea Watershed- Irrigation Impact Scenarios

The model estimates increasing irrigated acreage by 10 percent in the watershed would increase the
irrigation demand by about four millions of gallons per day (MGD) during the peak month.
Increasing irrigated acreage by 25 percent would increase irrigation demand by about 10 MGD. This
change in irrigation demand reduces overall flow out of the watershed, which should be reflected in
the WaSSI. The index is best understood as the percent (or fraction) of available water that is
consumed. The closer the index is to “1”, the closer consumption is to available water in the
watershed. Thus, an index of “0.10” means only 10 percent of the water in the shed is consumed. The
USFS set a maximum index at 0.40 (or 40 percent consumption). Analyzing long term results, we
count the number of months the WaSSI exceeds the index value. For comparison, the model is run
with NO Irrigation, CURRENT Irrigation, THRESHOLD Irrigation (10 percent of the watershed
area) and ALL agricultural land. The results show that current irrigation only increases the time the
index is above 40 by approximately 0.61 percent. Increasing irrigated acreage to 10% of the basin
area would increase the time by 6.2 percent over the current conditions for the Upper
Choctawhatchee, which would be classified as a minor effect. Even if all the agricultural land were
irrigated, the number of months above the 40 index would be 12.6 percent for the Upper
Choctawhatchee, which would be classified as a moderate effect. Table D-24 shows the percent time
the WaSSlI is above/below the threshold of 40 percent.
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Table D-24. The Percent of Time the WaSSI Exceeds the Threshold

HUC HUC Name NO IRR CURRENT Threshold All Agland
Months>40% Months>40% Months>40% Months>40%
3140201 Upper Choc 2.08% 2.69% 8.85% 15.28%
3140202 Pea 1.22% 1.65% 8.25% 12.41%
3140203 Lower Choc 0.17% 0.17% 0.52% 2.86%

3.6. Surface Water Extreme Scenarios

An analysis of the gauged tributaries in the Upper Choctawhatchee and Pea Watersheds were
analyzed and returned an annual average runoff of 17.9 and 18.9 inches, respectively.

3.6.1. Current Irrigated Land Scenarios

Assuming an average case scenario of the surface water irrigation demand in the Upper
Choctawhatchee and Pea watersheds is 75 percent and 65 percent, respectively. If all the current
irrigated land in the basin used runoff originating in the basin and at the average demand estimate, it
would be 0.30 percent and 0.18 percent of total annual runoff for the Choctawhatchee and Pea
watersheds respectively. Current irrigation demand, while not negligible, is very minor in intensity.

3.6.2. 10 Percent Irrigated Land Scenarios

Assuming an average case scenario where 75 percent and 65 percent of the irrigation demand for the
Upper Choctawhatchee and Pea watersheds, respectively, came from surface water. If the 10 percent
irrigated land scenario is approximately 192,766 acres (current irrigated plus potential future irrigated
agricultural land up to the 10 percent scenario) in the basin and at the average demand estimate, it
would be 2.3 percent and 1.9 percent of total annual runoff for the Choctawhatchee and Pea
watersheds, respectively. Ten percent irrigation demand would be classified as minor intensity.

3.6.3. All Agricultural Land Irrigated Land Scenarios

Assuming an average case scenario where 75 percent and 65 percent of the irrigation demand for the
Upper Choctawhatchee and Pea watersheds, respectively, came from surface water. If all the
agricultural land is irrigated (461,895 acres) in the basin and at the average demand estimate, it
would be 6.3 percent and 3.6 percent of total annual runoff for the Choctawhatchee and Pea
watersheds, respectively. Threshold irrigation demand would be classified as minor intensity.

3.7. Groundwater and Aquifer Results

Using withdrawal data provided in the OWR assessment (Harper et al., 2015), irrigation withdrawals
are put into context relative to other sectors use. Using the aquifer area and recharge data provided by
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the GSA along with irrigation location and demand data, a sensitivity model was built to analyze the
impact of current and future irrigation on groundwater resources. The current irrigated acreage is
already defined, and the threshold irrigated acreage is based on the irrigation density analysis. In the
extreme scenario, all agricultural land is used as the upper limit of possible irrigated acreage.

3.7.1 Watershed Withdrawal Budgets

The OWR assessment breaks down groundwater withdrawals by month and sector. When reviewing
all sectors, groundwater is the dominant source of water in the basin (73 percent). The following
table shows the watershed withdrawal budgets by month (Table D-25).

Table D-25. Watershed Withdrawal Budget

GW
Basin All Basin All Basin GW Basin GW Percentage of
Month Withdrawals Withdrawals Withdrawals Withdrawals ALL
(MGD) (in) (MGD) (in) Withdrawals
Jan 36.68 0.0207 30.72 0.0173 83.75%
Feb 37.34 0.0190 30.68 0.0156 82.16%
March 43.38 0.0245 35.19 0.0199 81.12%
April 50.32 0.0275 37.31 0.0204 74.15%
May 61.77 0.0349 43.62 0.0246 70.62%
June 75.61 0.0413 49.2 0.0269 65.07%
July 79.88 0.0451 50.35 0.0284 63.03%
Aug 71.76 0.0405 48.04 0.0271 66.95%
Sept 64.48 0.0352 46.64 0.0255 72.33%
Oct 52.09 0.0294 38.86 0.0219 74.60%
Nov 40.72 0.0223 32.7 0.0179 80.30%
Dec 37.73 0.0213 31.58 0.0178 83.70%
Total 651.76 0.3618 474.89 0.2635 72.86%

However, when analyzing just the agricultural sector, it appears the major source of irrigation is
surface water with the demand being at (64 percent) while the groundwater demand is only (36
percent). The following tables break it down by the major watersheds in the basin (Tables D-26, D-

27, and D-28).

USDA-NRCS

Appendix - 129

August 2021




Table D-26. Upper Choctawhatchee River - Demand Data (2010)2010 Demands- Upper Choctawhatchee River

Withdrawals (MGD)

Category Jan Feb Mar | Apr | May Jun Jul Aug Sep Oct Nov Dec | AVG Percentage
Agriculture-GW 0.81 1.05 1.36 2.57 4.48 7.56 8.45 6.18 3.65 240 1.15 0.86 | 3.38 25%
Agriculture-SW 4.62 5.05 6.11 9.20 | 12.32 | 17.32 | 19.36 | 15.95 | 12.40 | 9.36 6.07 471 | 10.21 75%
Ag-Total 5.43 6.10 747 | 11.77 | 16.80 | 24.88 | 27.81 | 22.13 | 16.05 | 11.76 | 7.22 5.57 | 13.59 100%
Total-SW 4.68 511 6.17 9.26 | 12.38 | 17.38 | 19.42 | 16.01 | 12.46 | 9.42 6.13 477 | 10.26 27%
Total-GW 20.75 20.77 | 2497 | 25.36 | 30.37 | 34.33 | 34.72 | 33.25 | 32.70 | 26.77 | 22.30 | 21.69 | 27.33 73%
Total 25.43 25.88 | 31.14 | 34.62 | 42.75 | 51.71 | 54.14 | 49.26 | 45.16 | 36.19 | 28.43 | 26.46 | 37.59 100%
Ag GW% 4% 5% 5% 10% | 15% | 22% | 24% | 19% | 11% 9% 5% 4%

Ag SW% 99% 99% | 99% | 99% | 100% | 100% | 100% | 100% | 100% | 99% | 99% | 99%

Returns (MGD)

Category Jan Feb Mar | Apr | May Jun Jul Aug Sep Oct Nov Dec | AVG

Agriculture 0.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00

Total Returns 22.80 2596 | 1756 | 13.92 | 15.30 | 14.62 | 14.35 | 14.76 | 12.85 | 12.76 | 13.96 | 12.61 | 15.95
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Table D-27. Pea River - Demand Data (2010)

2010 Demands- Pea River

Withdrawals (MGD)

Category Jan | Feb | Mar | Apr | May | Jun Jul Aug Sep Oct | Nov | Dec | AVG | Percentage
Agriculture- GW 0.75 0.86 111 1.92 2.67 3.96 4.41 3.42 2.57 194 | 107 | 0.82 212 35%
Agriculture-SW 1.10 1.34 1.76 330 | 514 | 811 9.09 6.91 4.78 334 | 1.64 1.18 3.97 65%
Ag-Total 1.85 2.20 2.87 5.22 7.81 | 12.07 | 13.50 10.33 7.35 528 | 271 | 2.00 6.09 100%
Total -SW 1.13 1.37 1.78 3.33 | 5.17 8.14 9.12 6.94 4.81 3.37 | 1.66 1.21 4.00 27%
Total-GW 9.10 9.10 9.33 | 10.82 | 11.88 | 13.12 | 13.82 13.24 1254 | 1097 | 9.48 | 9.03 | 11.038 73%
Total 10.23 | 1047 | 11.11 | 14.15 | 17.05 | 21.26 | 22.94 20.18 17.35 | 1434 | 11.14 | 10.24 | 15.03 100%
Ag GW% 8% 9% 12% | 18% | 22% | 30% 32% 26% 20% 18% | 11% | 9%

Ag SW% 97% | 98% | 99% | 99% | 99% | 100% | 100% 100% 99% 99% | 99% | 98%

Returns (MGD)

Category Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct | Nov Dec | AVG
Agriculture 0.00 0.00 0.00 0.00 | 0.00 | 0.00 0.00 0.00 0.00 0.00 | 0.00 | 0.00 0.00

Total Returns 8.48 7.87 7.79 6.96 | 641 | 6.36 5.94 6.74 5.98 6.38 | 6.14 | 6.51 6.80
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Table D-28. Lower Choctawhatchee River - Demand Data (2010)

2010 Demands- Lower Choctawhatchee River

Withdrawals (MGD)
Category Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec AVG Percentage
Agriculture-GW 0.13 0.16 0.21 0.39 0.56 0.84 0.94 0.72 0.54 0.40 0.20 0.14 0.44 48%
Agriculture-SW 0.15 0.18 0.23d.2 | 0.42 0.59 0.89 1.00 0.77 0.57 0.42 0.22 0.17 0.47 52%
Ag-Total 0.28 0.34 0.44 0.81 1.15 1.73 1.94 1.49 111 0.82 0.42 0.31 0.91 100%
Total-SW 0.16 0.18 0.24 0.43 0.60 0.90 1.00 0.77 0.58 0.43 0.23 0.17 0.47 28%
Total-GW 0.87 0.81 0.89 1.13 1.37 1.75 1.81 1.55 1.40 1.12 0.92 0.86 1.21 2%
Total 1.03 0.99 1.13 1.56 1.97 2.65 2.81 2.32 1.98 1.55 1.15 1.03 1.68 100%
Ag GW % 15% 20% 24% 35% | 41% 48% 52% 46% 39% 36% 22% 16%
Ag SW % 94% 100% | 96% 98% | 98% 99% 100% 100% | 98% 98% 96% 100%

Returns (MGD)

Category Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec AVG
Agriculture 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Returns 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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3.7.2. Aquifer Recharge Analysis Results

The impact of irrigation demand on aquifer levels is analyzed by determining the percentage of
recharge that is consumed within the aquifer. Three scenarios are analyzed, each scenario assumes
36% of total irrigation demand is groundwater, while 64% is surface water. Each scenario is also
based on the Maximum, Minimum and Average irrigation demand based on the long-term crop
model runs. Recharge data was available for four of the six aquifers analyzed in the basin. The first
scenario is current irrigated acreage and the related demand in the aquifer production zone (Table D-
29). The second scenario assumes 10 percent of the total aquifer production zone (Table D-30) area
is irrigated (the threshold guideline). The third scenario assumes all agricultural land occurring
within the aquifer production zone (Table D-31) is irrigated. Aquifers in this basin overlap one
another and it is challenging to estimate from which aquifer a particular withdrawal is occurring.
Therefore, it is assumed that all withdrawals over a particular aquifer production zone occur in that
aquifer. This is calculated and reported for every aquifer separately. In reality this is not likely but
even under these hypothetical scenarios, aquifers experience only negligible to minor impacts.

Current average irrigation demand in the aquifer production zone is less than 1 percent of any aquifer
recharge, which is considered negligible. Projecting into the future if 10 percent of the aquifer
production zone is irrigated (the 10 percent threshold guideline), the average irrigation demand for all
aquifers considered productive would remain under 10 percent of recharge. This would be classified
as a minor impact. Assuming all agricultural land in the aquifer production zone were irrigated, the
recharge range would be between 13 percent and 15 percent for the six aquifers considered
productive. This would be classified as moderate impact.
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Table D-29. Current Average Irrigation Demand in Aquifer Production Zones as a Percentage
of Total Recharge (First Scenario)

Current Irrigated Land

MAX MIN AVG
| Irrigated | MAX | MIN ) AVG ) MAX | MIN - AVG IRR IRR IRR | MAX% | MIN% | AVG%
Production IRR IRR IRR IRR IRR IRR
AQUIFER Acreage Demand | Demand | Demand | Recharge | Recharge | Recharge
Area (ac) Demand | Demand | Demand | Demand | Demand | Demand
(ag) (acft) (acf) (acf) - ) i) 36% 36% 36% (@36%) | (@36%) | (@36%)
(in) (in) (in)
Clayton 646,877 7,327 7,710 483 3,623 0.143 0.009 0.067 0.051 0.003 0.024 1.39% 0.09% 0.65%
Gordo 988,368 5,136 5,463 444 2,461 0.066 0.005 0.030 0.024 0.002 0.011
Nanafalia 0 0 o
aquifer 863,114 16,037 16,821 797 7,678 0.234 0.011 0.107 0.084 0.004 0.038 1.68% 0.08% 0.77%
Cfilf;:{a 730,536 6,223 6,723 458 3,025 0.110 0.008 0.050 0.040 0.003 0.018 1.53% 0.10% 0.69%
SaltMtn | 1,020,978 | 16,465 17,272 823 7,873 0.203 0.010 0.093 0.073 0.003 0.033
Tallahatta | 777,774 16,149 16,925 787 7,669 0.261 0.012 0.118 0.094 0.004 0.043 1.88% 0.09% 0.85%
USDA-NRCS 134 August 2021




Choctawhatchee and Pea River Sustainable Irrigation Expansion Project

Watershed Plan- Environmental Assessment

Table D-30. Threshold Irrigation Demand in Aquifer Production Zones as a Percentage of
Total Recharge (Second Scenario)

