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1 INTRODUCTION

An HEC-5Q model was developed for the Apalachicola-Chattahoochee-Flint (ACF)
Basin in support of the Environmental Impact Statement (EIS) for the Water Control
Manual Update Study (HEC, 1998). It was developed to evaluate the impacts of proposed
alternative water management plans on the long-term, system-wide, stream and reservoir
water quality of the ACF watershed.

The water quality model was created to serve as a defensible screening tool to make
relative comparisons of the impacts among various water management alternatives. The
central focus of this effort was to enable the EIS team to evaluate the differences in water
quality between alternatives over the algal growing season (spring, summer, and fall).
The model was evaluated to ensure that it exhibited the tendencies seen in the observed
data and that it was sufficient to provide reasonable long-term estimates of water quality
through the ACF system.

The principal water quality constituents simulated were temperature, ammonia,
nitrate, phosphate, phytoplankton (reported as chlorophyll a), dissolved oxygen, and 5-
day Uninhibited Biochemical Oxygen Demand (BODS5U). These constituents are
consistent with impact assessment guidance from the USFWS in their April 2010
Planning Aid Letter (PAL). In addition, the percentage of flow consisting of municipal or
industrial wastewater (point source loads) was modeled.

The decision to model 70 years of record allows insight regarding the frequency and
duration of water quality situations resulting from water management operations. In
2011, the model was evaluated for the 2001-2008 period to best capture the effects of
recent population, water usage, and land use on pollution levels. The evaluation also
ensured that the model exhibited the tendencies seen in the observed data and that it was
sufficient to provide reasonable long-term estimates of water quality through the ACF
system. In 2014, the model was extended through 2011. The 2001-2011 modeling period
encompassed years where hydrologic conditions were representative of “normal” in-
stream flows, as well as years with high flow (“wet”) or drought (“dry”) conditions. Point
source (wastewater) and non-point source (tributary streams) inflow water quality
loadings were developed from database information compiled during this analysis.

Time and budget constraints, the physical and temporal scale of this analysis, and
limitations of observed data required simplifying assumptions and methodologies to be
adopted, as outlined in the Chapter 2 of this report. HEC-5Q was selected as a logical
choice for the water quality model because it is compatible with HEC-ResSim (ResSim)
and has been used for previous analyses of the ACF. HEC-5Q was aligned to work
seamlessly with the HEC-ResSim model that was used to evaluate the water management
alternatives.

HEC-5Q follows well-known solutions for key water quality values and does not
attempt to simulate the concentration changes or transport of every type of constituent. Its
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one-dimensional nature limits the amount of input data and detail of results at sites.
Although these limitations restrict the depth of analysis possible from its results, they also
relieve heavy burdens regarding prohibitively long computation time and large input data
requirements. The simplified inputs and calculation, and connection to ResSim, make
possible relative comparisons of the water quality impacts of water management
alternatives broadly across the basin.

The 1999 Comprehensive Study used HEC-5 to perform the reservoir operations
modeling in the ACF basin. The flows that were computed by HEC-5 were then input
into HEC-5Q (HEC, 1999). These were used to model water quality of the streams in the
ACF basin, using a daily time step. The current analysis uses ResSim to generate all
flows. A plug-in for ResSim was developed by HEC and RMA to allow HEC-5Q to be
operated from ResSim and facilitate input of ResSim-generated flows into the HEC-5Q
model.

The HEC-5Q ACF model used for the 1999 EIS was updated to implement a 6-hour
time step to capture diurnal variations, which are often important. Then the HEC-5Q
ACF model was extended to include modeling of the reservoirs themselves, was adjusted
to approximate the 2001-2011 observed data, and was verified with additional
observations in key locations.

The revised HEC-5Q model was used to make preliminary observations using
present-day water quality loading parameters applied to water levels and flows for the No
Action plan and eight proposed water management alternatives. This work was
performed in close coordination with water quality and water management technical staff
members from Mobile District, Tetra Tech, the Hydrologic Engineering Center (HEC),
and Resource Management Associates (RMA). Below is a summary of the various model
specifics for the current (2001-2011) study.

1.1 HEC-5Q MODEL ASSUMPTIONS AND LIMITATIONS

The HEC-5Q water quality models previously developed have been extended and
updated. When the original model was developed there were limited data for the
reservoirs. For the current assessment of the water quality of the ACF, performed for the
20012011 period, data are available for all reservoirs. Thus the assessment has been
extended to the reservoirs. Model coefficients were adjusted so that the temporal and
spatial variations of the water quality parameters are reasonably represented.

To ensure a consistent approach across the full time period of the analysis, using a
consistent set of model parameters, the HEC-5Q model was adjusted to produce
reasonable results under a range of conditions experienced over the period of record.
Therefore, it is not expected or required that the model will reproduce particular historical
observations.



The modeled flows computed by ResSim reasonably approximated the observed
flows over the analysis period. However, there were periods where modeled flows did not
match observed flows. This is due to required exceptions to normal operations in the
field, such as temporary maintenance operations. This analysis did not require that these
special operations or conditions be approximated by the ResSim or HEC-5Q models.

Water quality, both modeled and observed, is sensitive to the amount of flow. The
hydrology of the ResSim model for No Action (baseline) conditions was used in the
model performance demonstration. The No Action flows are not historical discharges,
and in situations where they differ substantially, it becomes very difficult to make
calibration assessments. Furthermore, since the flows associated with observed
concentrations do not always closely match the No Action flows, careful apportioning of
the modeled flows is required to avoid unreasonable mass loadings. Because historical
data were not used, this effort does not represent a true calibration. Rather, it is an
attempt to represent the current operations strategies and reproduce the global response.

Since meteorological data were not available for all locations for the period of record,
and data gaps occurred in existing records, extrapolated meteorology was used to drive
the water quality model. Only maximum and minimum air temperatures were available
for the full period of record at all locations. The extrapolation process used maximum and
minimum air temperatures to select meteorological data from the historical record to
derive meteorological forcing for each location for the analysis period. In other words,
the air temperatures were used to associate all other meteorological parameters (e.g., dew
point temperature) during the same time period as boundary conditions. While the
imposition of a generalized daily meteorological pattern can sometimes interfere with
exactly reproducing historical observations, it allows a consistent approach and enables
the model to reproduce general trends of the observed data. This process is described in
greater detail in section 2.3.3. With this method, model results were intended to
reproduce the general trends in observed data and focus on water quality responses from
changes in water management operations rather than changes in the weather.

The daily timestep of the ResSim model is too coarse for water quality modeling and
must be adapted to a shorter interval. The water quality modeling team chose a six hour
timestep for the HEC-5Q water quality model to better capture the diurnal temperature
changes, while maintaining short enough computation times to be manageable for
computing the period of record (currently 72 years). Shorter computation times facilitated
making incremental improvements to the model and recomputing as plan formulations
changed, which required the water quality to be recomputed with new sets of flows. Each
daily flow value computed by the ResSim model was held constant throughout the day in
the HEC-5Q model. The 6-hour computed water quality time series were averaged to
daily values during post-processing.

The observed data represent the average over the euphotic zone, while the modeled
data represent the surface layer. Rather than focus on replicating super-saturated values,
the adjustment of the model was conservative, focusing on minimum dissolved oxygen
values. Differences may also be due to differences in vertical location of the computed
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and observed values or the time of day measurements are taken (during peak algal
production). The HEC-5Q model coefficients and parameters are within acceptable
ranges, as reported in the literature. None of the model coefficients were skewed only to
fit the data. Comparison with the observed data indicates that the model does a good job
of predicting pollutant, DO, and chlorophyll a trends, as indicated by the data, which is
important as the EIS evaluates how these trends will change with various flow release
options.

No special adjustments were made to the HEC-5Q model for low flow conditions.
However, non-point loadings were computed for all flows using the U.S. EPA’s BASINS
model, and measured point-source loadings were used, where available. One of the three
hydrologic periods modeled in this analysis was a low flow period. The BASINS model
provided 102 non-point source inflows and loadings for BOD, total nitrogen, and total
phosphorous. The BASINS model computes tributary inflows and loadings for a wide
range of flows, including low flows. Point source inflows include municipal and
industrial discharges and cooling water returns. Agricultural returns and groundwater
inflows were not considered as point-sources. Monthly average flow and quality
characteristics were defined as the average of all the available measurements without
regard to the time of month. If insufficient data were available, default values or
relationships between parameters were used.

The initial conditions of each reservoir were defined using the available data and the
tendencies seen in the data. An initial stream quality was not defined, but was instead
computed from the reservoir releases after the first time step. Each HEC-5Q model run
was started in the winter, when growth rates were slow, which leads to improved
accuracy of the model results.

1.2 MODEL LOADINGS

The non-point source water quality inputs to the HEC-5Q model were developed
from observed data in conjunction with BASINS model loadings that were developed
during previous ACF modeling efforts (Tetra Tech, August 1998). The BASINS model
computes flow and water quality (BOD, total nitrogen, and total phosphorus) as a
function of precipitation, land use, antecedent conditions, and other factors. BASINS
model outputs were produced for three conditions: 1995 land use conditions, anticipated
2020 conditions, and anticipated 2050 conditions. Each of these was calculated using the
1984-1989 precipitation record. The 2020 BASINS model output was used to develop
extrapolation functions that relate hydrograph dynamics and ResSim incremental local
flows to concentrations. This model was selected since its time period is currently the
closest of the three periods to present day conditions. The extrapolation functions were
then applied to the 2001-2011 ResSim flows to generate the non-point source loadings
for input to HEC-5Q.



Default loading values were assumed, as outlined below, where these were not
available from municipal or industrial dischargers. When point source data were
available, these consisted of one value per month. These monthly data provided a
seasonal pattern to the inflow quality but day-to-day variations are not captured. Since
constant loading values were used instead of time series of the actual values, and
modeled instead of observed flows were used as inputs, the HEC-5Q model was not
expected or required to replicate individual observed concentration values. Events are
captured based on setting appropriate boundary conditions and model coefficients to be
able to predict all events during a simulation period. Therefore, the focus of this analysis
was to achieve reasonable responses over the system for the entire analysis period, using
a consistent set of model coefficients.

1.3 HEC-RESSIM ACF MODEL

This section describes the basic attributes of the ACF System model used to simulate
the No Action Plan, Proposed Action Alternative, and several intermediate alternatives
that resulted in the recommended plan. Figure 1.1 shows the complete ACF watershed
model, which extends from the headwaters of the Chattahoochee River above Lake
Lanier and the headwaters of the Flint River above Griffin through the confluence of the
two rivers at Lake Seminole and down the Apalachicola River to Sumatra. Operations in
the model extend from the proposed Glades reservoir above Lake Lanier through Buford
dam to the tailwater of the Jim Woodruff Lock and Dam Project (represented by the
USGS Chattahoochee gage 02358000). The watershed schematic shown in Figure 1.1
includes the location of the reservoirs, junctions, and diversions represented in the ACF
system model by the 2016 network (used for modeling the intermediate and
recommended plan alternatives). Further details can be found in HEC (2014) and HEC
(2016).
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1.4 ACF STUDY ALTERNATIVES!

To analyze the range of potential impacts of water allocation, a matrix of alternative
flow options, representing a range of high (“wet”), moderate (“normal”), and low (“dry”)
in-stream flows were examined together under the No Action plan and each of several
study alternatives. Each study alternative consisted of a water management alternative
paired with a water supply option. Seven water management alternatives and eight water
supply options were evaluated by the PDT. These are described in Table 1.1 and Table
1.2, respectively. The No Action Alternative, Alternative 1, and Alternative 7 were the
three water management alternatives selected by the PDT for final analysis by ResSim
and HEC-5Q).

1.4.1 NO ACTION ALTERNATIVE

The No Action Alternative includes current operations and incorporates support for
water supply as mandated by a 2012 Federal Court ruling. This alternative includes an
800 cfs minimum flow target at Peach Tree Creek (Atlanta) to support the water quality
objective there and account for the water supply withdrawals taken from the river. The
lake withdrawals are represented at the inflow to Buford and reflect the 2007 withdrawal
levels. This alternative uses the action zones defined in the draft 1989 ACF WCM,
current hydroelectric power generation schedules, and current fish and wildlife
conservation practices such as spawning standard operating plan (SOP), and the Revised
Interim Operating Plan (RIOP) for releases from Jim Woodruff Lock and Dam.

1.4.2 ALTERNATIVE 1

ResSim Alternative 1 modifies the conditions of the No Action alternative by adding
the two proposed reservoirs, Glades and Bear Creek, to the network.

1.4.3 ALTERNATIVE 7

Alternative 7 modifies Alternative 1 by adding the management measures of revised
action zones, modified hydroelectric power generation schedules, 4/5 month navigation,
and seasonal minimum flow at Peach Tree Creek (summarized in Alternative 2), and then
changing the drought operation trigger zone from zone 4 to zone 3.

! The HEC-ResSim model was revised in 2014, which included creating a new reservoir network that
included Bear Creek and Glades Reservoirs. That network was used for all of the alternatives except the No
Action Alternative. The operating plans and flows were altered for all alternatives. The HEC-5Q model was
updated to incorporate these changes. The results presented in Chapter 4 were produced using the revised
HEC-5Q model and revised ResSim flows. Comparison of the 2011 and 2014 model results for the No
Action Alternative showed that the water quality differences between the two models were minor. Both
models showed approximately equal agreement with the observed data. The flows used to adjust the 2011
HEC-5Q model better represent current and historical conditions under which the observed data were
measured. These flows remain the logical choice for adjustment of the HEC-5Q model coefficients.
Therefore, the plots in Chapter 3 have not been updated and reflect the 2011 HEC-5Q model comparisons.

1-7



1.4.4 PROPOSED ACTION ALTERNATIVE

Under the Proposed Action Alternative (PAA), the Corps would continue to operate
projects in the ACF Basin in a balanced manner to achieve all authorized project
purposes and would support water supply withdrawals in the river by operating to meet
the minimum water quality objective at Peach Tree Creek. The PDT selected Alternative
7 as the recommended alternative.

Table 1.1 Summary of Water Management Alternatives

Alternatives
Measures NOAction* | Alt1 | Alt2 | Alt3 | Alt4 | Alt5 | Alt6 | Alt7
) Current X X
Action Zones Revised X | X | x | x | x | x
Hydropower Current X X X
Generation Revised X X X X X
Navigation 4/5 Month X X X X X
9 Tri-Rivers X
Current X X X X X X
Basin Inflow Florida X
Georgia X
Drought .
Operation Gl aesie 4 4 4 4 4 4 3
Tri Storage Zone
rigger
Drought .
. Composite
SOperatlc.)n Storage Zone 1 1 1 1 1 3 1
uspension
Peach Tree Current X X
Creek minimum | Seasonal Flow X X X X X
flow Monthly Flow X
Current X X X X X
Flow Target Florida X
at G - X
Chattahoochee eorgia
FWS X
Drought X X X X X
Ramping Rate Prolonged X X X X
Suspension Low Flow
Pulse X
*NOAction alternative doesn’t include Glades and Bear Creek reservoirs. It is based on “2014_Base” network. These
reservoirs are included in the “2014” network which is used for all other alternatives.
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Table 1.2 Water Supply Withdrawal Options. All flows values are in units of mgd.

. Het
Lake Lanier La‘f‘t! Glades Gladv::s. withdrawa . River
Lanier - . Reservoir River _
Water Supolv Ooti total ot Reservoir ot Is from tha returns
ater SUPPY UPHON | relocation |reallocation| withdrawals | © 0 > | withdrawals| "o Lake "W (mgars
[mgdi®s (mogdi% . Iz (mgd) _ _
(mgd]) (mgd]) Lanier returned
returned) returned)
(mgd)
A - Ho Action 20 108 123 IFI29% 1] 1] 91 27T Z2TIB2%
B — Relocation only 20 1] 20 10050% 1] 1] 10 27T Z2TIE2%
H - Projected return
volume for 2035 20 165 185 To/40.4% 40 16/40.4% 134 408 354/94%

wiGlades pumping

| - Option H for Lanier

wio Glades, GA 2015 20 225 225 51/40.4% 0 0 134 379 361/95%
Request Downstream

J — Future without

. " 20 20 20 10/50% 0 0 10 379 361/95%

project condition
K — GA 2015 Request 20 242 242 104443 2% 0 0 137 .4 375 361/95%
L — Current Lake

ithd I ith GA&
withdrawals (wi 20 128 128 ? 0 0 ? 379 361/95%
2015 downstream
withdrawals)
M — Increased Lanier
e 20 185 185 ? 0 0 ? 379 361/95%

downstream
withdrawals)
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1.4.5 SELECTED STUDY ALTERNATIVES

For final analysis with ResSim and HEC-5Q, water management Alternative 1 was
paired with two water supply options (A and L), and water management Alternative 7
was paired with eight water supply options (A, B, H, 1, J, K, L, and M). The study
alternative naming convention combines the number designating the water management
alternative with the letter designating the water supply option. For example, the proposed
action alternative, Alternative 7K, combines water management alternative “7” with
water supply option “K”. This will also be referred to as “Alt 7K” in the water quality
plots presented in Chapter 4. The No Action plan and eight study alternatives were
simulated by ResSim, and the computed flows were input into HEC-5Q to simulate water
quality for each alternative for the period 2001-2011. The study alternatives simulated by
HEC-5Q are:

1. Alternative 1A: No Action Alternative (NAA, also known as “Baseline”)
Alternative 1L

Alternative 7A

Alternative 7B

Alternative 7H

Alternative 71

Alternative 7J

Alternative 7K: Proposed Action Alternative (PAA)

Alternative 7L

10. Alternative 7M

A S AN

1.5 HYDROLOGIC ANALYSIS PERIODS

To evaluate the effects of the nine operating plans on the water quality of the ACF
watershed, three types of hydrologic conditions were selected for analysis. The years
2004, 2005, and 2007 were selected to represent normal, wet, and dry hydrologic
conditions. These selections were based on an analysis of observed flow data recorded
during the 2001-2011 modeling period. The precipitation in 2004 was the closest to the
period-of-record average. The year 2004 corresponded to the median flow levels, while
2005 and 2007 corresponded to the highest and lowest flow levels, respectively, during
the 2001-2011 model period. In addition, the 2001-2011 model period was summarized
by plotting composite longitudinal river profiles of the percent occurrence of each water
quality parameter. These analysis periods are shown in Table 1.3.



Table 1.3 Annual hydrologic conditions evaluated in this analysis, and the year(s) selected from the
model results to represent these conditions.

Hydrologic Conditions Representative Year

Normal 2004
Flood (“Wet”) 2005
Drought (“Dry”) 2007
Composite 2001-2011

1.6 REPORT ORGANIZATION

Modifications made to the 1998 version of HEC-5Q, updated from the version
described in HEC (1986a), are described in this report. A description of the model is
presented in Chapter 2, including a discussion of representation of the physical system with
the model, input provided to the model, and water quality constituents simulated. A
demonstration of model performance results is presented in Chapter 3. Results of the water
quality model runs are presented in Chapter 4. References are provided in Chapter 5.
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2 MODEL DESCRIPTION

HEC-5Q was developed so that temperature and selected conservative and non-
conservative constituents could be readily included as a consideration in system planning
and management. Using computed reservoir operations and system flows generated by
ResSim, the water quality simulation model computes the distribution of temperature and
other constituents in the reservoirs and in the associated downstream reaches. For those
constituents modeled, the water quality model can be used in conjunction with ResSim to
determine concentrations resulting from operation of the reservoir system for flow and
storage considerations, or alternately, flow rates necessary to meet water quality
objectives.

HEC-5Q can be used to evaluate options for coordinating reservoir releases among
projects to examine the effects on flow and water quality at specified locations in the
system. Examples of applications of the flow simulation model include examination of
reservoir capacities for flood control, hydropower, and reservoir release requirements to
meet water supply and irrigation diversions. The model may be used in applications
including evaluation of in-stream temperatures and constituent concentrations at critical
locations in the system or examination of the potential effects of changing reservoir
operations or water use patterns on temperature or water quality constituent
concentrations. Reservoirs equipped with selective withdrawal structures may be
simulated using HEC-5Q to determine operations necessary to meet water quality
objectives downstream.

HEC-5Q can be used to simulate concentrations of various combinations of a wide
range of water quality constituents. For the ACF analysis, the following parameters were
modeled.

Temperature

Point source tracer

Dissolved oxygen

Ammonia (NH3) - Nitrogen

Nitrate (NOs) — Nitrogen

Phosphate (PO4) — Phosphorus

Phytoplankton — Chlorophyll a?

Point source dissolved organics as Biochemical Oxygen Demand (BOD)
Non-point source dissolved organics as Biochemical Oxygen Demand (BOD)
Particulate organic matter (POM) as Total Suspended Solids (TSS)?

2 HEC-5Q uses phytoplankton as a state variable. The relationship between phytoplankton biomass and
Chlorophyll a (CHLA) is quite variable by speciation, available light and other environmental factors. The HEC-5Q
model does not include assumptions of algal speciation. All tabular and plot references to phytoplankton or CHLA
assume a ratio of 10 ug/L CHLA to 1 mg/L phytoplankton biomass (dry weight). This 1:100 ratio corresponds to a
CHLA to carbon ratio of 1:45 assuming a 45% carbon ratio for phytoplankton. Nutrient interactions with
phytoplankton assume a chemical composition of 0.009 and 0.05 for phosphorus (P) and nitrogen (N) respectively or
CHLA:P and CHLA:N of 0.9 and 5 respectively. These values are in line with CE-QUAL-R1 (WES, 1986) guidelines.



All of these parameters are assumed passively transported by advection and diffusion.
All rate coefficients regulating the parameter kinetics are temperature dependent. A brief
description of the processes affecting each of these parameters is provided below.
Additional documentation of hydrodynamics, transport and water quality kinetics are
presented in various reports (HEC, 1996, 1999 a & b).

Temperature

The external heat sources and sinks that are considered in HEC-5Q are assumed to
occur at the air-water interface and with the bed. The exchange with the bed through
conductance moderates diurnal temperatures variations. The bed heat capacity is
expressed as an equivalent water thickness. The method used to evaluate the net rate of
heat transfer utilizes the concepts of equilibrium temperature and coefficient of surface
heat exchange. The equilibrium temperature is defined as the water temperature at which
the net rate of heat exchange between the water surface and the overlying atmosphere is
zero. The coefficient of surface heat exchange is the rate at which the heat transfer
process proceeds. All heat transfer mechanisms, except short-wave solar radiation, are
applied at the water surface. Short-wave radiation penetrates the water surface and may
affect water temperatures several meters below the surface. The depth of penetration is a
function of adsorption and scattering properties of the water.

Point Source Tracer

The point source tracer is a tag assigned to all point discharges. A value of 100 is
assigned so that the concentration of the tracer translates to the percentage of point
discharge water at any location. For this analysis, no distinction is made between the
types of point discharges.

3 The Total Suspended Solids (TSS) levels recorded at major discharge locations in Alabama and Georgia were
predominantly Particulate Organic Matter (POM). A strong relationship was found between TSS and BOD. Although
there was some variability, the statistical linear fit was significant. All major discharge sites measured BOD. There
were 9 dischargers with flows > 5 MGD and 6 dischargers with flows > 10 MGD. For flows > 5 MGD, 82% of
reported measurements (255 out of 311) contained BOD. For flows > 10 MGD, 93% of reported measurements (216
out of 232) had BOD. The remainder of these measurements contained TSS only. Therefore, the TSS:BOD relationship
was primarily applied to small discharge sites (flows less than 5 MGD), which have a minor impact on the system.



Ammonia - Nitrogen

Ammonia is a plant nutrient and is consumed with phytoplankton growth. The
remaining ammonia sink is decay. Sources of ammonia include phytoplankton
respiration, TSS and Dissolved Organic Matter (DOM) decay, and aerobic and anaerobic
release from bottom sediments.

Nitrate - Nitrogen

Nitrate is a plant nutrient and is consumed with phytoplankton growth. The remaining
nitrate sink is denitrification associated with suboxic processes. Decay of ammonia
provides a source of nitrate (nitrite formation phase is ignored).

Phosphate - Phosphorus

Phosphorus is the third plant nutrient considered in the model and is consumed with
phytoplankton growth. Phosphates tend to sorb to suspended solids and are subject to loss
by settling. Sources of phosphorus include phytoplankton respiration, TSS and DOM
decay and aerobic and anaerobic release from bottom sediments.

Phytoplankton — Chlorophvyll a

Photosynthesis acts as a phytoplankton source that is dependent on phosphate,
ammonia, and nitrate. (Carbon limitation was not considered.) Therefore, Photosynthesis
is a sink for these nutrients. Conversely, phytoplankton respiration releases phosphate
and ammonia. Phytoplankton is an oxygen source during photosynthesis and an oxygen
sink during respiration. Phytoplankton growth rates are a function of the limiting nutrient
(or light) as determined by the Michaelis-Menten formulation. Respiration, settling and
mortality are phytoplankton sinks.

Dissolved Oxygen

Exchange of dissolved oxygen (DO) at the water surface is a function of the surface
exchange (reaeration) rate that is determined by wind speed in reservoirs and hydraulic
characteristics in streams. Phytoplankton photosynthesis is a source of DO. Sinks for DO
include BOD and ammonia decay, phytoplankton respiration and benthic uptake. Oxygen
consumption associated with the decay of DOM and TSS is represented by BOD.
Therefore, these parameters are not explicitly linked to DO.



Dissolved organics (BOD)

Dissolved organic material represents all materials that exert a biochemical oxygen
demand (BOD) during decay and transformation to their chemical components. Thus,
they contribute to dissolved nitrogen and phosphorus. The dissolved material is
subdivided into point and non-point origins to add flexibility in assigning decay rates. It
is also a measure of point source influence that considers decay and source quality.

Organic Particulate (TSS)

Sources of TSS include a component of phytoplankton mortality. TSS also exerts an
oxygen demand (BOD) during decay and transformation to its chemical components.
TSS sinks include decomposition to phosphate and ammonia. TSS is also subject to
settling. Oxygen uptake associated with TSS decay is represented by BOD.

2.1 INTERNAL LOADING AND NUTRIENT DYNAMICS

Internal loading was accounted for in the HEC-5Q model, to a limited degree. For
each model element, when the average DO concentration in that element drops below 2.5
mg/L, conditions transition smoothly from aerobic to anaerobic, with corresponding
effects on nitrate, ammonia, and phosphorus. It is assumed that nitrogen enters the system
as ammonia.