10% Threshold Irrigated Land

MAX MIN AVG
| irrigatea | MAX | MIN ) AVG ) MAX | MIN ) AVG IRR IRR IRR | MAX% | MIN% | AVG%
Production IRR IRR IRR IRR IRR IRR
AQUIFER Acreage Demand | Demand | Demand | Recharge | Recharge | Recharge
Area (ac) Demand | Demand | Demand | Demand | Demand | Demand
(ag) (acft) (acft) (acft) ) - i) 36% 36% 36% (@36%) | (@36%) | (@36%)
(in) (in) (in)
Clayton 646,877 62,303 64,153 3,451 29,355 1.190 0.064 0.545 0.428 0.023 0.196 11.58% 0.62% 5.30%
Gordo 988,368 94,390 | 100,827 | 7,188 45,206 1.224 0.087 0.549 0.441 0.031 0.198
Nanafalia
aquifer 863,114 85,988 87,859 3,958 39,787 1.222 0.055 0.553 0.440 0.020 0.199 8.79% 0.40% 3.98%
Ripley 730,536 69,809 74,070 4,200 32,448 1.217 0.069 0.533 0.438 0.025 0.192 16.85% 0.96% 7.38%
Cusseta
SaltMtn | 1,020,978 | 100,635 | 103,297 | 4,723 46,693 1.214 0.056 0.549 0.437 0.020 0.198
Tallahatta | 777,774 79,970 80,860 3,386 35,855 1.248 0.052 0.553 0.449 0.019 0.199 8.98% 0.38% 3.98%
USDA-NRCS 135 August 2021




Choctawhatchee and Pea River Sustainable Irrigation Expansion Project

Watershed Plan- Environmental Assessment

Table D-31. All Agricultural Land Irrigation Demand in Aquifer Production Zones as a
Percentage of Total Recharge (Third Scenario)

ALL Ag Land
MAX MIN AVG
| irrigatea | MAX | MIN ) AVG ) MAX | MIN ) AVG IRR IRR IRR | MAX% | MIN% | AVG%
Production IRR IRR IRR IRR IRR IRR
AQUIFER Acreage Demand | Demand | Demand | Recharge | Recharge | Recharge
Area (ac) Demand | Demand | Demand | Demand | Demand | Demand
(ag) (acf) (acf) (acft) (in) i) i 36% 36% 36% (@36%) | (@36%) | (@36%)
(in) (in) (in)
Clayton 646,877 179,410 | 184,400 | 10,125 | 85,853 3.421 0.188 1.593 1.231 0.068 0.573 33.28% 1.83% 15.50%
Gordo 988,368 153,466 | 163,196 | 12,510 | 74,014 1.981 0.152 0.899 0.713 0.055 0.324
Nanafalia 0 0 0
aquifer 863,114 286,987 | 292,087 | 13,118 | 134,024 | 4.061 0.182 1.863 1.462 0.066 0.671 | 29.24% 1.31% 13.42%
Cifslga 730,536 146,452 | 154,544 | 9,299 68,717 2.539 0.153 1.129 0.914 0.055 0.406 35.15% 2.11% 15.63%
SaltMtn | 1,020,978 | 305,305 | 311,510 | 14,328 | 142,958 | 3.661 0.168 1.680 1.318 0.061 0.605
Tallahatta | 777,774 271,656 | 274,234 | 11,809 | 124,304 | 4.231 0.182 1.918 1.523 0.066 0.690 30.46% 1.31% 13.81%
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4. Soil Conservation Measures Crop Model Results

Figure D-23 depicts the results from crop models increasing the organic carbon content of rainfed
crop model experiments based on historic weather and soil data at the agricultural research station in
Headland, Alabama. Additional organic carbon had a marginal impact on the rainfed results over the
period (90 weather years:1921-2011).

Rainfed Yields at 3 Organic Carbon rates

12000

kg/ha)

Yield

1950 1960 1970 1980 1990 2000 2010

Weather Year

RF 5% OC (kg/ha)

——RF0% OC (kgfha) ——RF2%0C (kg/ha)

Figure D-23: Organic Carbon Content of Rainfed Yields Crop Model Results
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Figure D-24 depicts the results from the model increasing the organic carbon content of rainfed crop
versus an irrigated crop with no additional organic carbon. Even with a five percent increase in
organic carbon, rainfed yields still do not compare with irrigated yields.

Rainfed Yields at 3 Organic Carbon rates v. Irrigated Yields with no Organic Carbon

Yield (ke/ha)
&
2
5
i —

1950 1960 1970 1980 1590 2000 2010

Weather Year

RF 5% OC (kg/ha) R 0% OC (kg/ha)

——RFO0%OC (kgfha) ——RF2%0C (kg/ha)

Figure D-24: Rainfed Crop Yields Compared to Irrigated Crop Yields

However, the combination of increased organic carbon and irrigation show a noticeable increase over
irrigation alone (Figure D-25).

Irrigated Yields at 3 Organic Carbon rates

Yield (kgf/ha

1910 1920 1930 1940 1950 1960 1970 1980 1930 2000 2010

Weather Year

—IR0% OC (kgfha) ——IR2% OC (kgfha)  —— IR 5% OC (keg/ha)

Figure D-25: Increased Organic Carbon and Irrigation Crop Yields
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Yield statistics (in kg/ha) show similar increases when combining conservation measures and
irrigation, as shown in Table D-32. In the table, OC refers to “Organic Carbon as it relates to soil

health.”

Table D-32. Crop Yield Statistics

RF0%O0C | RF2%0C | RF5%0C | IR0%O0C | IR2%O0C | IR5% OC
(kg/ha) (kg/ha) (kg/ha) (kg/ha) (kg/ha) (kg/ha)
Average 5,243 5,228 5,196 8,681 8,694 8,695
MAX 9,558 9,561 9,553 12,095 12,276 12,304
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5. Climate

5.1. Monthly Normals

The Livneh et al. (2014) climate dataset has an original horizontal resolution of 1/16 degrees which
contains daily values of minimum temperature, maximum temperature, and precipitation for the
period 1915-2011. This daily data was area weighted to the HUC-8 regions of the United States. An
area-weighted daily average was then done for the combined area of the Upper and Lower
Choctawhatchee and Pea Watersheds. This data was further averaged to monthly values for the 30-
year period 1981-2010 which is the current period for climate normals in the United States. These
average monthly temperature values are displayed in Figure D-26. The lowest minimum
temperatures occur in December and January with values between 35 and 40 °F. The highest
maximum temperatures occur in July and August with values near 90 °F. The average annual
precipitation is about 57 inches with the maximum monthly value occurring in July of about 6.4
inches and the minimum monthly value occurring in October of about 3.3 inches (Figure D-27). The
unexpectedly high averages shown in Figure D-27 for July and September are most likely caused by
tropical systems or hurricanes.

AVERAGE MONTHLY MINIMUM TEMPERATURE AVERAGE MONTHLY MAXIMUM TEMPERATURE
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Figure D-26 Average Monthly Minimum Temperature (left) and Maximum Temperature
(right) for the Choc-Pea Basin for the Period 1981-2010
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AVERAGE MONTHLY PRECIPITATION
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Figure D-27: Average Monthly Precipitation for the Choc-Pea Basin for the Period 1981-2010

5.2. Daily Precipitation

The daily precipitation data from 1981-2010 for the Choc-Pea Basin was sorted from smallest to
largest and the cumulative distribution function was calculated then shown in Figure D-28. The
period comprises 10,957 days which, when divided by 30 years, gives an average year length of
365.23 days, which is equivalent to 100 percent of the data. The vertical axis in Figure D-28 is
labeled with respect to the “average day” rather than percentages. The 1-inch threshold is at about
day 356 which leads to the conclusion that about 98 percent of the time daily precipitation amounts
are 1 inch or less. The National Weather Service threshold for measurable precipitation at a given
location is 0.01 inches. This threshold is at about day 152; so about 213 days of the year have values
at or above this amount.

Cumulative Distribution for Daily Precipitation
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Figure D-28: Cumulative Distribution Function for Daily Precipitation VValues for the Choc-
Pea Basin for the Period 1981-2010

5.3 Precipitation Versus Evaporation
5.3.1. Monthly Averages

Monthly evapotranspiration on the HUC-8 scale is one of the outputs of the Water Supply Stress
Index (WaSSI) hydrology model (Caldwell et al., 2012). The evapotranspiration calculations are
detailed in Sun et al. (2011a, 2011b) and involve three steps. In the first step a monthly potential
evapotranspiration is calculated by Hamon’s method. The second step uses a set of multiple linear
regression relationships which uses the Hamon values, precipitation, and leaf-area index to obtain
evapotranspiration estimates for each land-use class. The final step limits the actual
evapotranspiration to the available soil moisture. Figure D-29 shows the monthly averages for
precipitation and the WaSSI-derived evapotranspiration for the Choc-Pea Basin for the period 1916-
2011. Figure D-30 shows the monthly averaged precipitation minus the WaSSI-derived
evapotranspiration for the same period (hereafter referred to as PME). The May-October period has
PME values less than 1 inch with the exception of July.

AVERAGE MONTHLY PRECIPITATION AVERAGE MONTHLY EVAPOTRANSPIRATION
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Figure D-29: Average Monthly Precipitation (left) and WaSSI-derived Evapotranspiration
(right) for the Choc-Pea HUC-8 Basins for the Period 1916-2011
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AVERAGE MONTHLY PRECIPITATION MINUS
EVAPOTRANSPIRATION
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Figure D-30: Average Monthly Precipitation Minus WaSSI-derived Evapotranspiration for the
Choc-Pea HUC-8 Basins for the Period 1916-2011

5.3.2. Return Periods

From standard hydrology practices “the return period of an event of a given magnitude may be
defined as the average recurrence interval between events equaling or exceeding a specified
magnitude” (Chow et al., 1988). In hydrology, this is typically related to flood events. Here it will be
applied to the monthly PME values for the Choc-Pea Basin for the period 1916-2011. Three
thresholds were chosen: 1) -12.5 mm (nominally 0.50 inches), 2) -25.0 mm (nominally 1.0 inch), and
3) -50.0 mm (nominally 2.0 inches). Six different time periods were also chosen from 1-6 months.
For the monthly periods, time is in respect to consecutive months. Table D-33 gives the corres
ponding return periods and Table D-34 provides the number of events. In Table D-33 for the -12.5
mm threshold and 1-month category, a return period of 0.48 years is displayed. That means that the
return period for a PME of -12.5 mm or less and for a period of one month or more is 0.48 years.
The shortest return periods are for the -12.5- and -25.0-mm thresholds for one month (0.48 and 0.81
years, respectively), and the -12.5 threshold for two months of 2.35 years. Larger departures in
magnitude or length are less common having return periods of six years or more.

No events were found for five or six consecutive months. Only one event was found for four
consecutive months at the -12.5 mm threshold and it was assigned a return period equal to the entire
data record of 1916-2011. Tables D-35 and D-36 show the same information but are restricted to
periods which overlap all or part of the growing season defined as April-September. There are fewer
events because some dry periods occur earlier in the spring and later in the fall. Otherwise, the return
period values are very similar.
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Table D-33. Return Periods (years) for PME for the Choc-Pea HUC-8 Basins for the Period
1916-2011 for the Entire Calendar Year

Threshold Time Periods (months)

1 2 3 4 5 6
-12.50 mm | 0.48 2.35 10.18 | 95.97 NA NA
-25.00mm | 0.81 6.61 31.93 NA NA NA
-50.00 mm | 9.26 NA NA NA NA NA

Table D-34. Return Periods (years) for PME for the Choc-Pea HUC-8 Basins for the Period
1916-2011 for the Entire Calendar Year with the number of events

Threshold Time Periods (months)

1 2 3 4 5 6
-12.50 mm 201 41 7 1 0 0
-25.00 mm 119 14 2 0 0 0
-50.00 mm 9 0 0 0 0 0

Table D-35. Return Periods (years) for PME for the Choc-Pea HUC-8 Basins for the Period
1916-2011 for the Growing Season (April — September)

Threshold Time Periods (months)

1 2 3 4 5 6
-12.50 mm 0.25 1.03 5.34 95.97 NA | NA
-25.00 mm 0.45 3.43 NA NA NA | NA
-50.00 mm 8.26 NA NA NA NA | NA
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Table D-36. Return Periods (years) for PME for the Choc-Pea HUC-8 Basins for the Period
1916-2011 for the Growing Season (April — September) with the Number of Events

Threshold Time Periods (months)

1 2 3 4 5 6
-12.50 mm 113 21 4 1 0 0
-25.00 mm 64 8 0 0 0 0
-50.00 mm 7 0 0 0 0 0

5.3.3. Probability of a Return Period

Another concept from hydrology is the probability of a return period (Chow et al., 1988). As used in
hydrology with annual data, equation (1) gives the probability P of meeting or exceeding a specified
event with a return period of T in N years. In the derivation of (1), it is assumed that the hydrological
events from year to year are statistically independent. For our monthly PME values this is probably
not true, but no effort has been applied to adjust for temporal correlation. When applied to the PME
return values in Table D-33, P will be the probability of an event less than or equal to the given
threshold and for the specified monthly duration. Since the source data is in months, both the return
period T and the exponent N are in months. With these changes, when (1) is applied to the data in
Table D-33, the results are shown as the curves in Figure D-31, where the N values are plotted as
years.

1 P=1- (1—%)N

Figure D-31 illustrates that PME values of either -12.5 or -25.0 mm for periods of one or two months
are fairly common, with probabilities approaching 0.70 or more after three years. More extreme
events require much more time to be likely, if at all.
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Figure D-31. Probability of a Return Period for PME Events for the Choc-Pea HUC-8 Basin
for the Period 1916-2011 (see Table D-34)

6. Air Quality
6.1. Construction

In this discussion, the generation of particulate dust by construction activities related to installing the
irrigation equipment will be assumed to be a good proxy for potential air quality impacts. Given the
relatively small areas and time involved, it is assumed that the impacts would be negligible to minor
and temporary. The philosophy below is to use the simplest tool possible but making assumptions to
maximize concentrations where reasonable. The parameters used in this discussion are listed below
in Table D-37.
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Table D-37. Input Parameters for Dust Production Calculations

Description Symbol Value (units)

Weight of concrete mixer truck (empty) W+ 30,000 (lIbs)

Weight of concrete Wc 40,000 (lbs)

Average farm size in Choc-Pea Basin A 1.007 (km?) (equal to 249 acres)
Radius of average farm size R 0.566 (km)

Soil silt percentage P 25.0 (%)

Concrete truck speed G 0.011 (km s) (equal to 25 mph)
Wind Speed U 1.0 (meters per second)
2.5-micron fraction k 0.15

10.0-micron fraction k 1.0

emission equation silt exponent a 0.90

emission equation weight exponent b 0.45

Gaussian equation oy dispersion parameter 24.167

Gaussian equation oy dispersion parameter d 2.5334

Gaussian equation oz dispersion parameter a 453.85

Gaussian equation oz dispersion parameter B 2.1166

Assumed concentration time H 4 (hours)

To model dust production, this discussion assumes a concrete truck is the dust generator. This is
reasonable given that such a vehicle is able to generate dust and it is possible that some farmers may
need to have concrete pads poured for installation of the irrigation equipment. If pond construction is
needed, it could potentially have more of an impact. The EPA document AP-42 (EPA 2019) states
“Heavy construction is a source of dust emissions that may have substantial temporary impact on
local air quality...” If needed, the same document describes wetting of soil or construction of wind
barriers as mitigation measures. Due to the difficulty of estimating emissions for pond construction,
the estimates of a concrete truck will be assumed to be a proxy for both irrigation equipment

installation and pond construction.

The EPA document AP-42 (EPA, 2019) gives equation (1) as the formula for the emission rate on
unpaved roads in units of g vehicle™ km™, where k has a different value for different particle sizes, P
is the soil silt percentage, and W is the weight of the vehicle. W is the total weight of the vehicle
which is the sum of the Wt and W¢ values in Table D-37. EPA has standards for two classes of
particles: one is for particles with diameters less than or equal to 2.5 microns (um), and the other is
for particles with diameters less than or equal to 10.0 pm.
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1) E=2819k (%)a (g)b

Equation (2) gives the radius of the average farm area (A) in the Choc-Pea HUC. Accounting for the
round trip, (D) is given by equation (3).

@ R= |°
(3 D=2x*R

Dividing the round-trip distance D by an assumed vehicle speed G gives an emission time T as in
equation (4).

4 T=-=

Taking the emission value from equation (1) and multiplying by the distance D and dividing by the
time scale T gives the emission rate (Er) in units of g vehicle™ s, as given by equation (5).

Ex+D

(5) Eg=

Equation (6) is a simple Gaussian plume model (EPA, 1995), where Er is the emission rate from
equation (5), K is a units conversion (10° gives a concentration of ug m when Eg has the units of
equation 5), V is a vertical distribution term, d is a decay term, & is the usual mathematical meaning,
U is the wind speed, ov is the lateral dispersion, oz is the vertical dispersion, and Y is the distance
from the plume center. Equation (6) gives an instantaneous, steady-state estimate of a concentration.
Simplifying equation (6) to get an estimate of the maximum concentration (Cmax), gives equation
(7), where Y has been set to zero and the V and d terms are set to one.

6) C= (ERKV d) exp [_?1 (1)2]

a (2w U oy oz) oy

(ERK)
(7) Cyax = =

(2m U oy 0z)
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A simple version of (6) and (7) uses the Pasquill-Gifford categories (Turner, 1970) to give estimates
of the dispersion parameters as a function of stability, wind speed, and distance from the source. The
Pasquill-Gifford categories are labeled as “A” through “F” as given in Table D-38, where “A” is the
most unstable and “F” is the most stable. Given that the wind speed U has been set to a small value
of 1 m s, and that construction will likely occur in spring or summer daylight conditions, stability
class “A” has been chosen from Table D-38. In equations (8) — (10), the parameters c, d, a, and B, in
general, have different values for each stability class and for various distance ranges from the source
(EPA, 1995). The values used in these calculations are listed in Table D-37.

8 06=0017[c—d Inln(R)]
(9) oy = 465.12 R tan tan (0)

(10) o7y = & R B
Table D-38. Pasquill-Gifford Stability Classes (after Turner, 1970)
Wind Speed Category Daytime Insolation Category Nighttime Category
10-m wind speed (m s) strong moderate slight cloud > 4/8 cloud < 3/8
<2 A A-B B E F
2-3 A-B B C E F
3-5 B B-C C D E
5-6 C C-D D D D
>6 C D D D D

With dispersion parameters specified by equations (8)-(10) and used in equation (7), the final 24-h
maximum concentration estimate is given by equation (11). The time in hours for H is setat 4 h
since concrete trucks would not be running continuously for this type of construction — it would
likely be less than an hour given the amount of concrete to be delivered.

H
(11) CMAX,24 = 24 Crmax

The concentrations from the above approach are given in Table D-39 where they are compared
against the current EPA standards for 2.5 um and 10.0 um particle size classes. It is observed that the
modeled concentrations are well below the standards and, as previously mentioned, would likely be
much smaller.
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Table D-39. Comparison of Calculated and EPA Standard Particulate Concentrations

Particle Size Category

Estimates from Equation (11)

EPA 24-h standard

2.5 microns

43 pgm

35 ugm?

10.0 microns

42.6 ug m

150 pg m®

6.2. Fertilizer Application

Bouwman et al. (2002) summarizes the complex processes which control the NOx (NO + N.O)
emissions from soils which, among many other factors, include soil temperature, moisture, texture,
pH, fertilizer amount, and tillage practices. According to Bouwman et al. (2002), N>O emissions
tend to dominate the NOx total for most soils. Accordingly, this section will focus on the increase of
N20 emissions resulting from the enhanced fertilizer applications which are usually done in
conjunction with crop irrigation. Calculations will be done for the average farm size for the Choc-
Pea Basin, and for rainfed and irrigated scenarios. Table D-40 lists the primary input parameters
used in the N2O emission calculations. The fertilizer application rates are obtained from simulations
performed at UAH with the DSSAT crop model. The fertilizer is assumed to be ammonium nitrate
(NH4NO:s).

Table D-40. Input Parameters for N20O Calculations

Description Symbol | Value (units)

Average farm size in Choc-Pea HUC A 1.007 (km?) (equal to 249 acres)
Wind Speed u 1.0 (ms?)

Rainfed Fertilizer Rate F 202 kg hatyr?

Irrigation Fertilizer Rate F 280 kg hat yr?

For these calculations, an area-source, two-dimensional, steady-state Gaussian model will be
employed as in equation (12), where the concentration C is in units of ug m™. The symbols have the
same meaning as in the particulate dust calculations (equation 6), except that Er is now an area source
with units of g m? s,

(fexp[Z (2)] aw ax

Oy

ERKJ’- Vd

(12) C = 0

Oy 0z

The fertilizer rates in Table D-40 are for the total weight of fertilizer. To convert to a pure N rate Fng,
they are multiplied by a fraction as in (13), where 0.35 is the atomic weight of N divided by the
molecular weight of NHsNO:s.

USDA-NRCS 150 August 2021



Choctawhatchee and Pea River Sustainable Irrigation Expansion Project

Watershed Plan- Environmental Assessment

Millar et al. (2012) provides a relationship between nitrogen fertilizer application rate Fnr (kg N hat
yrt) and N2O-N emissions (g N2O-N ha yr?), as in equation (14). To calculate the needed emission
rate Er used in (12), the appropriate units must be converted and scaled, as in equation (15). Factor

number one (from the left) in (15) converts from ha™* to km. Factor number two converts from km
to m™. Factor number three converts from yr? to s™*. For the last factor (number four), the emissions
rate is scaled to an assumed growing season of four months out of twelve.

(14) E =670exp (0.0067 Fyg)

102 107° 1 12
(15) Eg = L
1 1 (365 days*24 hours+*3600 seconds) 4

Using the values from (15) in (12) for both rainfed and irrigated scenarios gives the results in Table
D-41 for the average farm size in the Choc-Pea HUCs, where the concentrations have been converted
to Parts Per Billion (PPB) of N2O. The increase in N.O emissions is close to 3 PPB; however, both
the rainfed and irrigated concentrations are well below the EPA 1-h N2O standard of 100 PPB.

Table D-41. Impact of Increased Fertilizer Application with Irrigation

HUC Name N20 Rainfed (PPB) N20 Irrigated Difference (PPB) | EPA 1-h Standard
(PPB) (PPB)
Choc-Pea 17.1 20.5 3.4 100.00

6.3. Greenhouse Gas Emission Analysis

The COMET-Farm analysis system is designed to assess on-farm greenhouse gas emissions (USDA,
2020). COMET-Farm requires field definition, historic farm practices and future practices to evaluate
both baseline and predicted greenhouse gas emissions. COMET-Farm is designed for field-scale
evaluations and not regional emissions modeling. For this project, a representative 20-acre field
located at the Wiregrass Research and Extension Service Farm was chosen. Conventional crop
rotation, planting dates, fertilizer rates and irrigation applications were defined. For the baseline, no
irrigation was applied. The results are included below in Figure D-32.
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Figure D-32. Results of COMET Model for 20 acres of Corn, Cotton, and Soybeans at the
Wiregrass Research and Extension Service Farm

Results show that irrigation increases yield which increases soil organic matter, including carbon
capture, reducing C by 0.8 CO, metric tons equivalent per year. However, increased fertilizer
application (NOy) creates an increase of 4.0 CO, metric tons equivalent per year.

The COMET-Farm system also outputs the margin of error for different greenhouse gas components
as shown in Figure D-33, below.

Total GHG Emissions (metric tons COZ-eq per year)

C |l oo? oo NdD O

Figure D-33: Graph of Emission Components

The COMET-Farm system is designed to assess emissions due to farm management changes.
However, the results can be compared to the air quality model used to determine NOyemissions.
Converting the COMET mass rate numbers to a concentration involves two steps and several
assumptions, as shown below.
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Reo- 10° 1 12249 1

1 Rr = _ -
(1) Ryzo 1 1 298 4 20 At

The terms in equation (1) on the right-hand side will be discussed, from left to right. The first term,
Rco2, is the annual increase in metric tons of N2O in CO> equivalent mass obtained from the COMET
model (4.0). The second term, 10°, converts metric tons to kg. The third term, 298, converts CO;
equivalent mass to actual NoO mass in kg. The fifth term scales the 20-acre COMET plot to the
average farm size of 249 acres. The fourth term, 12/4, takes the annual number and scales it to the
four months of the growing season. The last term, At, is the number of seconds in a year. The result
on the left-hand side, Rnzo, is the emission rate of N,O in kg s

. RNZO AtE 103 106 f
(2) CNZO - A7 1 1 I

To convert the emissions rate from equation (1) to a concentration, several assumptions must be
used. Equation (2) shows the variables needed to convert an emission rate to a concentration. The
terms in equation (2) on the right-hand side will be discussed from left to right. The numerator in the
first term multiplies an emission rate Rn2o times an emission time scale, Atg, which gives a mass
value in units of kg. The denominator in the first term calculates a volume by multiplying a farm area
(249 acres converted to m?) times a planetary boundary layer (PBL) height Z. Typical spring and
summer maximum values of Z are on the order of 1-2 km; a value of 1,000 m has been used here.
The second term, 10%, converts kg to g. The third term, 10°, converts g to micro-grams (ug). With
these three terms a concentration of ug m™ is defined. The final factor “ (a constant for standard
pressure and temperature), converts pg m™ to parts per billion (PPB), which is the unit of Cnoo. The
emission time scale, Ate, could be defined by one of many different ways. Using the same wind
speed as the Gaussian plume calculations (1 m s™) and the distance defined by a square of the farm
size A, this gives a time scale of about 15 minutes for air to travel across the example farm. Another
equally important time scale is the time required for an air parcel to climb to the top of the PBL and
back to the surface. Assuming a circular eddy and same velocity gives a time scale of about 50
minutes. Since the latter is close to an hour, Ate has been set to 1 h (3,600 s). The Rco2 value of 4
metric tons per year when multiplied by the factor 249/20 (scaling the COMET results from 20 acres
to 249 acres) gives a value of 49.8 metric tons per year. The value of 49.8 metric tons per year gives
an increase of 0.10 PPB of N2O, which is considerably smaller than the number of about 3 PPB
obtained from the Gaussian plume calculations. This difference can be partly explained by the fact
that the Gaussian plume calculations were done in a way to give the maximum possible, worst-case
scenario value of concentration increase at the center of a down-wind plume, and do not give an area
average estimate of the concentration across the field. Nonetheless, the conclusion is the same: the
increase in N2O concentration is below the EPA 1-h standard of 100 PPB. A summary of the key
numbers in this calculation are given in Table D-42.
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Table D-42. Summary of Key Variables in NO Concentration Calculation

Rcoz (metric tons/year) A (m?) Z (m) Ate (S) Cnz2o (PPB)
49.8 1.0 x 108 1,000 3,600 0.10
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Other Supporting Information
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DEPARTMENT OF THE ARMY
MOBILE DISTRICT, CORPS OF ENGINEERS
P.0. BOX 2288
MOBILE, AL 36628-0001

March 7, 2011

FIELD LEVEL AGREEMENT BETWEEN
THE US ARMY CORPS OF ENGINEERS, MOBILE AND NASHVILLE
DISTRICTS
AND
THE NATURAL RESOURCES CONSERVATION SERVICE
CONCERNING FARM POND EXEMPTIONS IN ALABAMA

I. Introduction:

On February 25, 2005, joint guidance between the Department of Agriculture, Natural Resources
Conservation Service (NRCS) and the US Army Corps of Engineers (USACE) reaffirmed their
commitment to ensuring that Federal wetlands programs are administered in a manner that minimizes the
impacts on affected landowners consistent with the important goal of protecting wetlands. NRCS and
USACE offices were encouraged to develop local partnerships to provide timely and accurate information
to the public and to address other wetland issues

In support of this joint guidance; NRCS, Alabama and USACE, Mobile and Nashville Districts have
adopted a Field Level Agreement (FLA) pertaining to farm pond exemptions. The FLA establishes
procedures for farmers to follow when requesting ponds on their property.

Il. Terms:
A. Wetland Delineations depict the boundaries of waters of the US, such as wetlands and streams.

B. Verified Wetland Delineations depict the boundaries of waters of the US, such as wetlands and
streams, and have been certified as accurate in writing from the NRCS or USACE for Food Security Act
(FSA) or Clean Water Act (CWA) purposes, respectively.

C. Jurisdictional Determination by the NRCS or USACE identities the areas and/or activities subject to
jurisdiction under provisions of the FSA or CWA, respectively.

D. Preliminary Jurisdictional Determination is a USACE document indicating that there may be waters
of the United States on a parcel or indications of the approximate location(s) of waters of the United
States on a parcel.

E. Approved Jurisdictional Determination is a USACE document stating the presence or absence of
waters of the United States on a parcel or a written statement and map identifying the limits of waters of
the United States on a parcel.

Ill. Procedures:

A. Jurisdictional Determinations

1. Jurisdictional Determinations performed by the NRCS must be verified by the USACE for
purposes of the CWA,

Prinied on @ Rocydod Paver

Figure E-1: NRCS & ACOE Agreement Concerning Farm Pond Exemptions (Page 1)
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2. The NRCS will inform land owners that Jurisdictional Determinations verified by the NRCS are
not valid for CWA purposes.

3. The USACE will inform land owners that Jurisdictional Determinations by the USACE may not be
valid for FSA purposes. All USACE Jurisdictional Determinations will include the statement "This
delineation/determination has been conducted to identify the limits of the US Army Corps of Engineers'
Clean Water Act jurisdiction for the particular site identified in this request. This delineation
/determination may not be valid for the wetland conservation provisions of the FSA of 1985, as amended.
If the land owner is a US Department of Agriculture (USDA) program participant, or anticipates
participation in USDA programs, hefshe should request a certified wetland determination from the local
office of the Natural Resources Conservation Service prior to starting work."

4. The NRCS will inform land owners that Jurisdictional Determinations by the NRCS may not be
valid for CWA purposes. All NRCS Jurisdictional Determinations will include the statement “This
delineation/determination has been conducted for the purpose of implementing the wetland conservation
provisions of the FSA of 1985. This determination/delineation may not be valid for identifying the extent
of the USACE CWA jurisdiction of this site. If the landowner intends to conduct any activity that
constitutes a discharge of dredge or fill material into wetland or other waters, he/she shall request a
jurisdictional determination from the local office of the USACE prior to starting work."