2.2 MODEL REPRESENTATION OF THE PHYSICAL SYSTEM

Reservoirs and rivers comprising the ACF system were represented as a network of
reservoirs and streams and discretized into sections, as shown in Figure 2.1. Flow and
water quality were simulated by ResSim and HEC-5Q), respectively. In HEC-5Q, stream
elements are assumed well mixed. Stream reaches are typically partitioned into
computational elements of approximately one mile or less in length. Because of the
simplified geometry, lateral cross-stream variations cannot be evaluated, and longitudinal
variations are limited to the element length. Area-capacity curves come from ResSim
output. Other elements of the geometry (outlets, etc.) were taken from the 1998 HEC-5
model.
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2.2.1 MODEL REPRESENTATION OF RESERVOIRS

For water quality simulations, each reservoir was geometrically discretized and
represented as either a vertically layered, longitudinally segmented, or a vertically
layered and longitudinally segmented water body. Additionally, some of the run-of-the-
river reservoirs along the Chattahoochee River extending from Langdale Reservoir to
Eagle Reservoir were represented as stream reaches due to the short residence times. The
reservoirs on the Flint River above Jim Woodruff were represented in this fashion. None
of these small reservoirs and dams is represented in ResSim. A description of the
different types of reservoir representation follows. Table 2.1 summarizes the geometric
representation of the reservoirs. A list of all reservoirs, the geometric representation,
inflows and tributaries is presented as an appendix to this report. Area-capacity curves
come from ResSim output. Other elements of the geometry (outlets, etc.) were taken from
the 1998 model.

Table 2.1 Geometric Representation of the ACF Reservoirs

Vertically
Layered
and Layer

Vertically Horizontally Horizontally Thick- # #
Reservoir Layered Segmented Segmented ness Layers  Segments
Glades X Im
Lake Lanier X 5ft
Morgan Falls X 1 3
Bear Creek X Im
West Point X 8 21
Bartletts Ferry X 5 9
Goat Rock X 4 3
Oliver X 4
North Highlands X 4
Walter F. George X 9 30
George Andrews X 5 8
Lake Seminole X 8 38

2.2.1.1 Vertically Layered Reservoirs

Vertically stratified reservoirs are represented conceptually by a series of one-
dimensional horizontal slices or layered volume elements, each characterized by an area,
thickness, and volume. In the aggregate the assemblage of layered volume elements is a
geometrically discretized representation of the prototype reservoir. Within each
horizontal layer (or ‘element’) of a vertically layered reservoir, or layered volume
element, the water is assumed to be fully mixed with all isopleths parallel to the water
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surface both laterally and longitudinally. External inflows and withdrawals occur as
sources or sinks within each element and are instantaneously dispersed and
homogeneously mixed throughout the layer from the headwaters of the impoundment to
the dam. Consequently, simulation results are most representative of conditions in the
main reservoir body and may not accurately describe flow or quality characteristics in
shallow regions or near reservoir banks. It is not possible to model longitudinal variations
in water quality constituents using the vertically layered configuration.

Vertical advection is one of two transport mechanisms used in HEC-5Q to simulate
transport of water quality constituents between elements in a vertically layered reservoir.
Vertical transport is defined as the inter-element flow that results in flow continuity and
is calculated as the algebraic sum of inflows to and outflows from each layer beginning
with the lowest layer in the reservoir. Any flow imbalance is accounted for by vertical
advection into or out of the layer above, a process that is repeated for all layers in the
reservoir. At the surface layer, an increase or decrease in reservoir volume accounts for
any resulting flow imbalance.

An additional transport mechanism used to distribute water quality constituents
between elements is effective diffusion, representing the combined effects of molecular
and turbulent diffusion, and convective mixing or the physical movement of water due to
density instability. Wind and flow-induced turbulent diffusion and convective mixing are
the dominant components of effective diffusion in the epilimnion of most reservoirs.

The outflow component of the model incorporates the selective withdrawal
techniques developed by Bohan (1973) for withdrawal through a dam outlet or other
submerged orifice or for flow over a weir. The relationships developed for the “WES
Withdrawal Allocation Method’ describe the vertical limits of the withdrawal zone and
the vertical velocity distribution throughout the water column. The withdrawal zone
limits and the corresponding velocity profile are calculated as a function of the water
temperature distribution with depth in a stratified reservoir. In HEC-5Q, the approach
velocity profile is approximated as an average velocity in each layer just upstream of a
submerged weir or a dam with a submerged orifice. The computed velocity distribution is
then used to allocate withdrawals from each layer. Detailed descriptions of the WES
Withdrawal Allocation Method and weir formulation are provided in the HEC-5
Appendix on Water Quality (HEC, 1998).

Lake Lanier, above Buford Dam, Glades Reservoir, and Bear Creck Reservoir are the

vertically segmented reservoirs in the ACF model. Lake Lanier is represented by 5-ft
layers, while Glades and Bear Reservoirs are represented by one meter (1 m) layers.

2-7



Evaporation

A

e
Tributary inflow

Vertical Advection &
Effective Diffusion

[ L LT

Outflow

" Tributary
-“'#_i'_' inflow

Fleod Contrel Storage

Water Conservation Storage

Inactive Storage

Figure 2.2 Schematic representation of a vertically layered reservoir (HEC, 1986).




2.2.1.2 Longitudinally Segmented Reservoirs

Longitudinally segmented reservoirs are represented conceptually as a linear network
of a specified number of segments or volume elements. Length and the relationship
between width and elevation characterize the geometry of each reservoir segment. The
surface areas, volumes and cross sections are computed from the width relationship.

/"{L.\ ¢ Control Point

Calculation Node

Control Volume Element

Advection

"“\H_h‘ -+ ) e
Control Point ) — Cutflow or Withdrawal
"
Advection

Figure 2.3 Schematic representation of a longitudinally stratified reservoir (HEC, 1986).
2.2.1.3 Vertically Layered and Longitudinally Segmented Reservoirs

Longitudinally segmented reservoirs may be subdivided into vertical elements with
each element (layer) assumed fully mixed in the vertical and lateral directions. Branching
of reservoirs is allowed. For reservoirs represented as vertically layered and
longitudinally segmented, all cross-sections contain the same number of layers, and each
layer is assigned the same fraction of the reservoir cross-sectional area. The model
performs a backwater computation to define the water surface profile as a function of the
hydraulic gradient based on flow and Manning’s equation.

External flows such as withdrawals and tributary inflows occur as sinks or sources.
Inflows to the upstream ends of reservoir branches are allocated to individual elements in
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proportion to the fraction of the cross-section assigned to each layer. Other inflows to the
reservoir are distributed in proportion to the local reservoir flow distribution. External
flows may be allocated along the length of the reservoir to represent dispersed, or non-
point, source inflows including agricultural drainage or groundwater accretions.

The vertically layered and longitudinally segmented reservoirs of the ACF contain up
to nine layers. The layered representation was utilized for all reservoirs that had the
potential for both horizontal and vertical gradients in flow, temperature and water quality.

Vertical variations in constituent concentrations are computed for each cell of the
layered and longitudinally segmented reservoir model. Mass transport between vertical
layers is represented by net flow determined by mass balance and by diffusion.

Vertical flow distributions at dams are based on weir or orifice withdrawal. The
velocity distribution within the water column is calculated as a function of the water
density and depth using the WES weir withdrawal or orifice withdrawal allocation
method (Bohan, 1973). HEC-5Q uses an elemental average of the approach velocity for
each layer in the reservoir.

A uniform vertical flow distribution is specified at the upstream end of each reservoir
and at any intermediate location. Linear interpolation of flow is performed for reservoir
segments without specifically defined flow fields (e.g., interpolation between flows at the
dam face and the defined intermediate location).
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2.2.2 MODEL REPRESENTATION OF STREAMS

In HEC-5Q, a reach of a river or stream is represented conceptually as a linear
network of segments or layered volume elements. Each element is characterized by its
length, width and cross-sectional area as a function flow and depth. Stream flow,
diversion and incremental inflow rates are provided by ResSim at stream control points.
The total incremental local inflow is divided into components and placed at the actual
inflow locations of the non-point source (tributary) inflow. The diversion defined by
ResSim represents the net point source inflow above the control point. The individual
point source inflows and withdrawals are assigned to the location of the discharge or
diversion. A flow balance is used to determine the flow rate at element boundaries. Once
inter-element flows are established, the water depth, surface width and cross sectional
area are defined at each element boundary as a function of the user specified flow-depth
relationship. Lists of all stream reaches and point and non-point source inflows and water
quality are provided in Appendix A in Table 7.1 (Chattahoochee River) and Table 7.2
(Flint River).

2.3  WATER QUALITY BOUNDARY CONDITIONS AND INPUT DATA

HEC-5Q requires that in-stream flows, tributary flows and water quality,
withdrawals, reservoir operations, and other point and non-point source flows and water
quality loads to the system be specified for simulation of water quality.

ResSim incremental inflows are determined by difference from available and/or
synthesized river flows, reservoir operation and point source inflows. This process, which
assumes that the observed flows are the best depiction of historical inflow conditions,
may result in computed inflows that are negative. Although negative inflows do not
present a problem for ResSim, they are a problem from a water quality perspective. The
issue is that the inflow quality must be defined, while the negative inflow removes
ambient water quality. For example, if a -100 cfs flow is followed by a +100 cfs flow to
represent an inflow of near zero, an artificial tributary load is introduced on the day of the
+100 cfs flow. To mitigate this effect, the water quality load is computed from an inflow
rate that is constrained as positive. Residual negative inflows are accumulated on the
falling limb of the hydrograph and then allocated to future positive inflows. In some
instances, the constrained inflow is developed by aggregating two or more sets of ResSim
incremental inflows. The rate of decrease is further limited to 67% of the previous day’s
flow (e.g., combined inflow between Buford Dam and Franklin above West Point
Reservoir determines the shape of the Norcross tributary flow for defining the water
quality load). Aggregation is done when adjacent control points have erratic local flows
or when one of the local flows has extensive negative inflows. This constrained flow is
then scaled to match the local inflow of the control point. The scaled flows are then
allocated to individual tributaries above the control point proportional to tributary inflow
as computed by BASINS. An example of 7-day average (with negative flows) and
constrained reservoir inflows is provided in Figure 2.5 for Norcross. Since the 7-day
average unconstrained flows contain negative flows, the constrained daily flows will
often be higher than the 7-day average flows.
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Figure 2.5 Comparison of 7-day average and constrained inflows at Norcross.

2.3.1 NON-POINT SOURCE FLOW AND WATER QUALITY DATA

The non-point source water quality inputs to the HEC-5Q model were developed
from observed data in conjunction with BASINS model loadings that were developed
during previous ACF modeling efforts (Tetra Tech, August 1998). The BASINS model
computes flow and water quality (BOD, total nitrogen, and total phosphorus) as a
function of precipitation, land use, antecedent conditions, and other factors. BASINS
model outputs were produced for three conditions: 1995 land use conditions, anticipated
2020 conditions, and anticipated 2050 conditions. Each of these was calculated using the
1984-1989 precipitation record. The 2020 BASINS model output was used to develop
extrapolation functions that relate hydrograph dynamics and ResSim incremental local
flows to concentration. The 2020 BASINS model was selected since its time period is
currently the closest of the three periods to present day conditions. The extrapolation
functions were then applied to the 2001-2011 ResSim flows to generate the non-point-
source loadings for input to HEC-5Q. Output for 133 ACF BASINS watersheds was
available. These watersheds were consolidated to define 73 non-point source inflows for
the current HEC-5Q modeling effort. The watersheds/stream names and corresponding
stream / inflow locations are listed in Appendix A.

The HEC-5Q model of the ACF was designed to utilize flows computed by ResSim
for the 1939-2011 period of record. The tributary flows and water quality computed by



BASINS for the 1984-1989 period served two purposes: 1) as a basis for estimating the
response of water quality parameters to tributary stream flow dynamics, and 2) for
extrapolating a comparable record for the 1939-2011 ResSim simulation period.

The intent of the extrapolation was to establish the shape of the water quality
response to flow. The extrapolation assumed that the inflowing concentration is
influenced by the rate of change in flow. On the rising hydrograph, the concentration was
computed as:

C=0Co+ Ki*(log Qi — log Q1)

C = Concentration

Co, = Minimum concentration
K, = Scaling factor

Q: = Flow for current day
Qw1 = Flow for previous day



On the falling hydrograph, the concentration was computed as a fraction of the
previous day’s concentration. For example:

C= Co + KZ*(Ct-l - Co)

C = Concentration
C, = Minimum concentration
K> = Scaling factor

Ll S

Ci.1 = Concentration for previous day

The extrapolated water quality was computed as a function of ResSim based flows to
align the inflow concentration with the ResSim inflow hydrographs. The C and K values
were selected such that the concentration range, magnitude and response to flow
dynamics were in line with those predicted by the BASINS model.

The concentrations of each parameter were then scaled to the average concentration
for each tributary. The scaling factors developed from the analysis of the 1984—1989
period were applied to the entire 1939-2011 period.

Water quality field data for five tributaries to each of the Chattahoochee and Flint
Rivers were compared with the BASINS-based water quality for the 2001-2011 period.
The fraction of total nitrogen allocated to nitrate and ammonia was based on these
observations.