5. Approved Jurisdictional Determinations by the USACE for CWA purposes will remain valid for a
period of 5 years unless new information warrants revision prior to that date.

B. Exemption Determinations

1. NRCS and USACE will follow procedures outlined in the “Alabama Farm Pond Exemption Guide”
when providing assistance to land owners requesting technical assistance in construction of farm ponds
or land owners requesting assistance with a determination as to whether a proposed farm pond is or is
not regulated under the CWA.

2. NRCS will maintain a log in each field office for ponds that, based on information provided by the
farmer, would most likely not be regulated under the CWA. The logs will identify the following information:
landowner’s name, address, pond size, purpose of the pond, county, and lat/long coordinates of the
proposed pond. A copy of the logs will be forwarded to the NRCS State Conservation Engineer for
submittal to the appropriate USACE District Office on a quarterly basis. An annual meeting to discuss
pasl, present and future projects will also be scheduled.

3. Activities for the purpose of maintaining existing farm ponds, farm roads, center pivot crossings or
irrigation ditches (returning it to a pre-existing condition) in waters of the United States may or may not
be exempt from CWA jurisdiction, Review of these activities should be coordinated with USACE.
Typically:

a. In order for center pivot crossing construction in wetlands/streams to be considered exempt
and not regulated under the CWA, the project must meet the criteria outlined in Section 404(f) of the
Clean Water Act and Section 323.4, Title 33 of the CFR. In addition, crossings shall not exceed 8-feet in
width at the top, side slopes shall not exceed 3:1, and water crossings shall either be bridged or have
culverts in place sufficiently sized to maintain normal surface water flows.

b. In order for irrigation ditch construction in wetlands/streams to be considered exempt and not
regulated under the CWA, the project must meet the criteria outlined in Section 404(f) of the Clean Water
Act and Section 323.4, Title 33 of the CFR. In addition, all excavated material shall be disposed of on

Figure E-2: NRCS & ACOE Agreement Concerning Farm Pond Exemptions (Page 2)
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high ground if at all possible or placed alternately in piles on either side of the dilch to maintain normal
surface water flows. Excavated material shall not be converted into a road unless that road could be
separately exempted as a farm road.

c. In order for farm road construction in wetland/streams to be considered exempt and not
regulated under the CWA, the project must meet the criteria outlined in Section 404(f) of the Clean Waler
Act and Section 323.4, Title 33 of the CFR. In addition, the land owner must demonstrate it is not
possible to access the area from any other high ground (upland) access point even if that point is on other
property. Road widths shall be the minimum necessary for the intended farm purpose. Road length shall
be the minimum necessary o cross the wetland/stream (at the narrowest point of the wetland), land
clearing (stump removal) shall be confined to the footprint of the road, and water crossings shall either be
bridged or have culverts in place sufficiently sized to maintain normal surface water flows.

IV. General:

A. The policy and procedures contained in this FLA do not create any rights either substantive or
procedural to a jurisdictional determination or a farm pond exemption determination by either agency or
the United States.

B. This agreement will take effect ten (10) days after the date of the last signature below and will
continue until modified or revoked by agreement of any of the parties or until revoked by any party alone
upon written notice.

C. USACE Mobile and Nashville District and the NRCS in Alabama will review this FLA on an annual
basis for the purpose of madification or extension. If this FLA is not modified or revoked it will

automatically be extended
//M ?Ihpﬁ/ 3-23/1 /4‘7 7/:»% /s 9//’

William E. Puckett, PhD (date) Craig J. Ldtteken (date)

State Conservationist Chief, Regulatory Division

NRCS Corps of Engineers, Mobile District
e oA éﬁz /%[

Ronald E. Gatlin (date)

Chief, Regulatory Branch
Corps of Engineers, Nashville District

Figure E-3: NRCS & ACOE Agreement Concerning Farm Pond Exemptions (Page 3)
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ALABAMA FARM POND
EXEMPTION GUIDE

A. Pond Construction: Pond size shall not exceed the need shown through a water budget.
In waters of the US, the placement of fill material shall be limited to dam or berm construction.
Land clearing (stump removal) shall be limited to the dam or berm, including auxiliary spillway
entry and exit sections, and normal pool footprint. No fill shall be placed in wetlands to build up
areas around the pond.

B. Producer Eligibility: To be eligible for the farm pond exemption, the land owner must be a
producer who engages in either agriculture or livestock production. Land owners who propose
new agricultural or livestock operations will be deferred to the USACE for an exemption
determination. Proposed operations are those that do not have the required crops, existing
irrigation equipment, or livestock at the time of the exemption request. The USACE will
determine whether to exempt the pond from the Section 404 permit process. Agricultural and
livestock production are defined below:

C. Agricultural production: Agricultural production is defined as a farm or ranch operation
involving the production of crops including but not limited to:

» Field-grown ornamentals (not containerized)
* Flowers or bulbs

= Grains or row crops

» Hay, forage or pasture
* Naval stores

» Orchards or vineyards
* Seed Crops

* Plant materials

* Tobacco

* Trees

* Turf Farms

* Vegetables or fruits

Note: Trees will require case specific justification from the AL Forestry Commission and
acceptance by the NRCS or USACE defining the need and quantity of irrigation water.

Figure E-4: NRCS & ACOE Agreement Concerning Farm Pond Exemptions (Page 4)
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D. Livestock production: Livestock production is defined as a farm or ranch operation
involving the production, growing, raising, or reproducing of livestock or livestock products,
including but not limited to:

* Beef cattle

» Buffalo

* Dairy cattle

* Horses

* Ostriches or Emu
* Poultry

» Sheep or goats

« Swine

* Turkeys

E. Water Budgets: For a pond to supply a permanent water supply, it is necessary to provide
sufficient water depth to meet the intended use taking into account seepage and evaporation
losses. During severe drought conditions in Alabama, ponds can lose 4 ft. of water depth. For
this reason, embankment ponds for irrigation and livestock purposes should always have at
least 8 ft. of water at the deepest part of the pond. In Alabama, the maximum storage period is
normally 180 days or 6 months (dry months of the year) for animals.

1. Estimated water needs for common crops in Alabama:

S : Crop Water Needs
Ag. Production *2 (Ac-f‘t) | acre of crop)
Row crops 1.5
Tobacco 1.0
Hay, Forage or Pasture 1.256
Vegetables? 1.25
Orchards 1.5

1 Documentation of water needs for crops not shown in this table shall be provided to
NRCS.

2 The land owner must have existing irrigation equipment. All new operations or
operations without irrigation equipment shall be required to submit an exemption
determination request to the USACE.

? Land owners that produce multiple crops during a year may include crop water needs
for each crop when predicting water needs.

Figure E-5: NRCS & ACOE Agreement Concerning Farm Pond Exemptions (Page 5)
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2. Examples of situations where ponds meet crop water budgets:

Example 1: A land owner irrigates 50 acres of cotton and would like to have a 20 acre
irrigation pond. The proposed 20 acre pond site would have 16 ft. of water at the dam and a
15 acre surface at the 12 ft. depth (drought level).

Crop Acreage | = 50 acres
Water needs | = 1.5 ac-ft/ac
Total water needs | = 75 ac-ft
Available water at 12 ft drought level | _ 72 acre-ft
0.4 X15ac. X 12 ft. (defensible)
Pond total volume 128 acre-ft
0.4 X 20 ac. X 16 ft.

Example 2: A land owner irrigates 100 acres of pasture. The land owner wants a 25 acre
pond. The pond will need to have 20 ft. of water at the dam to produce a 25 acre pond. At the
16 ft. depth (drought level) the water surface would cover 19 acres.

Pasture Acreage | = 100 acres

Water needs | = 1.25 ac-ft/ac

Total water needs | = 125 ac-ft

Available water at 16 ft drought level i 121.6 acre-ft

0.4 X 19 ac. X 16 ft. (defensible*)

3. Estimated livestock water requirements in Alabama:
: e Drinking Water Needs
Livestock Production (gallons/day/hd)

Dairy cattle 25
Beef cattle 12
Sheep or Goats 1.5
Horses 12

1 Other livestock may be used with proper documentation to NRCS to predict water needs.

Figure E-6: NRCS & ACOE Agreement Concerning Farm Pond Exemptions (Page 6)
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4. Examples of situations where ponds meet livestock water budgets:

Example 1: A land owner with a 50-head beef cattle operation has requested a pond
exemption. An excavated pond site is not feasible. An embankment pond site with 8 ft. of water
at the dam would have 0.6 acre of surface area. At a 4 ft. depth (drought level) the water
surface would be 0.25 acres.

50hd @ 12 g/day/hd | = 600 gal/day

Maximum storage period | = 180 days

1acre-ft| = 325,851 gal

Therefore, cattle water needs | = 0.331 acre-ft
Available water at 4 ft drought level | _ 0.40 acre-ft
0.4 X 0.25 ac. X 4 ft. (defensible®)
ozogl(dot.gtglc\.lggmﬂ? g il

*Even though the available water at the drought level is more than the cattle needs for the
storage period, the site is still defensible since there is only 8 ft. of water at the dam.

Example 2: A land owner with a 300-head beef cattle operation has requested a pond
exemption. The land owner wants a 1 acre pond. The pond will need to have 12 ft. of water at
the dam to produce a 1 acre pond. At the 8 ft. depth (drought level) the water surface would
cover 0.6 acres

300 hd @ 12 g/day/hd | = 3,600 gal/day
Maximum storage period | = 180 days
1acreft| = 325,851 gal
Therefore, cattle water needs | = 2 acre-ft
Available water at 8 ft drought level | _ 1.9 acre-ft
0.4 X 0.6 ac. X 8 ft. (defensible)

7

Figure E-7: NRCS & ACOE Agreement Concerning Farm Pond Exemptions (Page 7)
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F. Farm Pond Exemption application procedures for land owners by pond category:

i £

For ponds being used for the irrigation of crops or the watering of livestock that have a
normal pool area less than 10 acres, the following information shall be submitted to the
NRCS:

Farm Pond Exemption Information Paper (Exhibit 1) completed and signed by the
land owner.

Water budget.

Completed Form AD-1026A from FSA.

Site map with pond coordinates, i.e. USGS topographic, county, DOT map or other
map source as appropriate.

o

0o

For ponds being used for the irrigation of crops or the watering of livestock that have a
normal pool area greater than 10 acres, the land owner shall provide the information on
the attached "USACE Checklist for Farm Pond Exemption Determination” (Exhibit 2) to
the USACE.

For ponds whose purpose is not providing water for the irrigation of crops or the
watering of livestock, the land owner shall contact the USACE to discuss project
feasibility and requirements for authorization.

For ponds that require a pump station and/or access road to facilitate water supply, the
land owner shall provide the information on the “USACE Checklist for Farm Pond
Exemption Determination”.

For work on existing farm ponds the following information is required;

a. |If the proposed work will not cause the cumulative acreage of the pond to exceed
10 acres, the land owner shall provide the following information to the NRCS:

1. Farm Pond Exemption Information Paper (Exhibit 1) completed and signed by
the land owner.

2. Water budget.

3. Completed Form AD-1026A from FSA.

4. Site map with pond coordinates, i.e. USGS topographic map, county, DOT map
or other map source as appropriate.

b. If the proposed work causes the cumulative acreage of the pond to exceed 10 acres,

the land owner shall provide the information on the attached “USACE Checklist for
Farm Pond Exemption Determination” (Exhibit 2) to the USACE.

c. Ifthe proposed work does not cause an increase in the cumulative acreage of the
pond, such as maintenance or a decrease in pond size, no authorization will be
required from the USACE. Work under this category is subject to oversight and
approval by the NRCS.

Figure E-8: NRCS & ACOE Agreement Concerning Farm Pond Exemptions (Page 8)
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Definitions:

Drought Level - During a severe drought in Alabama, ponds can lose 4 ft. of water. The
drought level for a pond is therefore assumed to be 4 ft. below the normal pool elevation.
Storage at the drought level is considered available water for irrigation or livestock purposes.

Field Level Agreement (FLA) — Governing agreement between the USACE and NRCS
concerning jurisdictional determinations and farm pond exemptions.

Farm Pond - For the purpose of the FLA, a farm pond is defined as an impounded water
source created by constructing an embankment or excavating a pit that is intended to provide
water for the irrigation of crops or livestock operations.

Farm Pond Exemption — Frees a land owner from the requirement of obtaining a Section 404
Clean Water Act permit through the USACE for construction of a farm pond (33 CFR 323.4).

Water Budget — A water budget establishes a baseline of water quantity required to sustain
the normal livestock or irrigation operation. Crop water requirements or livestock requirements
will be based on the land owner’s records, but will be close to published requirements. To be
eligible for the farm pond exemption, a water budget will be developed for all requests. The
water budget will define the pond storage requirements in acre-feet at the pond drought level.

Exemption Information Paper — A document provided by NRCS to land owners requesting a
farm pond exemption that identifies the operation size, water requirements and site information.

Figure E-9: NRCS & ACOE Agreement Concerning Farm Pond Exemptions (Page 9)
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Exhibit 1.
FARM POND EXEMPTION INFORMATION PAPER
LAND OWNER PRODUCER INFORMATION
Name:
Mailing Address:
City, State, Zip Code: County:

POND INFORMATION ¥

LAT LON

Primary Purpose: Location: |
(Ag, Livestock, Recreation, etc.) |
Estimated Storage at
Size at Normal Pool (acres): normal pool (Ac-ft):

Y Non-Farm Ponds and ponds having a normal pool size larger than 10 acres must be directed to the USACE.

AGRICULTURE OR LIVESTOCK PRODUCTION INFORMATION #:¥

Crop Type: l Cropped Acreage (ac.): I l Crop Water Needs (ac-ft) |

Livestock Water
Needs (ac-ft)

Additional Water Needs (ac-ft)
Total Farm Water Needs (ac-ft)

? A water budget must be attached to this document justifying the above values.

Land owners requesting exemption by crop water needs but do not currently irrigate their crops must be directed to the
USACE for exemption.

Livestock Type: Herd Size (hd):

Land Owner Certification: | certify that the above information is accurate to the best of my knowledge.

| understand that this exemption does NOT free me from obtaining any other federal, state or local
permits for construction of the proposed pond. | understand that if any revisions are made to the project
or its intended use, this exemption determination may be invalidated. Should it be determined that the
pond has been converted to a non-agricultural use at any point, | may be required to obtain a Department
of the Army permit in order to maintain the pond. Any Department of the Army permit application must
include an alternatives analysis and mitigation and should a permit not be issued, restoration of the site
may be required. A pond exempt from the need for a Department of the Army permit is not exempt from
regulations required by the State of Alabama.

(Type or print name) (Signature) (Date)

NRCS Certification: | certify that this land owner has been advised of the requirements as outlined in
the NRCS Farm Pond Exemption Guide and in the Field Level Agreement between USACE and NRCS.
Sufficient documentation has been provided that defends the need and size of the proposed pond.

(Type or print name) (Signature) (Date)

10

Figure E-10: NRCS & ACOE Agreement Concerning Farm Pond Exemptions (Page 10)
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Exhibit 2.

CHECKLIST FOR USACE FARM POND EXEMPTION DETERMINATION
FOR PONDS OVER 10 ACRES IN ALABAMA

1. ___ Land owner’s full name, mailing address and day time telephone number. Also include
the name of a contact person if owner is a company or other organization.

2. ___ Ifthe land owner is not the farmer, the farmer’s full name, mailing address, day time
telephone number and relationship with the owner. Also include the name of a contact
person if owner is a company or other organization.

3. ___ The latitude/longitude coordinates for the pond location in decimal degrees.

4. ___ A water budget demonstrating the land owners need to provide water for livestock
operations or irrigation of crops including the size pond needed.

5. ___ Vicinity and location maps showing the proposed pond site. Excerpts of US Geological
Survey topographical quadrangle maps, county road maps, or other similar maps may
be used. Vicinity maps should be of an appropriate scale to locate the site by nearby
landmarks.

6. ___ A completed and signed NRCS “Farm Pond Exemption Information Paper” (Exhibit 1)
form.

7. ___ A written statement documenting all other water sources and stating why those sources
are inadequate.

8. For an irrigation pond:
a. ____An aerial photograph identifying areas to be irrigated with acreages.
b. ___ The method/s of irrigation to be used - center pivot, etc.
Note: All information must be on 8 1/2 " X 11" paper and must be legible and reproducible. The

use of color in exhibits is not acceptable because color does not reproduce in black and white.
Color infra-red aerial photographs are the only exception.

Mail to:

USACE, Mobile District Or USACE, Nashville District
Attn: RD, Regulatory Division Attn: RD, Regulatory Branch
109 Saint Joseph Street 3701 Bell Road

Mobile, AL 36602 Nashville, TN 37214

1

Figure E-11: NRCS & ACOE Agreement Concerning Farm Pond Exemptions (Page 11)
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The following figures represent the ALFA distributed Survey used as part of the Project Scoping
Process:
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Agricultural irrigation is poised for expansion in Alabama. In order to better understand farmers' interest in expanding
rigation in the state, your input is needed. If you currently irrigate, or if you would like to add irrigation on your farm,
lease complete the information below. All information provided will remain confidential.

In order to help us collect the best possible information, please note:
The first section of the survey should only be completed by those currently irrigating crops.
The second section should only be completed by those who do not currently irrigate.
The third section should be completed by all respondents.

The survey can also be completed online at

Thank you for taking time to assist with this survey!

Only Answer Questions 1 — 10 if you are currently using irrigation

Do you currently irrigate crops in Alabama? If your answer is no, please skip to the next section of the survey

.
____Yes ____No
2. In what county, or counties, in Alabama do you currently irrigate agricultural crops?
3. How many acres do you currently irrigate?
_ Lessthan 1 acre to 24 acres __ 500 —749 acres
__24-49acres 750 -999 acres
_50-99 acres 1,000 -1,499 acres
100 —249 acres 1,500 - 1,999 acres
250 —499 acres ____ 2,000 or more acres
4, If a federally-funded cost share program was available, would you be more likely to invest in expanding your
irrigated acres?

Yes No
5. How many additional acres would you like to be able to irrigate if you qualified for cost-share funding?
Not interested in expansion at this time

Less than 1 acre to 24 acres 500 — 749 acres

24 — 49 acres 750 — 999 acres
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50 - 99 acres
100 — 249 acres

250 — 499 acres

1,000 - 1,499 acres
1,500 — 1,999 acres

2,000 or more acres
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11.

13.

14.

6. Do you currently have plans to irrigate any newly rented or leased acres?
Yes No
7. If so, do you currently have rental/lease agreement for at least a minimum of five years?
Yes No

8.  What percentage of your cropland do you currently irrigate?
_____Lessthan 20%
_ 21-49%
_ 50-74%
__75-100%

9. What is your water source (check all that apply)?
_____Surface Water
_____On-farm pond or reservoir
__ Groundwater (well)

10. If you answered "'surface water' above, please list the name of the river or stream.

Only Answer Questions 11 — 18 if you are currently NOT using irrigation

Do you currently irrigate crops in Alabama? If your answer is yes, please go back and complete the previous

section of the survey. If your answer is no, please continue with the questions below.
Yes No

12. In what county, or counties, in Alabama do you currently farm?

If a federally-funded cost share program was available, would you be more likely to invest in irrigation?
Yes No

How many additional acres would you like to be able to irrigate if you qualified for cost-share funding?

Not interested in expansion at this time

_ Lessthan 1 acre to 24 acres 500 —749 acres
_24-49acres _750-1999 acres
_ 50-199 acres 1,000 - 1,499 acres
_ 100 — 249 acres 1,500 - 1,999 acres
250 -499 acres 2,000 or more acres
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15. Do you currently have plans to irrigate any newly rented or leased acres?
Yes No
16. If so, do you currently have rental/lease agreement for at least a minimum of five years?
Yes No
17. What would be your water source (check all that apply)?

Surface Water
On-farm pond or reservoir
Groundwater (well)

18. If you answered "'surface water'* above, please list the name of the river or stream.

All respondents should complete the section below (questions 19 - 24)

19. Name:

20. Recent economic analysis concludes that installing a system irrigating 140 acres costs between $200,000 and
$224,000, with a full return on investment within three to five years. This program will include a farmer cost share
component. What cost-share percentage would you be willing to pay for irrigation?

__ None, I would not be willing to invest in irrigation even if cost-share funding was available
__ 25%, I would be willing to invest up to 25% of the total cost
____50%, I would be willing to invest up to 50% of the total cost
__75%, I would be willing to invest up to 75% of the total cost

___100%, I plan to expand irrigation on my farm with or without possible cost share funding

21. What types of conservation practices would you be interested in adding (check all that apply)?

__lrrigation Pivot _ Well
_____lrrigation Pipeline ____Pump (electric)
_____Subsurface Irrigation ___ Pump (diesel)
__lrrigation reservoir __ Convert combustion pump to electric

Micro-irrigation
Convert current irrigation to low-pressure drop nozzles

22. Are there other irrigation practices not listed above you would be interested in?

P3. Please enter the Latitude and Longitude of each location (field, hoop house, etc.) where irrigation would occur.
Fo get the Latitude and Longitude for each location use the Compass App on your smartphone. Stand at the location
to be irrigated and turn on your compass. The Latitude and Longitude will appear on your phone screen.

Lat: Long:
Lat: Long:
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Lat: Long:
Lat: Long:
Lat: Long:
Lat: Long:

24. What has prevented you from irrigating or expanding irrigation on your farm?
____Economics
_ Age
__ Access to Water
_____Landisrented
Other:

Please mail completed surveys to the following address:
Alabama Association of Conservation Districts
Attn. Katy Parker, Executive Director
P.O. Box 304800
Montgomery, AL 36130-4800
If you prefer to scan and e-mail, please send to katy@ALConservationDistricts.org
THANK YOU!

Figure E-12: ALFA Farmer Survey
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ALABAMA IRRIGATION INITIATIVE
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Figure E-13: Sign-In Sheet for the December 18, 2018 Farmer Interest Meeting in Hartford,

AL (Page 1)

USDA-NRCS 173

August 2021



Choctawhatchee and Pea River Sustainable Irrigation Expansion Project

Watershed Plan- Environmental Assessment

ALABAMA IRRIGATION INITIATIVE
CHOCTAWHATCHEE-PEA WATERSHED
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Figure E-14: Sign-In Sheet for the December 18, 2018 Farmer Interest Meeting in Hartford,
AL (Page 2)
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CHOCTAWHATCHEE-PEA WATERSHED

Johnny Hughes Community Center
December 18, 2018
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Figure E-15: Sign-In Sheet for the December 18, 2018 Farmer Interest Meeting in Hartford,

AL (Page 3)
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Figure E-16: Sign-In Sheet for the December 18, 2018 Farmer Interest Meeting in Hartford,
AL (Page 4)
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December 18, 2018
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Figure E-17: Sign-In Sheet for the December 18, 2018 Farmer Interest Meeting in Hartford,
AL (Page 5)
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ALABAMA ALABAMA

SOIL & WATER ASSOCIATION OF
CONSERVATION CONSERVATION
COMMITTEE DISTRICTS

Alabama Irrigation Initiative
Farmers Irrigation Forum
Agenda
DATE & TIME: December 18, 2018, 9:30 am-11:30 am
LOCATION: Johnny Hughes Community Center, 405 S 3" Avenue, Hartford, AL 36344

Coffee and Donuts provided by Reinke Manufacturing

Johnny Lee, 1st Vice President Board of Directors,
Alabama Association of Conservation Districts
Senator Donnie Chesteen,

Alabama Senate

Cindy Pate, Field Representative,

[ Office of US Representative Martha Roby
James Manasco, District Field Representative,
Office of Congressman Robert B. Aderholt

9:30 AM Welcome and Introductions

Dr. Bill Puckett, Executive Director,

9:45 AM Irrigation Program Overview
& Alabama Soil and Water Conservation Committee

Sabra Sutton, Executive Director,

10:00 AM | Farmer Discussion and Input
P Alabama Association of Conservation Districts

Dr. Bill Puckett, Executive Director,

11: Summ d Next S
L10AM VORMBEY RO B Shens Alabama Soil and Water Conservation Committee

11:30 AM Lunch Provided by: Tri-Green

Project Partners:

Alabama Agricultural Experiment Station
Alabama Association of Conservation Districts
Alabama Cooperative Extension Service
ALFA
Alabama Soil and Water Conservation Committee
Auburn University
Auburn University Water Resources Center
University of Alabama-Huntsville
USDA-Natural Resources Conservation Service

Figure E-18: Agenda for Farmer Interest Meeting on December 18, 2018
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Figure E-19: Sign-In Sheets for the August 20, 2019 Farmer Scoping Meeting in Enterprise, AL
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ALABAMA Al ABAMA

S0IL & WATER ASSQCIATION OF
CONSERVATION CONSERVATION
COMMITTEE DISTRICTS

Alabama Irrigation Initiative
Farmers Scoping Meeting
Choc-Pea Rivers Watershed
Agenda

DATE & TIME: August 20, 2019, 10 arm-Naan
LOCATIOM: Enterprise Farmer's Market, 521 N. Main Street, Enterprise, AL 36330,

Ms_ Sabra Sutton, Executive Directar,

10:00 and | Weloome and Intreductions Alabama Assoclation of Conservation Districts [AACD]
bdr. Donnle Chasteen, Senator, State of Alabama District 29

ALI-The Process and Farmer

10:15 ApA Discussion led by Dr. Eve Brantley, ACES
MNeeds for Irrigation by !

1115 AM ALSWCC Cost-Share Process Ashley Henderson, PE, Director of Conservation Programs,

) and Draft Timeline Alabama Soll and ‘Water Conservation Cormmittee

Dr. Bill Puckett, Executive Directar,
Alabama Soll and ‘Water Conservation Committee
Noaon Lunch Provided by: Flrst South Farm Credit

11:45 And Summary and Mext Steps

Project Partners:

Alabama Agriculttural Experiment Station
Alabama Assoclation of Conservatbon Districts
Alabama Cooperative Extansion Service
ALFR
Alabama Soll and Water Conservation Committes
Auburm University
Auburn Unbversity Water Resources Center
University of Alabama-Huntswille
Us0d-Matural Resources Conservation Service

Figure E-20: Agenda for Farmer Scoping Meeting on August 20, 2019
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L9454 Notice that a public meeting for
comments will be held to review the United
States Department of Agriculture Natural
Resources Conservation Service (USOA-NRCS),
with assistance from Auburn University and in
cooperation with the Alabama Soll and Water
Conservation Committee Draft Watershed
Plan-Environmental Assessment for the
Choctawhatchee-Pea Watershed (Draft

Plan - EA) to expand agricultural irrigation,
This program may be partially funded through
the Watershed Protection and Flood Prevention
Act of 1954 (PL 83-566) and will address
Increasing Irrigated acreage on agricultural
land, while avoiding significant negative
Impact on the surrounding natural
environment and cultural resources. The public
meeting will be held 5:306:30 pm on November
6, 2019 at the Dale County Government
Building, 202 South Hwy 123 Ozark, AL.

Affidavit of Publication of Legal Notice

State of Alabama
Houston County
Before me, a notary public in and for the county and state above listed,

personally appeared __ P\ice — \yQuow B
who, by me duly sworn, deposes and says that

"My name is A\; e _U.Cuu\ \\/l
Manager of the Dothan Eagle”

The Newspaper published the attached legal notice in the issues of
10127, 11/03/2019

Newspaper reference: 0001167798

The sum charged for publications was $260.00.

The charges by the Newspaper for sald publication does not exceed the

lowest actual classified rate paid by commercial customers for an

advertisement of similar size and frequency in the same newspaper(s) in
which the public notice appeared.

There are no agreements between the Newspaper and the officer or attorney charged
with the duty of placing the attached legal advertising notices whereby any
advantage, gain or profit accrued to said officer or attorney .