Selected tributaries to the Chattahoochee River:

e Peachtree Creek (5)*

o Sweetwater Creek (6)

e Yellow Jacket Creek (14)
e Long Cane Creek (17)

e Pataula Creek (33)

Selected tributaries to the Flint River:

e Line Creek (39)

e Potato Creek (45)

e Patsiliga Creek (49)

e  Muckalee Creek (60)

e Ichawaynochaway Creek (64)

4 The numbers in parentheses correspond to the tributary numbers within the HEC-5Q data set.
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The observed data for these tributaries include the following water quality parameters:

e BODS5U: 5-Day Uninhibited BOD
e DO: Dissolved Oxygen

e NH3: Ammonia -nitrogen

e NO2NO3: Nitrite + Nitrate-nitrogen

e TOTALP: Total Phosphorus

e SOLIDTSS:  Suspended Solids

e TEMP: Temperature

e TOC: Total Organic Carbon
e Chlorophyll a’

Table 2.2 provides a summary of available observed data, including number of
samples and average, maximum, minimum and median values for the above listed
tributaries and parameters. The preponderance of data is for creeks tributary to the
Chattahoochee River. The sample weighted averages for the eight tributaries is also
included. The ratio of average to the median value is also included to identify those
parameters where the average is overly weighted by a few extreme measurements.
Parameters such as PO4-P and TSS are examples of parameters where the average
concentration is elevated relative to the median value. The sample weighted averages for
the eight tributaries is also included.

Average non-point source inputs to the model are provided in Table 2.3. Full tables of
maximum, minimum and average values can be found in the Appendix A in Table 7.1.

5 All references to Chlorophyll a assume a ratio of 10 ug/L Chlorophyll a to 1 mg/L phytoplankton biomass (dry
weight).
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Table 2.2 Summary of available observed data for inflow water quality.

BOD5U Oxygen NH3-N NO2+NO3-N Total P TSS Temp. Chlorophyll a
(mg/L)  (mg/L) (mg/L) (mg/L) (mg/L)  (mg/L) (degC) (ug/L)
Ichawaynochaway Creek at State Road 91 near Newton, Ga.
samples 12 19 12 12 12 12 19 0
avg 0.958 8.679 0.054 0.708 0.022 4.083  19.305
min 0.400 6.700 0.020 0.400 0.020 1.000 7.000
max 1.400  12.800 0.110 1.000 0.030  12.000  29.200
median 0.800 7.900 0.050 0.700 0.020 2.000  20.800
median/avg 0.835 0.910 0.923 0.988 0.923 0.490 1.077
Line Creek at State Road 16 near Digbey, Ga.
samples 47 73 47 47 47 46 74 0
avg 1.779 7.905 0.066 0.466 0.138 9.817 16.634
min 0.800 4.400 0.020 0.080 0.020 1.000 3.100
max 2,100  12.500 0.380 1.100 0.370  38.000  26.600
median 2.000 7.530 0.050 0.400 0.110 7.000  15.800
median/avg 1.124 0.953 0.755 0.859 0.795 0.713 0.950
Long Cane Creek at State Road 50 near Georgetown, Ga.
samples 48 76 48 47 48 48 76 0
avg 1.846 7.921 0.051 0.147 0.049 11.433 17.447
min 0.600 4.800 0.020 0.020 0.020 1.000 3.290
max 3.600 13.570 0.150 0.560 0.120  71.000  26.800
median 2.000 7.420 0.030 0.120 0.050 6.300  18.200
median/avg 1.084 0.937 0.584 0.819 1.013 0.551 1.043
Muckalee Creekat State Road 195 near Leesburg, Ga.
samples 12 20 12 12 12 12 20 0
avg 0.850 7.635 0.055 0.442 0.065 5.333  18.255
min 0.500 5.700 0.020 0.200 0.020 2.000 4.300
max 1.300 10.600 0.090 0.900 0.130  14.000  26.400
median 0.800 7.600 0.050 0.400 0.060 4.000 18.500
median/avg 0.941 0.995 0.909 0.906 0.923 0.750 1.013
Pataula Creek at State Road 50 near Georgetown, Ga.
samples 24 41 24 24 24 24 0 0
avg 1.495 8.960 0.039 0.109 0.034 8.779
min 0.300 6.990 0.010 0.020 0.020 3.000
max 5.000 12.400 0.090 0.200 0.160  28.000
median 1.260 8.910 0.030 0.100 0.020 8.000
median/avg 0.843 0.994 0.774 0.916 0.593 0.911
Patsiliga Creek (CR 128) near Reynolds, Ga.
samples 10 19 11 11 11 11 19 0
avg 1.020 8.347 0.063 0.109 0.024 8.909 17.516
min 0.600 6.200 0.030 0.100 0.020 2.000 6.500
max 1.400 10.700 0.100 0.200 0.040  20.000  24.400
median 1.100 8.100 0.060 0.100 0.020 7.000  17.900
median/avg 1.078 0.970 0.957 0.917 0.846 0.786 1.022




Table 2.2 Concluded

BOD5U @ Oxygen NH3-N NO2+NO3-N Total P TSS Temp. Chlorophyll a
(mg/L)  (mg/L)  (mg/L) (mg/L) (mg/L)  (mg/L) (degC) (ug/L)
Peachtree Creek at Northside Drive near Atlanta, Ga.
samples 106 159 110 110 105 106 161 0
avg 2.387 8.531 0.080 0.527 0.070 24.116  17.519
min 2.000 4.580 0.030 0.120 0.020 1.000 2.900
max 7.700  14.650 0.740 1.100 0.530 300.000 27.710
median 2.000 8.210 0.050 0.500 0.050 5.400 18.380
median/avg 0.838 0.962 0.623 0.948 0.710 0.224 1.049
Potato Creek at State Road 74 near Thomaston, Ga.
samples 12 20 12 12 12 12 20 0
avg 2.633 8.310 0.072 0.160 0.034 12417 17.825
min 0.700 4.900 0.040 0.020 0.020 4.000 5.000
max 9.100 12.100 0.130 0.400 0.090 46.000 27.200
median 1.500 7.800 0.060 0.100 0.030 7.000  15.800
median/avg 0.570 0.939 0.837 0.625 0.878 0.564 0.886
Sweetwater Creek at Interstate Highway 20
samples 106 160 110 110 104 106 161 0
avg 2.053 8.026 0.049 0.252 0.043  17.529 17.331
min 2.000 4.730 0.030 0.030 0.020 1.000 2.580
max 3.500 14.290 0.260 0.990 0.200 190.000  31.730
median 2.000 7.620 0.040 0.260 0.030 8.000  18.130
median/avg 0.974 0.949 0.813 1.031 0.699 0.456 1.046
Yellow Jacket Creek at Hommet Road near Hogansville, GA
samples 102 173 89 98 98 96 173 20
avg 1.680 8.887 0.051 0.122 0.029 16.729 17.259 3.200
min 0.100 6.240 0.030 0.020 0.020 1.000 2.400 0.900
max 8.100  12.810 0.600 0.340 0.120 280.000  31.260 19.400
median 2.000 8.510 0.030 0.120 0.020 7.300  18.300 1.900
median/avg 1.191 0.958 0.589 0.980 0.692 0.436 1.060 0.594
Sample Weighted
samples 479 760 475 483 473 473 723 20
avg 1.907 8.377 0.059 0.302 0.055 16.049  17.392 3.200
min 1.113 5.256 0.027 0.067 0.020 1.226 3.070 0.900
max 5.346  13.401 0.412 0.778 0.251 181.252  29.147 19.400
median 1.871 8.010 0.041 0.285 0.042 6.703  18.005 1.900
median/avg 0.981 0.956 0.700 0.943 0.765 0.418 1.035 0.594




Table 2.3 Average, maximum and minimum flow and water quality inputs to the Chattahoochee
River.

Flow Temp | NO3-N | PO4-P Chl_a NH3-N DO ?Bc:)“:; TSS (org)

Stream Name cfs C mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Chattahoochee River 1453 15.5 0.17 0.02 1.65 0.04 8.8 3 1.6
Swannee Creek 185 16.5 0.25 0.04 1.65 0.06 8.6 3.4 3.2
Big Creek 200 16.5 0.33 0.06 1.65 0.07 8.6 37 4.2
Sope Creek 141 16.5 0.55 0.13 1.65 0.12 8.6 5.3 8.1
Nancy and Peachtree Creek 311 16.5 0.46 0.1 1.65 0.1 8.6 4.5 6.3
Utoy Creek 39 16.5 0.38 0.08 1.65 0.08 8.6 4.1 53
Camp Creek 111 16.5 0.31 0.06 1.65 0.07 8.6 3.6 4.1
Bear Creek 84 16.5 0.23 0.03 1.65 0.05 8.6 3.2 2.4
Snake Creek 172 16.5 0.26 0.04 1.65 0.06 8.6 3.2 2.7
Chattahoochee: misc.trib-1 90 16.5 0.31 0.05 1.65 0.07 8.6 33 3
Centralhatchee Creek 27 16.5 0.32 0.05 1.65 0.07 8.6 3.2 2.6
Hillabatchee Creek 61 16.5 0.23 0.03 1.65 0.05 8.6 3.1 1.9
New River 140 16.5 0.26 0.03 1.65 0.05 8.6 3.2 2.2
Yellowjacket Creek 144 16.5 0.25 0.03 1.65 0.05 8.6 3.2 2.1
Wehadkee Creek 120 16.5 0.25 0.03 1.65 0.05 8.6 3.1 1.9
Oseligee Creek 345 16.5 0.22 0.02 1.65 0.04 8.6 31 1.8
Long Cane Creek 70 16.5 0.25 0.04 1.65 0.05 8.6 33 2.7
Flat Shoal Creek 243 16.5 0.22 0.02 1.65 0.04 8.6 3.2 2
Mountain Creek 162 16.5 0.21 0.02 1.65 0.04 8.6 3.1 1.8
Halawakee Creek 87 16.5 0.22 0.02 1.65 0.04 8.6 3.2 2
Mulberry Creek 312 16.5 0.21 0.02 1.65 0.04 8.6 3.2 2
Standing Boy Creek 31 16.5 0.21 0.02 1.65 0.04 8.6 3.1 2
Chattahoochee: misc.trib-2 88 16.5 0.3 0.05 1.65 0.07 8.6 35 3.4
Chattahoochee: misc.trib-3 68 16.5 0.37 0.07 1.65 0.08 8.6 4.2 5.1
Bull Creek 62 16.5 0.33 0.06 1.65 0.07 8.6 3.9 43
Upatoi Creek 301 16.5 0.28 0.05 1.65 0.06 8.6 3.7 3.8
Uchee Creek 207 16.5 0.24 0.03 1.65 0.05 8.6 3.2 2.4
Hichitee Creek 75 16.5 0.24 0.04 1.65 0.05 8.6 3.4 3
Hannahatchee Creek 175 16.5 0.22 0.04 1.65 0.05 8.6 34 2.9
Grass Creek 54 16.5 0.3 0.05 1.65 0.07 8.6 3.5 33
Cowikee Creek 353 16.5 0.24 0.04 1.65 0.05 8.6 3.4 3
Barbour Creek 128 16.5 0.25 0.04 1.65 0.06 8.6 3.4 3
Pataula Creek 367 16.5 0.26 0.05 1.65 0.06 8.6 3.5 3.2
Cemochechobee Creek 81 16.5 0.21 0.03 1.65 0.05 8.6 3.2 2.2




Table 2.3 Concluded

Flow | Temp | NO3-N | PO4-P | Chla | NH3-N DO DOM2 1., (org)
(BOD)

Stream Name cfs C mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Kolomoki Creek 178 16.5 0.3 0.04 1.65 0.07 8.6 3.2 2.3
Sandy Creek 201 16.5 0.25 0.03 1.65 0.06 8.6 3.2 2.1
Omusee Creek 260 16.5 0.34 0.04 1.65 0.08 8.6 3.2 2.2
Sawhatchee Creek 67 16.5 0.27 0.05 1.65 0.06 8.6 3.4 35
Chattahoochee: misc.trib-4 635 16.5 0.29 0.02 1.65 0.07 8.6 3.1 2.1
Flint R. 286 16.5 0.31 0.04 1.65 0.07 8.6 3.1 24
Line Creek 157 16.5 0.18 0.02 1.65 0.04 8.6 3 1.6
White Oak Creek 194 16.5 0.18 0.02 1.65 0.04 8.6 3 1.5
Red Oak Creek 211 16.5 0.18 0.02 1.65 0.04 8.6 3 1.4
Elkins Creek 164 16.5 0.17 0.02 1.65 0.04 8.6 3 1.6
Pigeon Creek 102 16.5 0.16 0.02 1.65 0.03 8.6 3 1.6
Lazer Creek 192 16.5 0.19 0.02 1.65 0.04 8.6 3 1.7
Potato Creek 261 16.5 0.17 0.02 1.65 0.04 8.6 3 1.6
Swift Creek 218 6.5 0.17 0.02 1.65 0.04 8.6 3 1.8
Ulcohatchee Creek 171 16.5 0.21 0.03 1.65 0.05 8.6 3.1 2.2
Patsiliga Creek 271 16.5 0.23 0.02 1.65 0.05 8.6 3.1 2.1
Horse and Toteover Creek 93 16.5 0.17 0.02 1.65 0.04 8.6 3 17
Whitewater Creek 153 16.5 0.18 0.02 1.65 0.04 8.6 3 2
Montezuma WWTP 80 16.5 0.32 0.05 1.65 0.07 8.6 3.2 2.6
Buck Creek 127 6.5 0.31 0.03 1.65 0.07 8.6 3 2
Camp Creek 178 16.5 0.34 0.03 1.65 0.07 8.6 3 2.1
Turkey Creek 157 16.5 0.28 0.02 1.65 0.06 8.6 3 1.7
Lime Creek 39 16.5 0.4 0.05 1.65 0.09 8.6 3.1 2.2
Gum Creek 230 16.5 0.4 0.05 1.65 0.08 8.6 3 2
Swift Creek 123 16.5 0.38 0.05 1.65 0.08 8.6 3.1 2.2
Jones Creek 105 6.5 0.32 0.04 1.65 0.07 8.6 31 2.6
Abrams Creek 94 16.5 0.44 0.07 1.65 0.09 8.6 33 3.2
Piney Woods Creek 178 6.5 0.25 0.03 1.65 0.06 8.6 3.1 2.2
Kinchafoonee Creek 676 16.5 0.43 0.07 1.65 0.09 8.6 3.5 3.8
Dry Creek 190 6.5 0.37 0.04 1.65 0.08 8.6 3 1.9
Racoon Creek 178 16.5 0.23 0.02 1.65 0.05 8.6 3 1.6
Cooleewahee Creek 101 6.5 0.2 0.02 1.65 0.05 8.6 3 17
Ichawaynochaway Creek 1121 6.5 0.26 0.02 1.65 0.06 8.6 3 1.9
Flint: misc.trib-1 239 16.5 0.26 0.03 1.65 0.06 8.6 33 2.8
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2.3.2 POINT SOURCE FLOW AND WATER QUALITY DATA