/ / L - %Ku"‘/&- }“

AFFIANT

Oworn dnd whecibed e L. ot /t/n/mAW’ 20/7
| P

| am the Legal

Figure E-21: Affidavit for Announcement of Public Meeting
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November 6™, 2019 Sign-In Sheet Ozark, AL
Sustainable Irrigation Expansion: Public Meeting
SIGN-IN SHEET
How did you hear about this Would you like to be notified
Name (Please Print) Affiliation meeting? E-mail of future meetings and/or
(if any) (Newspaper, direct invitation, etc.) updates on the project?
L if ~
& NRCS+ = Co SweD .Sconmexrs @ [omal
FDA 2 Scorrsds g Orae ?fl%(é‘ Sov !
- Dale Co ynthia. perersdal. nacdnefr et
BGWHD&WS SWCD RS
3. : w Aubein Jawr= el P avt bern ern
4.
Ev(/ Q;mr\%»oy Au hu/AcES brask ey @ aubousn. <ol
5 ¢
Racnll Yuntze A
6.
. \/Ql"vym Ahm / [\/RCS verpon, /\\ov\
Q.00 bt | suec
5
Ashl, Thncbismn. |Stic<
9. % (4
14 [N)>' ‘/&C,‘IAA L - O AN~
P L

Figure E-22: Sign -In Sheet for the November 6, 2019 Public Meeting in Ozark, AL
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Alabama Sustainable Irrigation Expansion
Public Law 83-566 Initiative
Public Meeting of the Choc-Pea Rivers Basin
Agenda

DATE & TIME: Movember 6, 2019, 5:30 pm —6:30 pm

s 5:30 PM: Welcome and Introductions
SWCC: Sponsoring Organization
NRCS: Lead Federal Agency
AU & UAH Team: Technical Team

Project Summary and Purpose of Scoping
Program Overview & Process

s 6:00 PM: Scoping Discussion and Comment Period

e 5:30 PM: Adjourn

Project Partners:

s}

== ONRCS 4
United States Depariment of Agriculters THE UNIVERSITY OF
Mrtural Reaoute Conenanon Servoe ALABAMA TN HUNTSVILLE

ALABAMA -

@ l..xtensmn
COMSERVATION SLABERE SO & SRl SEE 81 0
COMMITTEE
VISTER PROGRAM

LOCATION: Dale County Government Building, 202 South Hwy 123, Ozark, AL

ALARAMA

MSTRICTS

®

Alabarma AN\

State Climatologist

ASSOCIATION OF
COMSERVATION

Figure E-23: Agenda for Public Meeting on November 6, 2019
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CHOC-PEA BASIN FACT SHEET

ALABAMA
SOIL & WATER The Ch Matchee and Pea Watersheds
CONSERVATION V
COMMITTER
P SR TR Ny it
— Major Roadways
7 swamonansh 1
[0 Open vaterways
City Limits - { ¥ S o
[ county Lines 12d Y )k o
A 1
» 1 * Youe :
NE 5
}‘\.."C“r< - {
S 2 f " \
oS, / 2=
o ‘1/\ ‘t ™ f
T 7 { Oy, Comee
?)/..1'( L ¢
wry - ’
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¢ Wowston ——
7
Geneve /i - - N
z A
—— 2 '
= -
" ® 3 0 0 " I

ABOUT THE REGION'S FARMER/AGRICULTURAL NEEDS

To better identify the particular needs of farmers in the Basin, arecent survey was conducted August 20,
2019 at a scoping meeting. Out of 41 respondents,

85% said there is "extreme need" for irigation; the remaining 15% ranked the need at "much need".
o Respondents provided reasoning for how they ranked the need for irigation in the following statements:
“Recumrence of drought™; "Competition with Georgia"; “Improve crop production™; “Stability”; “Better
production”; “Sondy soils"; "Necessary to survive farming"; “No rain”
growing season"; “Lack of imigotion"; “Insurance premium cuts, profit margins too close, diversified crops™;
“Peace of mind"; "Reduce nsk, increase production, minimize drought impact, increase productivity, and
reduce waste.”

88% of respondents said they were "extremely interested” in expanding irigation in their area; the
remaining 12% ranked their interest as "very interested".

o Respondents provided the following statements as reasoning behind their choeices: 'it would heilp greatly with

production’; "Less than 1/5 under irrigation; "Need better productivity”; "More profit.”

1

Figure E-24: Fact Sheet Offered at Public Meeting (Page 1)

USDA-NRCS

184

; "Low CEC soils cannot buffer low rainfall in

August 2021



Choctawhatchee and Pea River Sustainable Irrigation Expansion Project

Watershed Plan- Environmental Assessment

PURPOSE OF THIS PROJECT

*» The purpose of this project is to develop diffuse, or decentralized, on-farm imigation systems suitable for
the farming practices in the Choc-Pea Basin that adhere to State and Federal law and sustainably use
witer systems.

* Federal assistance through PL-546 is needead to support the modemization and sustainability of
agricultural praduction in this region.

* Modemizing imgation methods can help minimize crop losses due to drought, supplement soils with
poor water holding capacity during periods of uneven rainfall distribution, improve recovery of water-
stressed systemns, and support current agricultural land use.

IRRIGATION WATERSHED PLANNING PROCESS (PL-566)

Completed frevm HWIAC

= Plan of Work
« Update Draft Plan

CONTACT US

ESTIMATED TIMELINE
{201%) {2020)
July = October November December-March Post March 1
e —— | |
Scoping Process Determine Feasibility & Modeling Impacts Review Process
«  Preliminary Project Works and Drafting Plan «  Receive cnd
Investigation +  Feasdbilly Repor +  Draft Plan-EA neorperate commants

Ifyou have any questions or would like to provide commentsfinput, please contact any of the following people:

+  Ashley Henderson - ashley henderson@swec.alabama.gov
+  Eve Brantley - hrantef@auburn.edu
e Vernon Abney - Vernonabney@usdagov

Learn more about this Initlative's past and present projects at:

http:) feses auburnedufirrigation-watershed-planning fwatersheds/

2

Figure E-25: Fact Sheet Offered at Public Meeting (Page 2)
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Choctawhatchee and Pea River Sustainable Irrigation Expansion Project

List of Attendees

Affialiation- Region

Patricia Gunter
iAllison O'Neal

|SWCD-Covington

SWCD-Covington

Richard Collier

NRCS- East Team

Dawn Peters
IAdam Sconyers

|SWCD-Dale

NRCS-- Dale/Henry

Dorris Skipper

SWCD-Coffee

\Ashley Henderson

ALSWCC- Montgomery

William Puckett

ALSWCC- Montgomery

Uosh Elliot |NRCS- Coffee/Covington
Uennifer Williams SWCD- Pike
Jeff Thurmond NRCS-State
Shannon Weavor |NRCS-State

Beth Chastain

NRCS- Crenshaw

Karron Passmore

SWCD-Russell

Uessica Jones

SWCD-Crenshaw

Carol Threatt

SWCD-Barbour

Rachel Kuntz
Bethanie Hartzog

|Auburn University, ACES- Lee

Auburn University, ACES- Lee

Cameron Handyside

UAH

DC Meeting- July 11, 2019

Figure E-26: Sign-In Sheet for July 11,2019 SWCD Meeting in New Brockton, AL
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Fw: Reminder, October 30, Choctawhatchee-Pea Watershed Planning Meeting
Subject: Reminder, October 30, Choctawhatchee-Pea Watershed Planning Meeting

The Alabama NRCS and partnering technical team will hold a meeting on October 30 in Montgomery, Alabama to request input on the Choctawhatchee-Pea Watershed Plan. A Watershed Plan will
be prepared to fulfill requirements for federal financial assistance to sustainably expand agricultural irrigation through the Watershed Protection and Flood Prevention Program (Public Law 83-
566).

Time:
10 am-noon - Choctawhatchee Pea Watershed Plan Stakeholder Meeting
1 pm - 2 pm - Middle Tennessee River Watershed Plan Update

Location:

RSA Union Building

Room 192, Division of Purchasing
100 North Union Street
Montgomery, Alabama

Parking Deck Code 402005
If you are not able to participate in this meeting, we will meet with you individually or in planned group meetings to discuss interests, recommendations or concerns your organization may have
regarding this project.

Topics for the meeting include:
1) present a summary of the recent farmer scoping meeting in Enterprise,
2) seek input on initiatives, available data, concerns and recommendations for the Choctawhatchee-Pea Watershed as we begin the planning process, and

3) share updates from the Middle Tennessee River Basin Watershed planning project.

If you have any questions or comments, please contact Eve Brantley at b ( and Vernon Abney We encourage and value your participation and
input.

Sincerely,

Eve Brantley
bra al

Figure E-27: E-mail Sent to Cooperating Agencies
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Oct 3o, 2019
Sustainable Irrigation Expansion: Partnering Agency Meeting
Would you like to be
Name (Please Print) Affiliation E-mail wmzwm
on the project?
?\(\cml Rt k\{/ ACES v\ boraa@ustwe. com Yes
Ev( 6V/]mHﬂ/ Mu AP C| brudlay @ aubin <du | yeo
sz Z»// JUYAES | foua betlCnbion eclee | spes
Dm S SAIPUIOWED  baltemelbosenlindibich s, Yes
/(»‘\ (st NECS ‘}ahuu.c/(-é‘rf"o)uyt.“v {rs
;’g",’;fkw% ¥ NRES  |hnnie é/a.\t»c,-w%gy_ yeSs
btz _Exdssod |(PYUIAH Rotawe trey ol Y es
gjd/{n ﬁ/,/ /{/4(/ I, /;,/,/C IUJ//K 4/!/ ,‘76(
O/ \,i*‘fbmm i mwfm Yes
Z)":az#m/@w: Ad@A-0nR /;ZZ AMAM’M Gov Yes
_;%m;ﬁx Gruntuad [USFWS | @anfirgoumatdefissov] Yes
= \[mnm Abhﬂ/’/ M£5 Vermm’\l)v.c,u@ 'Jﬁ/‘d. 0y \{i';)
Crn (Mo A Cad Sory Ssobro ege shite A vs [fes
I‘Mm SSA M Svec 0
(0(\««« lec\S | SwcD

Figure E-28: Sign-In Sheet for October 30, 2019 Agency Meeting In Montgomery, AL (Page 1)
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0 30,7519

Would you like to be
Name (Please Print) Affiliation E-mail notified of future
; meetings and/or updates
on the project?
16.
Chors Tohnson [ADEM [elisha songadem albu- g’ - 5
17.
4:29& Lor Cooh ek 144 0R? Mes
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Figure E-29: Sign-In Sheet for October 30, 2019 Agency Meeting in Montgomery, AL (Page 2)
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OS5, 5ol
Would you like to be
Name (Please Print) Affiliation E-mail notified of future
meetings and/or updates
on the project?
32. y
'))\ftl ‘H“\\}n <9 UA’H KGI\DH){ Q&nk,tén

33.

' Y

(Jorab by Bresen | UAH odb 36798 van ed. '
34,

Cotrle Monse Guamon | UAHK llyCCO9@ woh « o Y
35.

'(\(CV\V\ b,\.y VAW [ceviu doh@ Usste ek adu v
36.
37,
38,
39,
40,
a1,
42,
43,
44,
45,
46.
47.

Figure E-30: Sign-In Sheets for October 30, 2019 Agency Meeting in Montgomery, AL (Page 3)
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Alabama Sustainable Irrigation Expansion
Public Law 83-566 Initiative
Partner Agency Meeting of the Choc-Pea Rivers Basin

Agenda

DATE & TIME: October 30, 2019, 10:00 am — 2:00 pm
LOCATION: 100 North Union Street Montgomery, AL, Room 192

e 10:00 AM: Welcome and Introductions
SWCC: Sponsoring Organization
NRCS: Lead Federal Agency
AU & UAH Team: Technical Team

Project Summary and Purpose of Scoping
Program Overview & Process

. Post-Planning Process
Explanation of Tech Note 1; Process and Ranking

Importance of Data
Overview of current data being used, and data still needed

e 10:45 AM: Scoping Discussion and Comment Period
e 12:00 PM: Lunch (on your own)
e 1:00 PM: Update of Middle TN River Valley Watershed Plan (Optional)

e 2:00 PM: Adjourn

Project Partners:

United States Department of Agricultere THE UNIVERSITY OF CONSERVATION
& el ALABAMA IN HUNTSVILLE DISTRICTS

- Uz y7. N\
== ONRCS e it A @ e

Natural Besounces Conmervation Service

Warer Rewareer Center

Extension Noborma AN
State Climatologist

Figure E-31: Agenda for Agency Meeting on October 30, 2019
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Publisher's Certificate of Publication

STATE OF ALABAMA
COUNTY OF PIKE

. Stacy Graning, being duly swomn, on oath says he
is and dun'nfg all times herein stated has been an
employee of Troy Publications, Inc. publisher and
ﬁrin(er of the The Messen?er (the “Newspaper”),

I as full knowledge of the facts herein stated as fol-
ows:

1. The Newspaper printed the copy of the matter
attached hereto (the “Notice”) was copied from the
columns of the Newspaper and was printed and
published in the English language on the following
days and dates:

02/06/21, 02/13/21, 02/20/21
2. The sum charged b{ the Newspaper for said
ublication is the actual lowest classified rate paid

commercial customer for an advertisement of

similar size and frequency in the same newspaper

in which the Notice was published.

3. There are no agreements between the News-

paper, publisher, manager or printer and the officer

or attorney charged with the duty of placing the at-

tached legal advertising notice whereby any advan-
tage, gain or profit accrued to said officer or attorney

Doy A Bl

Stacy Graning, publisher

Subscribed and sworn to before me this
20th Day of February, 2021

Mosy Jo Bbocdon

Mary Jo Eskridge, Notary Public
State of Alabama at large
My commission expires 3-05-2022

Account #
Ad # 1186916

ALABAMA SOIL & WATER CONSERVATION
COMM

100 N UNION ST

#334

MONTGOMERY AL 36130

PUBLIC NOTICE

Notice that a virtual public
meeting will be held to review
the Draft Watershed Plan-En-
vironmental Assessment for the
Choctawhatchee-Pea  Water-
sheds prepared by the United
States Department of Agricul-
ture Natural Resources Conser-
vation Service (USDA-NRCS),
with assistance from Auburn
University and in cooperation
with the Alabama Soil and Wa-
ter Conservation Committee.
This program may be partially
funded through the Watershed
Protection and Flood Preven-
tion Act of 1954 (PL 83-566)
and will address increasing ir-
rigated acreage on agricultural
land while avoiding significant
negative impacts on the sur-
rounding natural environment
and cultural resources. The
public meeting will be held at
9:00 am on February 26, 2021,
on Zoom. For more information
or to register for the meeting
e-mail IWP@auburn.edu or call
334-844-3809.

Troy Messenger:
Feb. 6, 13 and 20, 2021
PUBLIC MEETING

Figure E-32: Affidavit for Announcement of Public Review Meeting — Troy Messenger as

Example
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Alabama Sustainable Irrigation Expansion

Public Law 83-566 Initiative

Public Input Meeting for the Choctawhatchee & Pea Rivers Draft Watershed Plan-EA

Agenda
February 26. 2021 at 9 AM CST

https://auburn.zoom.us/meeting/register/tZEtc-6sqTMtHdOiz 1 ogumidnMUMjWjlefH

1L

III.

VL

Introductions

a. Auburn University — Technical Team

b. University of Alabama in Huntsville — Technical Team

c. Alabama Soil and Water Conservation Committee — Sponsoring Local
Organization

d. Natural Resources Conservation Service — AL — Lead Agency

Project Overview (Presentation) — Dr. Eve Brantley (AU), Mr. Cameron Handyside
(UAH)

Timeline for public comments

a. Direct comments to Mr. Vernon Abney, USDA NRCS State Conservation
Engineer, Vernon.abney@al.usda.gov

b. Comments due by March 9, 2021

Document availability

a. Paper copies at NRCS offices in Barbour, Bullock, Coffee, Covington, Dale,
Henry, Houston, Geneva, Pike Counties, Alabama.

b. Email IWP@auburn.edu for an online draft available for download.

Open discussion and questions

Adjourn

Figure E-33: Agenda for Public Input Meeting
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Choctawhatchee-Pea Draft Plan-EA ready for review

Jessica Curl <jnc0023@auburn.edu>

Mon 2/15/2021 11:40 AM

To: jennifer_grunewald@fws.gov <jennifer_grunewald@fws.gov>

Cc: Eve Brantley <brantef@auburn.edu=; Sara Bolds <szb0132@auburn.edu=
Hello,

A copy of the Draft Programmatic Watershed Plan — Environmental Assessment for the Choctawhatchee and Pea Rivers Sustainable Irrigation Expansion Project is ready
for public and agency review at this time You will find a PDF copy of the main plan and associated appendices ready to download in this online

folder: https:/ fauburn box.com/s/zpo2uwmyl8ycdvrdawnlprvo0sl7eceh
We are asking for your comments and suggestions to develop a Final Watershed Plan-EA by March 9, 2021

A review meeting for the Choc-Pea Plan-EA will be held on February 26th at 1 PM. Jein this Zoom meeting by following these instructions:

Join from PC, Mac, Linux, iOS or Android: https:/ /auburn zoom us/j/3199260079
Connect using Computer/Device audio if possible.

Or Telephone: Meeting ID: 319 926 0079
Dial: +1 646 876 9923 (US Toll)
or +1 301 713 8392 (US Tol)

If you would like to leave feedback or comments, please emadl all comments to Vernon Abney, USDA-NRCS State Conservation Engineer,
at Vernon Abney@alusda gov.

You may also send comments by US Mail:

Mc. Vernon Abney, State Conservation Engineer
Natural Resources Conservation Service

PO Box 311

Auburn, Alabama 36832-0311.

About the project:
This project is a team effort berween the USDA Natural Resources Conservation Service (NRCS) and Sponsoring Local Organization (SLO), the Alabama Soil and Water

Conservation Committee, with technical assistance from Auburn University and The University of Alabama in Huntsville.

Please let us know if you have any questions

Jessie Curl
Water Program Project Coordinator
Alabama Cooperative Extension System

Crop, Soil and Environmental Sciences

Figure E-34: Example of E-mail sent to Agencies Announcing Review Period
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USDA-NRCS

Alabama Sustainable Irrigation Expansion
Public Law 83-566 Initiative
Agency Input Meeting for the Choctawhatchee & Pea Rivers Draft Watershed Plan-EA
Agenda
February 26, 2021 at | PM CST

https:/ /auburn zoomus/j/3199260079

L Introductions
a. Auburn University — Technical Team
b. University of Alabama in Huntsville — Technical Team
c. Alabama Soil and Water Conservation Committee — Sponsoring Local
Organization
d. Natural Resources Conservation Service — AL — Lead Agency

1L Project Overview (Presentation) — Dr. Eve Brantley (AU), Mr. Cameron Handyside
(UAH)
IIIL. Timeline for agency comments

a. Direct comments to Mr. Vernon Abney, USDA NRCS State Conservation
Engineer, Vernon.abney@al.usda.gov
b. Comments due by March 9, 2021

Iv. Document availability
a. Paper copies at NRCS offices in Barbour, Bullock, Coffee, Covington, Dale,
Henry, Houston, Geneva, Pike Counties, Alabama.
b. Email [IWP@auburn.edu for an online draft available for download.

V. Open discussion and questions

VI Adjourn

Figure E-35: Agenda for Agency Input Meeting
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Table E-1. Irrigation Practice Effects on T&E Species

Code Practice Unit Practice Effects Comments
No Not Likely to Adversely MA NLAA, B
Effect Affect T&E Species
441 | Irrigation ac N
System,
Microirrigation
442 | Irrigation ac N
System,
Sprinkler
443 | Irrigation ac N
System, Surface
and Subsurface
430 | Irrigation Water | ft Avoid crossing streams with If pipeline
Conveyance this practice. Ccrosses a stream,
contact NRCS
Biologist to
determine if
consultation is
necessary.
449 | Irrigation Water | ac N
Management
533 | Pumping Plant | no If the practice will be placed If this Contact State
within 50 feet of a stream practice Biologist to
within a 12-digit HUC improves determine if
containing T&E aquatic water quality [ consultation is
species, further investigation and/or necessary. Can be
is required. Increase buffer quantity, then | beneficial to
distance as needed to this practice | aquatics if
maintain the ecological and is beneficial replacing surface
structural integrity of the for aquatic water
riparian buffer and stream species. withdrawals at
bank. If the practice will be critical times.
placed in a habitat type
where a threatened or
endangered species may
reside AND if disturbance of
native vegetation (changing
land use, herbicide
USDA-NRCS 196 August 2021




Choctawhatchee and Pea River Sustainable Irrigation Expansion Project

Watershed Plan- Environmental Assessment

Table E-1. Irrigation Practice Effects on T&E Species

Code

Practice

Unit

Practice Effects

Comments

No
Effect

Not Likely to Adversely
Affect T&E Species

MA

NLAA, B

application, earthmoving,
soil disturbance, etc.) is
involved in the installation
of this practice, further
investigation is required.
Review the Sensitive Habitat
Fact Sheet and plant fact
sheets. Make a visual
observation of the area to
determine if the species or
habitat for the species exists.

642

Water Well

no

If the practice will be placed
in a habitat where a
threatened or endangered
species may reside, further
investigation is required.
Review the Sensitive Habitat
Fact Sheet, then make a
visual observation of the
area to determine if the
species or habitat for species
exists. Examples include:
Avoid ground disturbing
activities within Red Hills
Salamander habitat; Avoid
altering hydrology of
ephemeral drains (avoid
logging during wet weather)
within the FWS habitat. If
the practice will be placed in
a habitat type where a
threatened or endangered
species may reside AND if
disturbance of native
vegetation (changing land
use, herbicide application,
earthmoving, soil
disturbance, etc.) is involved
in the installation of this
practice, further

If this
practice
improves
water quality
and/or
quantity, then
this practice
is beneficial
for aquatic
species.

Benefits to
aquatics apply if
this practice
results in stream
exclusion.
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Table E-1. Irrigation Practice Effects on T&E Species

Code

Practice

Unit

Practice Effects

No
Effect

Not Likely to Adversely
Affect T&E Species

MA

NLAA, B

Comments

investigation is required.
Review the Sensitive Habitat
Fact Sheet and plant fact
sheets. Make a visual
observation of the area to
determine if the species or
habitat for the species exists.
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Decision Diagram for Alabama NRCS Practice Effects on Threatened and Endangered Species

[ Determine if T&E species or potential habitat ]

s
Indicate “Upon Review- Not NO l present (using 12 digit HUC dats).
Present” on EE.

YES
| Determine effect of proposed practice(s) on T&E species or potential habitat. Refer to NRCS Practice Effects matrix ]._
N Elﬂ‘:d T e L“““““““““““‘“,
o | ; |
Not Likely to Adversel
(NE) I May Affect Affact ! May Affect !
(MA) !
: (NLAA) : :

'

[lndicate “Upon Revkw—J

No Effect” on EE.

Can all applicable
recommendations or
conditions (X) to
avoid or minimize
adverse effect be
met?

Are conditions
present that could
result in a benefit
to one or more
species (B)?

Are there alterna-
tive practices that
can be adopted to
avoid or minimize
adverse effects?

YES

Determination is NLAA,B.
Indicate “NLAA" on EE, and

cite the species and rationale
for the determination of this Obtain consent to consult from
beneficial effect. operator and landowner. *

Determination is NLAA. Indicate
determination of “NLAA” on the
EE.

A

Contact State Biologist to determination
Notes need for Consultation / Coordination®.
EE - Environmental Evaluation (CPA-52) Check “Action Needed" on the EE.
NLAA - Not likely to adversely affect
* If operator or landowner refuses to consent to consul/
coordinate, or refuses to follow consultation guidance,
discontinue planning Alabama NRCS - August 2010

Figure E-36: Decision Diagram for NRCS Practice Effects on T&E Species
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Table E-2. Typical Farmer Application Ranking Criteria®

Farmer Application Ranking Criteria

Is this the primary application for this program?

Field to be irrigated has current conservation plan with installed conservation practices.

Current tillage method resulted in >= 30% residue on the field to be irrigated

Single species cover crop currently used on the field to be irrigated

Multi-species cover crop currently used on the field to be irrigated

Field has water source developed and ready for hookup to planned irrigation system

Field has water source identified but not developed or ready for hookup to planned irrigation system

Power is available and ready for hookup to planned irrigation system

Distance to water source, < 1/2 mile

Distance to water source, > 1/2 and < 1 mile

Distance to water source, >= 1 mile

If water source for irrigation is a stream, less than 10% of HUC-12 watershed land area is irrigated

No permits (i.e., USCOE, USFWS, ADEM) are required for planned irrigation system, except for Office of Water
Resources' Certificate of Use.

Field not limited on irrigation general table in Soil Survey

Field is somewhat limited on irrigation general table in Soil Survey

Field is very limited on irrigation general table in Soil Survey

TOTAL POINTS

! This table does not include the specific scores pertaining to each issue but does show the subject matter the SLO
will use for the ranking process to more accurately ensure unbiased, accurate farm information submitted in
applications.
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United States Department of Agriculture

3381 Skyway Drive
Aubum, AL 36830
(334) B87-4561

EXCERPT — Refer to NRCS Conservation Pracfice Classification of Effects for

Field Office Technical Cultural Resources
Guide Tor entire document {NG, PG or GRalings)

If a practice is classified or rated PG (Potentially Ground disturbing) and will be disturbing
new ground oris rated G (Ground disturbing), the Cultural Resources Review (CRR) form must be
sentto the Cultural Resources Specialist (CRS) for further review. Exceptions to this required
review by the CRS for some PG practices are footnoted with explanations below.

All management - related practices that are rated NG (Not Ground disturbing) however
include facilitating G or PG practices within the standard will require a review by the CRS.

ALL Cultural Resources Reviews for AWEP, EWP and Easement Programs (e.g. FRPP, GRP,
WRP), will be forwarded to the CRS for further review regardiess of the practice rating or classification of
effect (NG, PG or G).

Ahways contact the CR specialist if a cultural resource will be affected in any way (positively or
negatively) as a result of federal assistance.

If any artifacts or archaeological features are encountered during (or after) practice
installation, work shall cease, and the CRS shall be nofified immediately. If the CRS is not
available, contact the Cultural Resources Coordinator.

Practice

Practice Name Number _ Rating
Critical Area Planting 342 PG
Dam 402 G
Irrigation Canal or Lateral 320 G
Irrigation Ditch Lining 428 NG
Irrigation Field Ditch 388 G
Irrigation Land Leveling 464 G
Irrigation Pipeline 430 G
Irrigation Storage Reservoir 436 G
Irrigation System — Micro-irigation 441 PG
Irrigation System, Sprinkler 442 PG
Irrigation System, Surface and Subsurface 443 G
Irrigation System, Tailwater Recovery 447 PG
Irrigation Water Management 449 NG
Land Clearing 460 G
Land Smoathing 466 G
Lined Waterway or Outlet 468 PG
Monitoring Well 353 G
Pond 378 G
Pumping Plant 533 G
Water Harvesting Catchment 636 G
Water Well 6542 G

eFOTG Section II

Figure E-37: NRCS Conservation Practice Classification of Effects for Cultural Resources
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/-

CULTURAL RESOURCES REVIEW: COUNTY
1. Owner /Farm Tract No. Start Date
2. Program/CTA: Practice Codes

3. PRESENT Land Use: Crops/Plowed I:l GrassD TreesD FallowD Clear-Cut D

Exposed/Eroded D Wetland D Other

4. APE: Acres/Ft 5. Acres of APE inspected 6. APE Surface Visibility %

The APE (Area of Potential Effect) is the specific area affected by program/practice, including all new or
existing borrow/disposal areas, new or temporary access roads & any other off-site or indirect ground-
disturbing activities.---- NOTE: If artifacts are discovered during practice construction, stop work in the

N immediate area and contact CRS for guidance. If artifacts discovered after completion, contact CRS ASAP. Y

7. Information Sources: FO Inspection of APE [:I Landowner/User [:’ AFC D

Other 8. ACROD site file search date

9. Are any Cultural Resources in/within 100ft of the APE? NO[_|  ves [
I YES — Atifacts Reported by FOlowner/others?|_| Site deliberately avoided during planning? [_|

10. Will the practice(s) exceed the depth & extent of previous cultivation? YES D NOD

11. IF a site is in or near the APE OR IF there are NO sites AND NO PG or G
any practice is PG or G Practice, NO review by the CRS is

SEND to the CRS for further review required. Sign & File at the FO.