Point source inflows represent non tributary inflows and include municipal and
industrial discharges and cooling water returns. Agricultural returns and groundwater
inflows were not considered. Discharge rate and water quality were defined seasonally
for each discharge where sufficient data were available

The seasonal discharge rates and quality were based on point source discharge data
provided by Tetra Tech for the 2001-2011 period. Monthly average flow and quality
characteristics were defined as the average of all the available measurements without
regard to the time of month.

If insufficient data were available, default values or relationships between parameters
were used. The following assumptions were used for those discharges and parameters
that could not be defined monthly®.

e Temperature - Available water temperature data were used to develop a
relationship with equilibrium temperature that defined daily average
inflow temperature.

e Dissolved oxygen — A uniform concentration ranging from 5 mg/L for
BOD < 10 mg/L to 2 mg/L for BOD > 50 mg/L was specified. Linear
interpolation was used between these values.

e Total Nitrogen (Municipal) — A uniform NO3-N concentration of 10 mg/L
was specified for advanced treatment facilities. Smaller NO3-N and larger
NH3-N concentrations were assumed for plants without nitrification.

e Total Nitrogen (Industrial) — Uniform NO3-N and NH3-N concentrations
were assigned based on the industry. Of special interest is the NH3-N
concentration of 4 mg/L assigned for pulp mills. This value is considered
conservative and results in elevated ammonia levels in the model
predictions. Sensitivity to pulp mill NH3 is evaluated in Chapter 3.

e Total Phosphorus — A uniform concentration of 0.7 mg/L was assigned to
Georgia dischargers and discharger specific concentrations were assigned
for Alabama dischargers.

For DOM, either BOD or TSS data were generally available and so DOM was
calculated from Uninhibited BOD as (BOD*2.5). For municipal dischargers, BOD was
estimated as the equivalent of TSS. For industrial loads, the TSS to BOD ratio is 2 to 1.
This ratio was based on correlations developed from discharge data where both
parameters were available.

¢ Tables of the default loadings are available upon request.
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Average point source inputs are summarized in Table 2.4. Inputs marked with a
were developed from 2000-2008 monitoring data. Data were averaged by month; for
example, for each source, data for January of all years were averaged and applied to the
model for January of each year. Those marked with “**” were also developed using this
method, but data were very limited. The table values for “*” and “**” are the average of
the 12 monthly values. An example of the actual monthly inputs for R. M. Clayton is
provided in Table 2.5. Full tables of maximum, minimum and average values can be
found in the appendix in Table 7.1 (Appendix A). Inputs marked with a “#” were updated
based on most recent monitoring data because previous values appeared unrealistic. All
other inputs are either default values or are referenced to values produced by an earlier
analysis by the EIS team using the PIPES model. Some of the point inflows that were in
the 1998 version of the model have been removed because their impacts were already
included in the tributaries, and were therefore being double accounted. The impact of
eliminating these sources was minimal, with a change on the order of 1%. The average,
maximum and minimum concentrations are also summarized in Table 7.1 and Table 7.2
in Appendix A.
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Table 2.4 Summary of point source inflow and quality.

CP - Location flow NO3-N total P NH3-N DO 5-day TSS
(mgd) (mglL) (mglL) (mglL) (mglL) BOD (mglL)
(mglL)
76 - GAINESVILLE FLAT CREEK 9.18* 10 0.28* 1.5 6.56* 4 347*
78 - FULTON COUNTY - CAULEY 4.28* 10 0.09* 0.20* 7A7* 3 3.08*
80 - FULTON COUNTY - JOHNS CR 5.97* 10 0.58* 1147 6.20* 6 7.28*
81 - FULTON CO. BIG CREEK WPCP 21.80* 10 0.46* 0.83* 6.06* 2 1.39
83 -RM CLAYTON WPCP / MI = 407 78.49* 10 0.22* 0.86* 7.37* 4 3.75*
84 - ATLANTA SOUTH RIVER 31.95% 10 0.29* 0.58* 6.71* 3 267"
85 - ATLANTA CREEK WPCP / MI = 400 27.81* 10 0.18* 0.20* 6.75* 4 3.68*
86 - COBB COUNTY - SUTTON WPCP 30.86* 10 0.33* 0.43* 7.20¢ 2 2.21*
87 - SOUTH COBB WPCP / MILE = 403 23.57* 10 0.37* 1.13* 8.08* 7 6.95*
89 - DOUGLASVILLE DOUGLAS COU 1.46* 10 0.42* 1.29* 7.33¢ 4.83* 6.60*
90 - CAMP CREEK WPCP / MI = 392 14.22¢ 10 0.25* 2.77* 7.25* 5 5.07*
92 - LA GRANGE WPCP / MI = 302 5.72* 10 0.51* 0.08* 6.74* 3 2.90*
93 - COLUMBUS G42101 30.19* 10 2.24* 297* 7.31* 10 10.81*
94 - WEST POINT 0.65* 10 0.62* 2.58* 5.98* 10.92¢ 10.76*
95 - COLUMBUS - FORT BENNING 1.73 1 8.12* 12.63* 3.48* 2141 20.35*
96 - EAST ALABAMA WWTP / MI = 300 249* 5.81* 1.73* 2.09* 4.45* 3.61* 16.17*
97 - LANETT WWTP / MI = 310 248" 10 0.7 0.59* 7.33¢ 2.70* 7.73*
98 - MEAD COATED BOARD / Ml = 225 2407* 0.26# 0.12# 5 0.91# 4.89* 11.10*
99 - EUFAULA WWTP / MILE = 218 (NO DATA) - 248" 10 0.7 0.59* 7.33¢ 2.70* 7.73*
USE LANETT WQ
100 - PHENIX CITY (NO DATA) USE EAST 2.49* 5.81 1.73 2.09 4.45 3.61 16.17
ALABAMA WWTP
105 - GRIFFIN 1.35% 10 1.77* 1.85* 7.18* 6.12* 751*
112 - ALBANY - JOSHUA ST 18.12* 10 0.99* 1.21* 6.17* 6.18* 7.61*
114 - DECATUR COUNTY INDUSTRIAL 0.55* 6.44 0.45* 0.31* 3.67 3.85* 4.22*
115- MERC & CO. 1.34* 2.04 5.14 20.2# 2 57.95* | 140.10*
116 - BAINBRIDGE WWTP / MILE = 148 1.12* 10 0.97* 7.65* 7.02¢ 10.53* 10.59*
117 - BLAKELY WPCP 1147 10 1.01* 0.48* 7.04* 3.80* 5.67*
118 - FLORIDA STATE HOSPITAL (OLD DATA) 0.62 10 0.7 1 5 5 5
119 - MONTEZUMA WWTP 0.84* 10 247* 0.73* 5.26* 22.39* 22.92*
120 - LOCKHEED 1.66* 8.6# 0.27* 0.03# 7.93* 2.87* 3
121 - FARLEY NUCLEAR PLANT 83.99 0.54 0.15# 0.2 5 4 4
124 - MILLER BREWERIES 1.86* 21.7# 124 0.71# 7.24* 20.17* 10.48*
125 - OPELIKA EASTSIDE WWTP 0.69* 9.52* 9.24* 2.03* 7.90* 4 4.21*
126 - SOUTHERN POWER COMPANY 1.63* 4.7 0.1** 0.6** 5 5 514
127 - GREAT SOUTHERN PAPER CO. 47.31* 1 0.3 4 5 24.94* 30.98*

*Monthly averages used — overall average is listed

**Monthly averages of limited data used — overall average is listed
# Based on most recent monitoring data

All other values default or referenced to original PIPES data
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Table 2.5 Example monthly flow and water quality values for R. M. Clayton.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Avg
Flow (mgd) 80.2 83.7 83.2 80.2 78.7 80.0 80.3 77.7 76.2 72.3 74.6 74.8 78.5
Total P, mg/L 0.270 | 0.277 | 0.181| 0.205| 0.181 | 0.211| 0.194| 0.227 | 0.187| 0.194| 0.227 | 0.239| 0.217
NH3-N, mg/L 1.600 | 1.627 | 1.388| 1.131| 0.854| 0.592 | 0.366| 0.267 | 0.255| 0.643 | 0.810| 0.831| 0.864
DO, mg/L 7.7 7.8 8.0 7.0 7.5 7.3 7.2 71 7.2 7.4 7.2 7.2 7.4
BOD5U/TSS, mg/L 4.85 5.08 3.76 4.47 2.84 3.28 3.19 3.29 3.26 3.08 4.45 3.46 3.75
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2.3.3 METEOROLOGICAL DATA AND TRIBUTARY WATER TEMPERATURES
2.3.3.1 Water Quality Monitoring

Water quality in the ACF Basin is monitored by a number of federal, state, and local
agencies as well as by industries for compliance with standards. Table 2.4 summarizes
water quality conditions along the main-stem rivers in the ACF Basin using data
collected by the states of Alabama, Georgia, and Florida as part of their monitoring
efforts. States use their monitoring data to make decisions about violations of water
quality standards. These data were used in this EIS to develop the HEC-5Q water quality
model of the ACF Basin.

2.3.4 HISTORICAL METEOROLOGICAL DATA AND TRIBUTARY WATER
TEMPERATURES

Meteorological data were developed for a five year period (1984-1989) during a
previous effort using three-hour observations of wind speed, cloud cover, air temperature
and dew point (or wet bulb) temperature. These data were provided for Class A National
Weather Service (NWS) stations throughout the ACF watershed. Daily average
equilibrium temperature, heat exchange rate, wind speed and solar radiation were
computed for nine data zones for model input. These daily values were downscaled to 6-
hour values using typical diurnal variations because diurnal variations are often important
and daily time steps (used in previous ACF applications) cannot capture these variations.
Therefore, a six hour time step data set was developed that included 6-hour meteorology
data (heat exchange parameters) and revised model coefficients.

Normally, six-hour heat exchange inputs are generated from short interval air
temperature, relative humidity, wind speed and solar radiation. However, because
sufficient one-hour data are unavailable, the 24-hour average heat exchange parameters
were downscaled based on typical diurnal variations. Figure 2.8 is an example of the
typical and downscaled equilibrium temperature. The exchange rate was downscaled
such that the 24-hour and six-hour data produced the same end of day computed water
temperature.

The current effort requires a water quality model that is capable of simulating part or
all of the 1939-2011 hydrologic period. Detailed meteorological data of the type required
to compute model inputs do not exist for the entire period.

Extrapolation of model inputs for the 2001-2011 study period was based on 2000—
2011 National Weather Service (NWS) daily maximum and minimum air temperature
data. This approach assigns model inputs for each day of the extrapolation period based
on the similarity of the temperature extremes and precipitation in the 19841988 record.
As an example, data with the best match of the temperature extremes and precipitation
within two calendar days before or after the NWS calendar date could be selected. Thus
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up to seven days from each of the five years of model input data (a total of 35 days)
would be available for assignment to each day of evaluation period.

Specification of water surface heat exchange data requires designation of
‘meteorological zones’ within an area. Meteorological zones may represent data from a
single weather station or a combination of two or more stations. Each control point within
the system or sub-system used in temperature or water quality simulation must be
associated with one of the defined meteorological zones. Within a river basin, it may be
appropriate to apply different atmospheric conditions over different regions. Reasons for
defining more than one meteorological zone within a system include availability of data,
and variations in topography and vegetation within a region.

Data from four meteorological zones in the ACF basin were used to compute water
temperatures in tributary streams in each basin, as shown in Table 2.6. Water
temperatures were approximated based on an equilibrium temperature assumption, i.e.,
the water temperature at which the net heat flux across the air-water interface is zero.

Table 2.6. Meteorological data sources for the ACF basin

Met  River Latitude of Met data Met station data source
Zone application (specified by location)
1 Apalachicola River up to 30.6° Average of Tallahassee, FL and
Columbus, GA
2 Chattahoochee and Flint Rivers  up to Latitude 31.5° Montgomery, AL
3 Chattahoochee and Flint Rivers  Latitude 31.5° to 33.2° Columbus, GA

4 Chattahoochee and Flint Rivers  Latitude 33.2° and above Atlanta, GA
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Figure 2.8 Typical and downscaled 6-hour equilibrium temperature (red line is the 24-hour data).

2.4 WATER QUALITY SIMULATIONS

Water quality simulations were performed using a six hour time step, with a 5-year
simulation period for each of the demand levels specified, i.e., 1995, 2020, and 2050. The
results were reported as daily averages. For each 5-year simulation, 1984-1988
meteorological and hydrologic data were used together with the point and non-point

source data described previously. The following water quality constituents were
simulated:

The following parameters were simulated for the ACF basin:

e Water temperature

e Dissolved oxygen (DO)

e 5-Day Uninhibited carbonaceous BOD (BODS5U)

e Nitrate as Nitrogen (NO3-N)

e Ammonia as Nitrogen (NH3-N)

e Phosphate as Phosphorous (POs-P)

e Municipal and Industrial Wastewater as Percent of Flow

e Phytoplankton reported as Chlorophyll a
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2.4.1 CLIMATE CHANGE

The HEC-5Q ACF model was used to simulate water quality for the Proposed Action
Alternative using climate-change-projected flows and air temperatures for three sets of
hydrologic conditions. Projected incremental local flows were derived by the USACE
Institute of Water Resources (IWR, 2014). The IWR climate analysis included a set of
readily available hydrologic projection data developed by USACE in cooperation with
the National Center for Atmospheric Research (NCAR), as well as utilizing and
leveraging cooperative analysis performed with the Department of Interior Bureau of
Reclamation and US Geological Survey, Lawrence Livermore National Laboratory,
Santa Clara University, Climate Central, and Scripps Institution of Oceanography. The
hydrologic projections utilized numerical model outputs from the Coupled Model
Intercomparison Project, phase 5 (CMIP5) organized by the World Meteorological
Organization.

Climate change impacts were projected for two time periods: 2021-2050 and 2060—
2090. Delta values were calculated relative to the equivalent 30 year antecedent period
1970-1999. The comparison of projections to modeled antecedent conditions was the
basis for assessing the impacts of the potential future hydrologic conditions of the ACF.
The 10", 50" and 90" (Q1, Q2, and Q3) quantiles were selected as analogs for the
“Dry”, “Median”, and “Wet” hydrologic conditions for each future time period. Monthly
scaling factors were developed for each month, each quantile, and each future time
period. Therefore, six different monthly scaling factors were applied to the unimpaired
incremental local flows (1978-2008) to estimate the climate change flows. Further details
can be found in IWR (2014).

The 2021-2050 period was selected for analysis of the Proposed Action Alternative
with HEC-ResSim and HEC-5Q. The ResSim ACF model was computed using the
incremental local flows derived for the three hydrologic conditions (Q1, Q2, and Q3) for
this period. These three scenarios are referred to as Dry (2050-Q1), Avg (2050-Q2), and
Wet (2050-Q3). Climate model air temperature projections for the ACF were taken from
the corresponding climate model output.

The input meteorological data set for the HEC-5Q ACF model was derived using an
extrapolation procedure. For each climate scenario, the climate-change-projected air
temperature for that day was used to locate the most similar record from the 1984—1988
period. The meteorology from that record was then used as input to the HEC-5Q ACF
model. The rationale for this approach is that the meteorology can be characterized by the
air temperature extremes. Through this process, different days are generally selected for
the historical and climate change conditions.

This process results in a meteorological record that does not represent a uniform
temperature increment. Many climate change studies suggest that future meteorological
conditions will become more varied with larger extremes. This extrapolation approach
adds variability (noise) to the model input data.
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This climate change analysis did not use projected changes in radiation budget and
wind forcing that could be associated with climate change. Full-scale climate modeling,
analyzing multiple possible scenarios, may better characterize the overall response of
water quality to the expected composite change in forcings in each of several scenarios.
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3 DEMONSTRATION OF MODEL PERFORMANCE

Extensive comparison of modeled and observed time series (streams) and profiles
(reservoirs) was performed on the HEC-5Q ACF model. Since ResSim flows differ from
actual historical flows, this comparison is not referred to as model validation, but it
represents the same process. In addition, a model sensitivity analysis was performed, as
detailed in Appendix B. For model performance demonstration, the point source and non-
point source water quality described in section 2.3 was assumed. Constituents chosen for
presentation of model demonstration results include temperature, dissolved oxygen (DO),
nitrate (NO3), ammonia (NH3), phosphate (PO4) and chlorophyll a. Nutrient and
chlorophyll a data are typically available at monthly intervals during the spring, summer
and fall months (growing season) and represent conditions in the photic zone.

3.1 RESERVOIRS

Model performance demonstration results for reservoirs are shown in Figure 3.1
through Figure 3.21. Computed and observed temperature and DO profiles are provided
for Lake Lanier (Buford), West Point Reservoir and W. F. George Reservoir. Observed
data are available at mid-lake and forebay locations in each reservoir. Profiles are
primarily provided for the years 2004, 2005, 2006 and 2007. Each figure contains six
profiles. The year 2004 (“normal” hydrology) and 2006 figures begin with the first
available profile (April) to demonstrate the stratification progression. The year 2007
(“dry” hydrology) figures end with the last available profile to demonstrate the
stratification progression beyond September. Dissolved oxygen plots follow the
temperature plots by reservoir to facilitate comparison of DO with temperature
stratification.

For the 1-D vertically segmented reservoirs, there is only one profile result to
compare with observed data. Observed data, however, are often available at multiple
locations within a reservoir for the same date. Lake Lanier was the only 1-D vertically
segmented reservoir in the HEC-5Q model of the ACF.

For longitudinally segmented reservoirs, West Point and Walter F. George, computed
data are plotted at the dam and mid-lake locations to give the best comparison with data
from multiple locations. The observations and model results that extend to the greatest
depths are closest to the dam. Each figure contains 6 vertical profiles with the earliest
profile representing conditions in April. The sequence of the remaining profiles shows a
typical seasonal progression.

Figure 3.1 through Figure 3.3 show the computed and observed temperature
profiles for Lake Lanier (Buford). Computed temperatures tend to be slightly higher than
observed in the hypolimnion, but otherwise the model does an excellent job of
representing the seasonal progression of thermal stratification seen in the observed data.
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Computed and observed DO profiles in Lake Lanier are plotted in Figure 3.4
through Figure 3.6. Observed data show large DO differences between the two
observation locations. The two surface concentrations and model surface concentration
are comparable at all times. Several plots exhibit characteristics of phytoplankton
production and respiration. The July plot of Figure 3.4 shows two distinctly different
observed profiles. The DO suppression at elevation 1,040’ is typical of phytoplankton
respiration below the photic zone while the other suggests photosynthesis at that level.
The model exhibits the influence of respiration. The seasonal progression to anoxic
conditions at the reservoir outlet elevation (940’) is reasonably well represented. The
resulting downstream DO, which is the primary focus, confirms the seasonal progression
is adequately represented for the purposes of the modeling analysis.

Computed and observed temperature profiles in West Point Reservoir Figure 3.7
through Figure 3.9) are plotted at mid-lake and forebay locations. The mid-summer
profiles consistently show less stratification than observed, however the date of
destratification is approximated. Computed surface temperatures tend to be slightly less
than observed. Both the model and observed data have approximately the same
longitudinal variation. The cooler hypolimnion temperatures seen in the observed tends to
delay destratification slightly (September 2006 and 2007).

Computed and observed DO profiles in West Point Reservoir (Figure 3.10
through Figure 3.12) are also plotted at mid-lake and forebay locations. The seasonal
trends and computed DO profiles tend to be in reasonably good agreement with observed
data. The earlier time of model destratification results in an earlier recovery of DO and a
corresponding time of DO recovery in the computed release concentration.

W.F. George Reservoir temperature profile results (Figure 3.13 through Figure
3.15) are plotted at mid-lake and forebay locations to correspond with locations and
timing of available data. Temperatures are reasonably well represented. Model results
tend to show slightly more stratification than observed and also tend to show more
variation between the mid-lake and forebay locations than observed. The seasonal trends
are well represented.

W.F. George Reservoir DO profile results (Figure 3.16 through Figure 3.18) are
plotted at mid-lake and forebay locations to correspond with locations of available data.
In spring of 2004 the model results show more variation between the two lake locations
than observed. The progression to anoxic conditions at the elevation of the dam outlet
(155 ft) is well represented. The August profile shows the impact of thermal
destratification timing. The modeled DO reflects weak stratification while the observed
reflects a vertically mixed environment. By September 2004, both the model and data
reflect a mixed environment. Observed mixing occurred before August 14 while the
model mixing occurred after. Since the observed profiles represent snapshots in time, it is
not possible to determine the time difference. During 2006, mixing occurred between
August 23 and September 20 in both the data and model. During 2007, model mixing was
delayed.



Both West Point and Walter F. George Reservoirs are weakly stratified and may
destratify and then restratify as weather conditions change. Since the model meteorology
was developed to represent seasonal variations and not actual data for a particular day,
the focus is the general response of the reservoirs.

Time series of computed and observed chlorophyll @ in Lake Lanier, West Point
Reservoir and W.F. George Reservoir are plotted in Figure 3.19 through Figure 3.21. For
each reservoir, observed data are the average of growing area concentrations at two
locations within the reservoir.

In Lake Lanier, average computed concentrations in the upper 15 ft of the
reservoir are plotted. Data are too sparse to discern clear seasonal trends, however the
highest observed values do tend to occur during late summer, whereas the highest
computed values occur during late April and early May and are somewhat higher than
any observations. The initial computed algal bloom reflects the abundance of nutrients at
the beginning of the growing season. Otherwise, the magnitude of computed chlorophyll
a is in the general range of observed data.

In West Point Reservoir, computed chlorophyll a is plotted for the surface layer at
mid-lake and forebay locations for comparison with observed data. Observed data are
available April through October of each year. Computed values are generally within the
range of observed values for most years. During 2003 and 2004 computed values tend to
be somewhat lower than observed. Surface variations seen in the observed data are often
in response to the timing and location of algal blooms while the model tends to represent
a more global response.

In W.F. George Reservoir, computed chlorophyll a is plotted for the surface layer at
mid-lake and forebay locations for comparison with observed data. Observed data are
available April through October of each year. Results are similar to those for West Point.
Computed values are generally within the range of observed values for most years.
During 2003 and 2004 computed values tend to be somewhat lower than observed.
Computed peaks tend to occur in the spring, whereas observed peaks tend to occur during
the summer for several of the years.
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Figure 3.1 Computed and observed temperature profiles in Lake Lanier for dates between April - September 2004. Black line = computed;
Blue dots = observed.
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Figure 3.8 Computed and observed mid-lake and forebay temperature profiles in West Point Reservoir for dates between April-September
2006. Black line = computed (dam); Blue line = computed (mid-lake); Blue dots = observed.
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Figure 3.9 Computed and observed mid-lake and forebay temperature profiles in West Point Reservoir for dates between May - October 2007.
Black line = computed (dam); Blue line = computed (mid-lake); Blue dots = observed.
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Figure 3.10 Computed and observed mid-lake and forebay DO profiles in West Point Reservoir for dates between April-September 2004. Black
line = computed (dam); Blue line = computed (mid-lake); Blue dots = observed.
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Figure 3.11 Computed and observed mid-lake and forebay DO profiles in West Point Reservoir for dates between April-September 2006. Black
line = computed (dam); Blue line = computed (mid-lake); Blue dots = observed.
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Figure 3.12 Computed and observed mid-lake and forebay DO profiles in West Point Reservoir for dates between May - October 2007. Black
line = computed (dam); Blue line = computed (mid-lake); Blue dots = observed.
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Figure 3.14 Computed and observed mid-lake and forebay temperature profiles in W.F. George Reservoir for dates between April-September
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Figure 3.15 Computed and observed mid-lake and forebay temperature profiles in W.F. George Reservoir for dates between May - October
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Figure 3.16 Computed and observed mid-lake and forebay DO profiles in W.F. George Reservoir for dates between April-September 2004.
Black line = computed (dam); Blue line = computed (mid-lake); Blue dots = observed.
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Figure 3.17 Computed and observed mid-lake and forebay DO profiles in W.F. George Reservoir for dates between April-September 2006.

Black line = computed (dam); Blue line = computed (mid-lake); Blue dots = observed.
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Figure 3.18 Computed and observed mid-lake and forebay DO profiles in W.F. George Reservoir for dates between May - October 2007. Black
line = computed (dam); Blue line = computed (mid-lake); Blue dots = observed.
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Figure 3.19 Time series of computed and observed chlorophyll  in Lake Lanier.
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Figure 3.20 Time series of computed and observed chlorophyll a in West Point Reservoir.
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Figure 3.21 Time series of computed and observed chlorophyll a in W.F. George Reservoir.
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3.2 STREAMS

Time series of computed and observed temperature, DO, NO3-N, NH3-N, and
PO4-P are provided at locations (Figure 2.1) throughout the ACF basin where data are
available. Model results are plotted at 6-hour intervals. Additionally, longitudinal profiles
of computed and observed nitrate and ammonia nitrogen, phosphorus, and BOD (growing
season values) are plotted from the Apalachicola River along the Chattahoochee River.