12. CR Review Completed by: Date

13. FO Comments:

14. Date PRS data added

15. Township: Range: Section(s)

~~~~~~~~~~~~~~~~~~~~~~~ To e Lompiatad by the 95 To ba Completad by the L85 To be Completed by the LRS:

CRS Contacted / Form Rec'd Site File Check date Site(s): NO
YES: [ ] Avoided [_] Ineligible NO EFFECT [_|
CRS Comments

Site Probability: High Medium Low

CRS will survey ASAP L__] at a later date D Recommends FO inspect after practice installation D
and report to CRS if artifacts observed.

Date(s) Surveyed by CRS Date APE inspected by FO

CRS Date

Entered into PRS by CRS Scanned/Copied to FO

Revised 1/16/2019

Figure E-38: Cultural Resources NRCS Review Form
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LS. Department of Agriculture NRCS-CPA-SZ .
Pabral FRascesmas Crnsanalion Senk P A. Chent Nama:
B. Consarvation Plan D # (35 applicable):
ENVIRONMENTAL EVALUATION WORKSHEET |~ e
D. Clients Objective(s) (purpose): C. Identification # (farm, tract, field £ eic. as required): h
E. Need for Action: TH. Alamatives
No Action’ + if RMS3 Altarnative T° + if RMS3 Altarnative 2¥ + if RMS

conditions for each
idenified concern)

NOT NOT NOT|
mest mest mes|
FC PC PC
NOT NOT NOT|
mest mest mes|
FC PC PC
NOT NOT NOT|
meet meet meet
PC PC PC
NOT NOT NOT|
mest mest mes)
PC PC PC

NOT NOT NOT|
mest mest mes|
FC PC PC
NOT NOT NOT|
meet meet meet
PC PC PC
NOT NOT NOT|
mest mest et
FC PC PC

Figure E-39: NRCS CPA-52 Environmental Evaluation Worksheet (Page 1)
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TN
and Existing/ No Action Alternative 1 Alternative 2
Benchmark Conditions Amount, Status, e Amount, Status, Vi Amount, Status, dss
(Analyze and record the Description e Description does Description dass
existing/benchmark NOT HOT HOT
conditions for each (Document both short and ‘;;‘ (Document both short and ‘;;‘ (Document both short and ";;'
identified concern) long term impacts) long term impacts) long term impacts)
AIR
B r r
NOT NOT NOT
meet meet meet
PC PC PC
= r [
NOT MNOT NOT
meet meet meet
PC PC PC
PLANTS
I r I
NOT NOT NOT
meet meet meet
PC PC PC
[0 r I
NOT NOT NOT

meet

meet

meet

NOT NOT NOT
meet meet meet
FC PC PC
|ENERGY

I r I
NOT NOT NOT
meet meet meet
FC PC PC
[0 r [
NOT NOT NOT

meet

meet

meet

Figure E-40: NRCS CPA-52 Environmental Evaluation Worksheet (Page 2)

USDA-NRCS

204

August 2021



Choctawhatchee and Pea River Sustainable Irrigation Expansion Project
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In Section "G" complete and attach Environmental Procedures Guide Sheets for documentation as applicable. Items
with a "e" may require a federal permit or consultation/coordination between the lead agency and another
government agency. In these cases, effects may need to be determined in consultation with another agency.
Planning and practice implementation may proceed for practices not involved in consultation.

G. Special J. Impacts to Special Envir tal Co ns
Environmental No Action Alternative 1 Alternative 2
Concerns Document all impacts i Document all impacts T Document all impacts i
(Document existing/ (Aftach Guide Sheets as | me| (Attach Guide Sheets as | ee”| (Attach Guide Sheets as | ioet®
benchmark conditions) applicable) action applicable) action applicable) action
=Clean Air Act

rige Sheet A I B I

=Clean Water Act ! Waters of

the U.S. E I
Guide Sheet

=Coastal Zone Management

Cora! Reefs
Guice Seet i I r I

=Cultural Resources ¢ Historic

Properties [ = I
Guice Sheet

=Endangered and Threatened

Species I r I~
uige Sheet

Environmental Justice

=Essential Fish Habitat
Gidle Sheet 4 I I 'm

Floodplain Management
Guige Sheet ‘ W r ‘m

Invasive Species
e Sheet . I IS I

=Migratory Birds/Bald and
Golden Eagle Protection Act I r m
Guide Sheet

MNatural Areas

Prime and Unique Farmlands

Riparian Area
RGe Sheet . I 5 =

Scenic Beauty
Ruce Sheet . I r r

Figure E-41: NRCS CPA-52 Environmental Evaluation Worksheet (Page 3)
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=Wetlands

rice Sheet A r = -

=wild and Scenic Rivers
rice Sheet A E r r

K. Other Agencies and
Broad Public Concerns

Easements, Permissions,
Public Review, or Permits
Required and Agencies
Consulted.

Ci ive Effects
[Descnbe the cumulatwe

No Action Alternative 1 Alternative 2

pasl, present and known future

actions regardless of who

performed the actions)

L. Mitigation

[Record actions to avoid,
inimize, and p ]

M. « preferred
|:"l'eferred alternative B = =

Alternative

Supporting
reason

N. C (Record context of alternatives analysis) | |
The significance of an action must be analyzed in several contexts such as society as a whole (human, national), the affected

region, the affected interests, and the Iocality L
0. To the bestofmy k viedge, the data sh on this form is ate and 1 =

In the case where a non-NRCS person (e.g. a TSP) assists with planning they are to sign the ﬁrst signature block and then NRCS is
to sign the second block to verify the information’s accuracy.

Signature (TSP if applicable) Title Date

Signature (NRCS) Title Date
If preferred alternative is not a federal action where NRCS has control or responsibility and this NRCS-CPA-52 is
shared with someone other than the cli then indicate to wh this is being provided.

NRCS is the RFO if the action is subject to NRCS control and resp ibility (e.g., acti financed, funded, assisted, conducted,

regulated, or approved by NRCS). These actions do not include situations in which NRCS is only providing technical assistance
because NRCS cannot control what the client ultimately does with that istance and situati where NRCS is making a technical
determination (such as Fannjil HEL or wetland determinations) not associated with the planning process.

P. Determination of Significance or Extraordinary Circumstances

[To answer the g i below, ¢ ider the severity (intensity) of impacts in the contexts identified above. Impacts may be both
beneficial and adverse. A significant effect may exist even if the Federal agency believes that on balance the effect will be
beneficial. Significance cannot be avoided by terming an action temporary or by breaking it down into small component parts.

If you answer ANY of the below questions "yes then contact the State Envir tal Liai: as there may be
extraord‘maw circumstances and signifi to ider and a site specific NEPA analysis may be required.

Is the preferred alternative expected to cause significant effects on public health or safety?

Is the preferred alternative expected to significantly affect unique characteristics of the geographic area such
as proximity to historic or cultural resources, park lands, prime farmlands, wetlands, wild and scenic rivers, or
ecologically critical areas?

Are the effects of the preferred alternative on the quality of the human environment likely to be highly

Does the preferred alternative have highly uncertain effects or involve unique or unknown risks on the human

envirnnment?
Does the preferred alternative establish a precedent for future actions with significant impacts or represent a

deci]inn in nrincinle abnut a future consideratinn?
Is the preferred alternative known or reasonably expected to have potentially significant environment impacts to

the quality of the human environment either individually or cumulatively over time?
Will the preferred alternative likely have a significant adverse effect on ANY of the special environmental
concerns? Use the Evaluation Procedure Guide Sheets to assist in this determination. This includes, but is not
limited to, concerns such as cultural or historical resources, endangered and threatened species, environmental
justice, wetlands, floodplains, coastal zones, coral reefs, essential fish habitat, wild and scenic rivers, clean air,
riparian areas, natural areas, and invasive species.

Will the preferred alternative threaten a violation of Federal State or local law or requnrements for the protectnon |
of the environment?

Figure E-42: NRCS CPA-52 Environmental Evaluation Worksheet (Page 4)
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Q. NEPA Compliance Finding (check one)
preferred alternative:

R. Rationale Supporting the Finding
R.A
Findings Documentation

R.2

Applicable Categorical
Exclusion(s)

(more than one may
apply)

~

7 CFR Pan 650 Compdiance
WA AEFA | subpart 650.6
Cateqorical Exolusions states
prior to determining that a
proposed action is
categorically excluded under
paragraph (d) of this section,
the proposed action must
meet six sideboard criteria.
See NECH 610.116.

I have considered the effects of the alternatives on the Resource Concerns, Economic and Social Considerations,
Special Environmental Concerns, and Extraordinary Circumstances as defined by Agency regulation and policy and
based on that made the finding indicated above.

S. Signature of Responsible Federal Official:

Signatu re Title Date

Figure E-43: NRCS CPA-52 Environmental Evaluation Worksheet (Page 5)
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USDA - Natural Resources Gonservation Service Alabama

Practice: 436 - Irrigation Resarvair

Seenario: #2 - Embankment Reservoir <= 30 Acre-Feel

Scenario Description: This is a small rectangular ir with a 10" di principal spillway through the embankment controlled by a canal-type gate_ It
s designed lo accumulale, slore, and deliver waler by gravity lU an open dilch or non-pressurized pipeline, in excess of 5 cfs. It will have an inside dimension of about 375
feat square, with 12 feat of fill and about 1600 feat total length of (along the ine). The it top will be 10 feet wide and the side slopes will no

steeper than 2.5 H lo 1V inside and oul. Il will be built with approximaltety 28,500 cubic yards of on-site material. It will have a maximum water depth of 10 fest with 2 feet of
fresboard and no auxiliary spillway. Volume is approximalely 30 ac-ft (10,000,000 gallons). Resource Concern: Insufficient Water - Inefficient use of irigation water.
Associated Practices: 521 - Pond Sealing or Lining (various); 320 - Irrigation Canal or Lateral; 430 - Irrigation Pipeline; 428 - Irrigation Ditch Lining; 533 - Pumping Plant; 440
series - Irrigation Systems; 447 - lrrigation System, Tailwater Recovery; 378 - Pond; 484 - Mulching; and 342 - Critical Area Planting.

Before Situation: Current system relies on an intermittent or low-flow rate water source. This results in untimely andior inefficient water application.

After Situation: The square reservoir will be built on a relatively flat site and be used to accumulate and store waler for timely application through an irrigation system. The
water source could be a stream, an irrigation well, or an irigation district canal.

Scenario Feature Measure: Volume of Compaciad Earthfill
Scenario Unit: Cubic Yards

Scenario Typical Size: 28500

Total Scenario Cost: $113.108.70

Scenario Cost/Unit: $3.97

Cost Details

| Component Name || Id || Description || Unit || Cost || aty ITnIaI |

Equipment Installation

Earthfill, roller or machine compacted, includes equipment and

a8 labor

Earthfill, Roller Compacted 28500

Cubic Yards H 380

I $108,369.1 ‘
]

Labor

Labor parformed using basic tools such as power tool, shovals, and
General Labor 23 other tools that do not require axtensive training. Ex. pipa layer, Hours §19.55 16 §312.80
herder, concrete placement, materials spreader, flagger, etc.

Labor involving supervision or management activiies. Includes
Supervisor or Manager 234 craw supervisors, foremen and farmiranch managers time required || Hours 54241 8 $339.28
for adopting new technology, elc.

Mobilization

Equipment =150HF or typical weights greater than 30,000 pounds

Mobilization, large equipment 1140 o loads requiting over width or over length permits. Each S500.60 2 $1,001.20
Mul?lleath. medium 1138 Equipment with 70-150 HP or typical weights between 14,000 and Each §262.20 2 $524.39
equipment 30,000 pounds.

Materials

Metal pedestrian walk way giving access io the valve on a

Catel, metsl 1918 structure, typically 3 wide with railing. Materials only. Feet $63.21 20 $1.264.11
Pipe, HDPE, CPT, Double Pipe, Corrugated HDPE Double Wall, 10 inch diameter with soil
Wall, Soil Tight, 10 in. 1243 | yight joints - AASHTO M252. Material cost only. Feet $5.17 o0 | $517.18
Screw gate, cast iron, 10 in. 10 inch diameter cast iron screw (canal) gate rated at 10 seating
diameter, 1010 head 1918 |l {1ead 0 feet unseating head. Materials only. Each $780.62 1 $780.62

Figure E-44: NRCS Practice #436 Cost Estimate
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USDA

=
- United States Department of Agriculture

January 27, 2021

The Honorable Joe Bunch, Chief

United Keetoowah Band of Cherokee Indians
PO Box 746

Tahlequah, Oklahoma 74465

Dear Chief Bunch:

RE: Initiation of Government-to-Government Consultation Under Section 106 of the National
Historic Preservation Act for the Choctawhatchee and Pea Rivers Sustainable Irrigation
Expansion Project Draft Environmental Assessment

| hope this lefter finds you well. The United States Department of Agriculture (USDA) Natural
Resources Conservation Service (NRCS) in Alabama (AL-NRCS) in partnership with the
Alabama Soil and Water Conservation Committee (ASWCC) are planning the Choctawhatchee
and Pea Rivers sustainable irrigation expansion project in Barbour, Bullock, Coffee, Covington,
Dale, Henry, Houston, Geneva, and Pike counties, Alabama. The purpose of this project is to
minimize damage to plant health and vigor, improve soil health, and protect water quality in the
Choctawhatchee and Pea River Basin (Choc-Pea Basin), all of which are resources of concern
associated with rainfed farming in Alabama. The uncertainty of climate model predictions
supports the need for a reliable source of water, as risks to land, labor, and resources required
to produce biomass associated with sustainable crops may occur. In an effort to protect existing
farmland, agricultural labor, and valuable resource inputs, the proposed project utilizes funds
allocated under the authority of the Watershed Protection and Flood Prevention Act of 1954
(Public Law 83-566), as amended and supplemented, to provide cost-share support for the
sustainable expansion of supplemental irrigation practices of 16,800 acres of existing non-
irrigated agricultural land within the Choc-Pea Basin area. The irrigation practices proposed for
cost-share include low pressure center pivots, micro-irrigation, linear/lateral irrigation,
tow/traveler irrigation, plasticulture, and hand-moved/solid set sprinklers. Power systems
available for cost-share may include but are not limited to phased electricity and power units.
The sources of water that will potentially be used for the diffused irrigation systems include
surface stream and/or groundwater, depending on what sources are available at the specific site
level. The type of irrigation infrastructure and necessary practices (i.e., pipes, pumps, power,
application equipment, well development, etc.) and water source selected will vary depending
on specific site location and project applicant needs. We have entered the environmental review
phase of this project and have prepared a draft environmental assessment (EA) under the
National Environmental Policy Act of 1969 (NEPA, 42 U.S.C. 4321 et seq.).

As lead Federal agency for the subject project, AL-NRCS is responsible for ensuring
compliance with both NEPA and “Section 106" of the National Historic Preservation Act (NHPA,
54 U.S.C. Sec. 306108), which requires Federal agencies to take into account the effects of
actions and undertakings they carry out, assist, fund, or permit on historic properties. AL-NRCS
recognizes that Indian Tribes possess special expertise in identifying historic properties of
religious and cultural significance and that such properties may be located on ancestral or
officially ceded lands near or far from current settlements. Pursuant to 36 CFR 800.2(c)(4) of the
regulations implementing “Section 106" of the NHPA, AL-NRCS would like to enter into

Matural Resources Conservation Service
3381 Skyway Drive
Aubum, Alabama 36830
www.alnres usda.goy

An Equal Opportunity Provider, Employer, and Lender

Figure E-45a: Example Notice of Draft Plan-EA Availability Sent to Tribes
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USDA

S  United States Department of Agriculture

government-to-government consultation with the United Keetoowah Band of Cherokee Indians
regarding the identification of historic properties of religious and cultural significance in the
Choc-Pea Basin. The goal of this consultation is to identify any concerns early in the
environmental review process and work to reach mutually agreeable decisions while
considering the input and interests of Tribal, state, and Federal governments.

Please review the enclosed draft EA and work with us to identify any areas of interest or
concern to the Tribe. AL-NRCS has professional cultural resources specialists on staff and,
once selected, each project site will be reviewed for potential effects to cultural resources and
historic properties. The Tribe's cooperation and input will allow AL-NRCS to better consider
ways to avoid and minimize potential impacts to cultural resources and historic properties as
specific project sites are identified and irrigation practices are developed and implemented. Any
information you wish to provide would be appreciated and considered in a manner that reflects
the confidentiality concerns of individuals and Tribes.

If the Tribe has information identifying historic properties of religious and cultural significance, or
any other concerns, within the Choc-Pea Basin, AL-NRCS respectiully requests that you
forward this information to us via mail or email within thirty (30) days of receipt of this
correspondence. Your timely response will assist us in incorporating your concerns into project
planning. We would also appreciate the opportunity to meet with you and other appropriate
representatives of your Tribe via video- or teleconference to facilitate this government-to-
government consultation process regarding the draft EA for the Choctawhatchee and Pea
Rivers sustainable irrigation expansion project.

AL-NRCS values the United Keetoowah Band of Cherokee Indians' partnership and cooperation
and we thank you for taking the time to consider our requests. We will follow up in the coming
weeks to inquire about scheduling a meeting to discuss the subject project further. If there are
Tribal representatives who are your preferred points of contact regarding this consultation,
please let us know. In the meantime, if you have any questions or need additional information,
please contact me directly by telephone at (334) 887-4500 or by email at
ben.malone@usda.gov. You can also contact our Cultural Resources Coordinator (CRC),
Shannon Weaver, by telephone at (334) 887-4533 or by email at shannon.weaver@usda.gov or
our Cultural Resources Specialist (CRS), Annie Blankenship, by telephone at (334) 887-4506 or
by email at annie blankenship@usda.gov with any “Section 106" consultation-related comments

or inquiries.
Sincerely,
BEN MALONE

State Conservationist

Enclosures

Natural Resources Conservation Service
3381 Skyway Drive
Aubum, Alabama 36830
www.al.nres. usda gov

An Equal Opportunity Provider, Employer, and Lender

Figure E-45b: Example Notice of Draft Plan-EA Availability Sent to Tribes

USDA-NRCS 210 August 2021