The 5, 25, 50 (median), 75 and 95% occurrence levels of the observed data were
computed from near surface (growing zone) measurements at two locations in the
Reservoir. Measurements were typically made monthly during the April through
November period. The corresponding computed profiles are for the surface element and
represent various depths/thicknesses computed as a fraction of the total cross sectional
area (e.g., the surface element thickness in West Point Reservoir would represent 1/8 of
the total cross section at each reservoir segment). This profile plot format was used for
comparison of alternatives.

In Figure 3.22 - Figure 3.55, the HEC-5Q computed values are daily averages.
The observed temperature and DO values are often the daily minimum/maximum values.
Sparse observations are spot samples.

Computed and observed temperatures at two locations below Buford Dam are
plotted in Figure 3.22 and Figure 3.23, respectively. Model results are plotted at 6-hour
intervals. Observed data are daily maximums and minimums. Large daily temperature
fluctuations are the result of Buford Dam power peaking. Low temperatures occur during
power generation. When power generation is minimal there is little flow and warming in
the tailrace elevates temperatures. The model is run with daily average flows as though
power generation is always occurring, and thus the results at Buford Dam should match
the minimum observed temperatures. However, due to the slightly elevated hypolimnion
temperatures in the reservoir, the tailwater temperatures are higher than the observed
minimums.

This is seen downstream at Norcross (Figure 3.24) as well. The computed
temperatures reflect average flow conditions and the diurnal variation is due solely to
surface heat exchange. The observed temperatures reflect both surface heat exchange and
variable flow and associated travel time. At peak power flows, the shorter travel time and
increased water depth results in less heating. Model coefficients were selected to bias
towards the maximum temperatures since this reach is a cold water fishery.

Computed temperatures at Atlanta (Figure 3.24 and Figure 3.25) have lower
summertime peak temperatures than observed but are, otherwise, in agreement with the
seasonal trends seen in the observed data. The impact of Buford Dam power peaking is
considerably less at this location since flow rates are moderated within Morgan Falls
Reservoir. This is similarly true at Fairburn (Figure 3.26) and Whitesburg (Figure 3.27),
and Columbus (Figure 3.28). Excellent agreement between computed and observed

3-25



temperature is achieved at Steam Mill (Figure 3.29). Below Jim Woodruff Dam (Figure
3.30), reasonable agreement between the computed and observed temperature is achieved
during the short period data are available. The temperature reduction seen in the observed
data in July could not be achieved since both the Chattahoochee and Flint River inflows
to Lake Seminole are above 30° C.

Flint River computed and observed temperature time series at Bainbridge are
plotted in Figure 3.31. The computed results are in good agreement with observed data at
this location (inflow to Lake Seminole). Observed data are relatively sparse.

Computed and observed time series of DO are plotted in Figure 3.32 through
Figure 3.37. In the Chattahoochee River below Buford Dam (Figure 3.32), the impacts of
power peaking are also seen during the summer and fall. The low DO values occur during
power production while the higher observations are influence by reaeration at off-peak
times. Additionally, the power plant is occasionally offline for maintenance and flow is
released from the sluice gates located at a higher elevation. This condition was not
simulated since power plant maintenance schedules were not considered in the ResSim
model.

In the Chattahoochee River at Fairburn (Figure 3.33) the computed seasonal DO
fluctuations tend to be smaller than observed. In particular, winter time peak DO is lower
than observed. At Whitesburg (Figure 3.34) the data are sparse, but the model results are
in agreement with observed data. At Columbus (Figure 3.35), again data are sparse, but it
appears that the model tends to not reach the peak winter time DO or the low summer
time DO. This location is in the vicinity of the City Mills and Eagle & Phoenix Dams that
are represented as equivalent stream sections. Since the observed DO generally exceeds
the computed and also exceeds 6 mg/L, DO does not appear to be problematic and the
lower computed DO results in a conservative analysis. At Steam Mill (Figure 3.36)
computed seasonal peaks are low, but the model otherwise matches observed data
reasonably well.

Flint River computed and observed DO time series at Bainbridge are plotted in
Figure 3.37. The computed results are in good agreement with observed data at this
location (inflow to Lake Seminole). Observed data are relatively sparse.

Nutrient time series at locations with available data and longitudinal profiles of
computed and observed nutrients and BOD from the Apalachicola River along the
Chattahoochee and Flint Rivers are plotted in Figure 3.38 through Figure 3.55.
Longitudinal profiles of computed and observed nutrients and BOD start on the
Apalachicola River and proceed up the Chattahoochee River to Lake Lanier. Computed
values are plotted as the 5™ percentile, median and 95™ percentile of results for the entire
simulation period at each location along the profile. Plotted observed values are similarly
the 5™ percentile, median and 95™ percentile of available observed data; therefore, three
data points are plotted at each sampling location. Where more than three data points are
present, two observation locations are very close together.
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Nitrate concentrations are impacted by the treatment plant inflows (point loads)
which are set at a constant concentration of 10 mg/L. At locations most influenced by
these inflows, computed concentrations tend to be higher than observed. Computed
nitrate in the Chattahoochee River at Whitesburg does not drop as low as some of the
observed data, but otherwise corresponds well with the range of observed values. The
sensitivity to the point source default nitrate concentration is demonstrated in Figure 3.39.
A 50 % reduction in load results in a nearly 50% reduction in computed nitrate
concentration. Since the point load flows are relatively constant, the temporal variation in
the computed nitrate is due to dilution of non-point inflows and reservoir release rates.
Computed nitrate at Columbus ranges from about 0.2 to 2.4 mg/L, whereas observed data
only range from about 0.3 to 1.1 mg/L. Seasonal trends are reasonably well represented.
At Steam Mill the model produces seasonal trends and low values that are in agreement
with observed data, however the seasonal peaks (winter months with minimal biological
uptake) are at times more than twice as high as observed. In the Flint River at Bainbridge,
model results correspond only with the lowest observed values. In all stream locations,
there is ample nitrate for phytoplankton growth throughout the year. A longitudinal
profile of computed and observed nitrate in Apalachicola and Chattahoochee Rivers is
shown in Figure 3.43. Model results show generally good agreement with the
longitudinal trend. Highest values occur between Morgan Falls and West Point. Lowest
values occur upstream at Buford Dam and reflect Lake Lanier photic zone
concentrations. Peak values from the model are higher than observed downstream of
West Point. The 95% values are dominated by winter concentrations when biological
uptake is minimal.

Computed ammonia in the Chattahoochee River at Whitesburg is in agreement
with observed data in 2000, well above observed in 2001 and 2002 and slightly higher
than observed in 2003. The nature of the point load assumption (same inflow assumption
for all years) makes it difficult to approximate all years. Computed ammonia at
Columbus is reasonably within the range of observed data, although tends to not drop as
low as the minimum observed values. At Steam Mill the model results are overall higher
than observed. Steam Mill is located below a pulp mill and is influenced by the default
pulp mill ammonia concentration of 4 mg/L. The large fluctuation in the computed
ammonia is due to weekday and weekend flow differences caused by reservoir operation.
Figure 3.47 demonstrates the influence of the pulp mill discharge assumption. The
minimum observed values are more closely approximated but the higher values are not.
These sensitivity results suggest that the pulp mill discharge is variable in flow and
quality. In the Flint River at Bainbridge (Figure 3.48), model results correspond well with
observed values. Nearly all of the measured and observed data are less than 0.1 mg/L.

A longitudinal profile of computed and observed ammonia in Apalachicola and
Chattahoochee Rivers is shown in Figure 3.49. The computed and observed results are in
general agreement.

Computed phosphate in the Chattahoochee River at Whitesburg (Figure 3.50) is
generally slightly higher than observed. The maximum observed values exceed the
computed. The computed phosphate exceeds the observed throughout most of the

3-27



simulation period at both Columbus (Figure 3.51) and Steam Mill (Figure 3.52), as well
as in the Flint River at Bainbridge (Figure 3.53). The higher than observed computed
phosphate concentration tends to accentuate phytoplankton production and accentuates
the impacts of system operation resulting in a more conservative analysis when
comparing alternatives.

A longitudinal profile of computed and observed phosphate in Apalachicola and
Chattahoochee Rivers is shown in Figure 3.54. The observed and model concentrations
exhibit the same general trends progressing downstream. The observed data show more
variability than the computed values.

A longitudinal profile of computed and observed BOD in Apalachicola and
Chattahoochee Rivers is shown in Figure 3.55. There are no strong trends in either the
computed or observed data. Computed median and 95™ percentile results tend to be lower
than observed suggesting that the point load inflow characteristics do not capture the
normal variability (as expected).
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Figure 3.22 Computed and observed temperature time series on the Chattahoochee River at Buford
dam tailwater.
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Figure 3.23 Computed and observed temperature time series on the Chattahoochee River at Buford.
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Figure 3.24 Computed and observed temperature time series on the Chattahoochee River at
Norcross.
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Figure 3.25 Computed and observed temperature time series on the Chattahoochee River at Atlanta.
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Figure 3.26 Computed and observed temperature time series on the Chattahoochee River at
Fairburn.
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Figure 3.27 Computed and observed temperature time series on the Chattahoochee River at
Whitesburg.
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Figure 3.28 Computed and observed temperature time series on the Chattahoochee River at
Columbus.

35

25 3 y

20 .

15 .

Temperature (C)

10 | , \

0
| 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008

« Observed

Computed

Figure 3.29 Computed and observed temperature time series on the Chattahoochee River at Steam
Mill.
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Figure 3.30 Computed and observed temperature time series on the Apalachicola River at Jim
Woodruff Dam tailwater.
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Figure 3.31 Computed and observed temperature time series on the Flint River at Bainbridge.
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Figure 3.32 Computed and observed DO time series on the Chattahoochee River below Buford Dam.
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Figure 3.33 Computed and observed DO time series on the Chattahoochee River at Fairburn.
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Figure 3.34 Computed and observed DO time series on the Chattahoochee River at Whitesburg.
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Figure 3.35 Computed and observed DO time series on the Chattahoochee River at Columbus.
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Figure 3.36 Computed and observed DO time series on the Chattahoochee River at Steam Mill.
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Figure 3.37 Computed and observed DO time series on the Flint River at Bainbridge.
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Figure 3.38 Computed and observed nitrate in the Chattahoochee River at Whitesburg.
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Figure 3.39 Time series of computed nitrate at Whitesburg Point illustrating sensitivity to point
source NO3 default value — 5 mg/L versus 10 mg/L.
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Figure 3.40 Computed and observed nitrate in the Chattahoochee River at Columbus.
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Figure 3.41 Computed and observed nitrate in the Chattahoochee River at Steam Mill.
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Figure 3.42 Computed and observed nitrate in the Flint River at Bainbridge.
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Figure 3.43 Longitudinal profile of observed and computed nitrate in Chattahoochee River up to river mile 460. All data are plotted as 5%
occurrence, median and 95% occurrence.
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Figure 3.44 Computed and observed ammonia in the Chattahoochee River at Whitesburg.
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Figure 3.45 Computed and observed ammonia in the Chattahoochee River at Columbus.
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Figure 3.46 Computed and observed ammonia in the Chattahoochee River at Steam Mill.
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Figure 3.47 Time series of computed ammonia at Steam Mill illustrating sensitivity of ammonia to
paper mill ammonia default value (4.0 mg/L versus 1.0 mg/L).
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Figure 3.48 Computed and observed ammonia in the Flint River at Bainbridge.
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Figure 3.49 Longitudinal profile of observed and computed ammonia in Chattahoochee River up to river mile 460. All data are plotted as 5%
occurrence, median and 95% occurrence.
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Figure 3.50 Computed and observed phosphate in Chattahoochee River at Whitesburg.
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Figure 3.51 Computed and observed phosphate in Chattahoochee River at Columbus.
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Figure 3.52 Computed and observed phosphate in Chattahoochee River at Steam Mill.
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Figure 3.53 Computed and observed phosphate in the Flint River at Bainbridge.
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Figure 3.54 Longitudinal profile of observed and computed phosphate in Chattahoochee River up to river mile 460. All data are plotted as 5%
occurrence, median and 95% occurrence.
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Figure 3.55 Longitudinal profile of observed and computed BOD in Chattahoochee River up to river mile 460. All data are plotted as 5%
occurrence, median and 95% occurrence.
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4 MODEL RESULTS

HEC-5Q was used to simulate water quality in the ACF basin for the No Action plan
and each of eight study alternatives. These results consist of plots of time series,
cumulative percentage occurrence by station, and longitudinal profiles of percent
occurrence of each water quality parameter. The details of these results are outlined
below, and representative plots are shown. All plots and the HEC-DSS files used to
create the plots are available upon request. The model output in the DSS files may be
viewed in tabular form or plotted using HEC-DSSVue. This program may be downloaded
from: http://www.hec.usace.army.mil/software/hec-dssvue/downloads.aspx

The simulation results for stream sections represent the average concentration of each
water quality parameter at each river mile. In the reservoirs, the simulation results
represent the average concentration in the approximate euphotic zone (top 5 to 10 ft) of
each reservoir.

Time series were output for several model locations along the Chattahoochee, Flint,
and Apalachicola Rivers. These locations are shown in Table 4.1. The time series were
used to compute the cumulative occurrence of each water quality parameter shown in
Table 4.2. Then the percent occurrence was computed for several different annual and
seasonal periods and plotted by river mile to create longitudinal occurrence profiles for
each parameter. The definition of each plot type and the various computation periods
applied to derive each set of plots are detailed in the following sections.

Table 4.1 Time Series Output Locations (Upstream to Downstream)

River Mile

River (A Part) (HEC-5Q) Location DSS Path Identifier
Chattahoochee 460.0 Lake Lanier (Buford Dam) BUFORD LAKE
Chattahoochee 455.6 Buford Outflow BUFORD_OUT
Chattahoochee 438.1 Norcross NORCROSS
Chattahoochee 419.9 Morgan Falls MORGAN_FALLS
Chattahoochee 410.2 Atlanta ATLANTA
Chattahoochee 368.2 Whitesburg WHITESBURG
Chattahoochee 325.0 West Point Mid-lake WEST PT MID
Chattahoochee 310.2 West Point Dam WEST PT DAM
Chattahoochee 308.6 West Point Outflow WEST PT OUT
Chattahoochee 286.3 Bartlett's Ferry Dam BARTLETTS DAM
Chattahoochee 285.5 Bartlett's Ferry Outflow BARTLETTS _OUT
Chattahoochee 267.1 Columbus COLUMBUS
Chattahoochee 218.4 W.F. George Mid-lake WFGEORGE MID
Chattahoochee 183.9 W.F. George Dam WFGEORGE DAM
Chattahoochee 182.3 W.F. George Outflow WFGEORGE_OUT
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Chattahoochee 155.5 George Andrews Dam GEORGEAN DAM

Chattahoochee 153.7 George Andrews Outflow GEORGEAN_ OUT
Chattahoochee 135.0 Jim Woodruff Inflow JIM WOOD IN
Apalachicola 108.3 Jim Woodruff Dam JIM_WOOD DAM
Apalachicola 107.4 Jim Woodruff Outflow JIM_WOOD_OUT
Apalachicola 78.1 Blountstown BLOUNTSTOWN
Apalachicola 20.3 Sumatra SUMATRA

Flint 288.4 Montezuma MONTEZUMA
Flint 209.9 Albany ALBANY

Flint 139.1 Bainbridge BAINBRIDGE

Table 4.2 Water quality parameters modeled by HEC-5Q.

Water Quality Parameter

e Water Temperature

e Dissolved Oxygen (DO)

e 5-Day Uninhibited BOD (BOD5U)

e Nitrate as Nitrogen (NO3-N)

e Ammonia as Nitrogen (NH3-N)

e  Orthophosphate as Phosphorous (PO4-P)

e Phytoplankton (Algae), reported as Chlorophyll a

e  Municipal and Industrial (M&I) Wastewater as %
of Flow

Three categories of plots were created from the HEC-5Q model output to summarize
the results: Time Series, Cumulative Occurrence, and River Profiles. These are described
in following sections.
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4.1 TIME SERIES

Time series are shown for each parameter computed for the 2001-2011 model period.
A time series plot was created for each location (Table 4.1) along the Chattahoochee,
Flint, and Apalachicola Rivers. Each of the water quality parameters shown in Table 4.2
was plotted.

Representative time series plots of DO, Chlorophyll a, and temperature are shown in
Figure 4.1 — Figure 4.6 at two sample stations (Lake Lanier and Whitesburg) along the
Chattahoochee River. To improve the clarity of the plots, four sets were plotted. Each set
contains the No Action Alternative (NAA). The first set contains all ten alternatives. The
other three sets contain the NAA plus three alternatives each. The alternatives comprising
each set are as follows:

Set 1: 1A (NAA), 1L, 7A, 7B, 7H, 71, 73, 7K (PAA), 7L, TM
Set 2: 1A (NAA), 1L, 7A, 7B

Set 3: 1A (NAA), 7H, 71, 7J

Set 4: 1A (NAA), 7K (PAA), 7L, TM

Examples of the second and fourth sets are shown in Figure 4.1 — Figure 4.6. All plots
were provided to the EIS team for analysis and are available by request.
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Figure 4.1 Time series of chlorophyll a computed for the Chattahoochee River at Lake Lanier, above Buford Dam, during the 2001-2011

modeling period.
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Figure 4.2 Time series of chlorophyll a computed for the Chattahoochee River at Whitesburg during the 2001-2011 modeling period.
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Figure 4.3 Time series of DO computed for Chattahoochee River at Lake Lanier, above Buford Dam, during the 2001-2011 modeling period.
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Figure 4.4 Time series of DO computed for Chattahoochee River at Whitesburg, above Buford Dam, during the 2001-2011 modeling period.
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Figure 4.5 Time series of water temperature for the Chattahoochee River at Lake Lanier, above Buford Dam, during the 2001-2011 model

period.
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Figure 4.6 Time series of water temperature for the Chattahoochee River at Whitesburg, during the 2001-2011 model period.



4.2 CUMULATIVE OCCURRENCE

The cumulative percentage of occurrence of each water quality parameter shown in
Table 4.2 was computed for the 2001-2011 modeling period using the computed daily
HEC-5Q time series from each location shown in Table 4.1 along the Chattahoochee,
Flint, and Apalachicola Rivers. The cumulative occurrence plots show the percentage of
time each parameter was lower than a certain concentration level. For example, if a DO
plot shows a 5% occurrence level at 6 mg/L, then 5% of the observations were /ower than
this level. An occurrence level of 95% at 12 mg/L shows that 95% of model values fell
below 12 mg/L. Conversely, this would indicate that 5% of the model values were higher
than 12 mg/L. The 0% and 100% levels represent the theoretical minimum and maximum
values, respectively, of a parameter. These proxies for the minimum and maximum
values eliminated reporting of water quality spikes, due to “negative” inflows and other
factors. In the longitudinal river profiles shown below, the 5%, 50%, and 95% occurrence
levels are plotted to show the lower, median, and upper range of concentration values.

The DO plots indicate the DO standard specified by the USFWS. The USFWS DO
standard for fish habitat in pristine water bodies is 6 mg/L, while the USFWS standard
for the rest of the ACF system is 5 mg/L. The point where the cumulative occurrence
curve intersects the top of the zone shows the percentage of time this standard is violated.
If the curve does not cross this zone, then the standard was never exceeded during the
modeling period. Only Lake Lanier (Buford) is labeled with a 6 mg/LL DO standard. All
locations modeled and plotted in this analysis, except Lake Lanier (Buford), required the
5 mg/L standard. The plots of Buford (Lake Lanier) are labeled with the 6 mg/L DO
standard.

Representative cumulative occurrence plots of chlorophyll a, DO, and temperature are
shown in Figure 4.7 — Figure 4.12 at two sample locations on the Chattahoochee River.
The first is Buford station at Lake Lanier, which is above Buford Dam, and the second is
Whitesburg station. To improve the clarity of the plots, four sets were plotted. Each set
contains the No Action Alternative (NAA). The first set contains all ten alternatives. The
other three sets contain the NAA plus three alternatives each. The alternatives comprising
each set are as follows:

Set 1: 1A (NAA), 1L, 7A, 7B, 7H, 71, 73, 7K (PAA), 7L, TM
Set 2: 1A (NAA), 1L, 7A, 7B

Set 3: 1A (NAA), 7H, 71, 7J

Set 4: 1A (NAA), 7K (PAA), 7L, TM

Examples of the second and fourth sets are shown in Figure 4.7 — Figure 4.12. All plots
were provided to the EIS team for analysis and are available by request.



All of the plots in Figure 4.7 — Figure 4.12 represent the cumulative occurrence over the 2001-2011 modeling period. Figure 4.7 —
Figure 4.8 show the cumulative occurrence of chlorophyll a at Lake Lanier and Whitesburg, respectively. Figure 4.9 and Figure 4.10
show the cumulative occurrence for DO at Lake Lanier and Whitesburg, respectively. The DO plots at Lanier and Whitesburg indicate
that their respective DO standards are not violated for any of the alternatives. Finally, Figure 4.11 and Figure 4.12 show the
cumulative occurrence for water temperature over the 2001-2011 modeling period.

Lake Lanier: Cumulative Percent Occurrence, Composite (2001 - 2011) Lake Lanier: Curnulative Percent Occurrence, Composite (2001 - 2011)

a w X}
& = o
| I
= [ w w
= o = ™
I

=
=
I

wm
|
m
L

Chlorophll {ugily
Chlarophyll (ug/Ly

=
L

o
I

1] T T T T T T T T T il T T T T T T T T T
o 10 20 an 40 50 B0 70 an g0 100 0 10 20 30 40 a0 B0 70 a0 90 100

Fercent Occurrence FPercent Occurrence

m— Al 1A (Mo Action) — Ak1L AR T — At7EB m— Al 1A (Mo Action) — ALK (PAR) Al 7L — AltIM

Figure 4.7 Cumulative occurrence of chlorophyll a computed for the Chattahoochee River at Lake Lanier, above Buford Dam, for the 2001-
2011 modeling period.
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Whitesburg: Curulative Percent Occurtence, Composite (2001 - 2011)
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Whitesbury: Curnulative Percent Occurrence, Composite (2001 - 2011)

35

30

25

X}
=)
L

o
L

Chioraphyll (ugrL)

=
L

m— A1 A (Mo Action)

T T T T T
30 40 a0 G0 70

Percent Occurrence

— AT (PAAY AlTL

— AltIM

100

Figure 4.8 Cumulative occurrence of chlorophyll a computed for the Chattahoochee River at Whitesburg for the 2001-2011 modeling period.



Lake Lanier: Cumulative Percent Oceurrence, Composite (2001 - 2011)
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Lake Lanier: Cumulative Percent Oceurrence, Composite (2001 - 2011)
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Figure 4.9 Cumulative occurrence of DO computed for the Chattahoochee River at Lake Lanier, above Buford Dam, for the 2001-2011
modeling period. The USFWS standard of 6 mg/L (for Lake Lanier) is denoted by the red shaded zone.
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Whitesburg: Curulative Percent Occurtence, Composite (2001 - 2011)
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Figure 4.10 Cumulative occurrence of DO computed for the Chattahoochee River at Whitesburg for the 2001-2011 modeling period. The
USFWS standard of S mg/L is denoted by the red shaded zone.
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Lake Lanier: Cumulative Percent Oceurrence, Composite (2001 - 2011) Lake Lanier: Cumulative Percent Oceurrence, Composite (2001 - 2011)
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Figure 4.11 Cumulative occurrence of water temperature computed for the Chattahoochee River at Lake Lanier, above Buford Dam, for the
2001-2011 modeling period.
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Whitesburg: Curulative Percent Occurtence, Composite (2001 - 2011) Whitesburg: Curulative Percent Occurtence, Composite (2001 - 2011)
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Figure 4.12 Cumulative occurrence of water temperature computed for the Chattahoochee River at Whitesburg for the 2001-2011 modeling
period.
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4.3 RIVER PROFILES
4.3.1 OVERVIEW

Cumulative occurrence levels of each water quality parameter shown in Table 4.2
were computed from the daily HEC-5Q time series output for each river mile along the
Chattahoochee and Flint Rivers for No Action conditions and each of the alternatives.
The occurrence levels were plotted by river mile to show longitudinal profiles of
occurrence for each parameter. Occurrence profiles were plotted to show how water
quality varies along each reach, and how it may be affected by dams, other structures, or
discharges (point source and non-point source). Peak values may shift longitudinally
during a dry year vs. a wet year. Therefore, these can serve as validation of the model
accuracy.

The 50% occurrence level shows the median concentration of each parameter. The
5% and 95% occurrence were selected as proxies of the minimum and maximum values,
respectively. A minimum/maximum value computed by the model may not be
representative of the true minimum/maximum, but instead may be a function of minor
model error due to missing data or other factors. The 5% and 95% occurrence levels are
expected to be better representations of the lower and upper bounds of parameter values
in the ACF basin. Therefore, low occurrence levels are analogous to low values of a
given parameter, while high occurrence levels are analogous to high values.

4.3.2 COMPUTATION

A post-processing program was used to compute the percentage exceedance of each
parameter at multiple exceedance levels. The exceedance shows the percentage of time a
parameter exceeded a particular concentration. To avoid confusion with the water quality
definition of exceedance as a violation of a standard, the percentage of occurrence is
shown instead. This was computed by subtracting the exceedance level from 100%.
While a 95% exceedance level indicates that 95% of values are greater than the
concentration at that level, the 5% occurrence indicates that 5% of values are less than
that level.

4.3.3 COMPUTATION PERIODS

While cumulative occurrence was computed for the entire model period in Section
1.1, several different weekly, seasonal, and annual model periods were computed and
shown as longitudinal occurrence profiles.

To show how the ACF system functions during different annual hydrologic
conditions, three different years were selected from the 2001-2011 model period to
represent normal (2004), wet (2005), and dry (2007) hydrologic conditions. These are
plotted along with profiles of the composite of the 2001-2011 modeling period.
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In addition to showing the annual percentage of occurrence of each parameter, the
functioning of the ACF system is particularly important during the growing season. There
are two major definitions of growing season in the ACF basin. Three growing season
definitions had to be considered for the ACF basin to address requirements by the States
of Georgia and Alabama as well as the USFWS. These definitions are as follows:

1. State of Georgia: April-October
2. State of Alabama: April-October’
3. USFWS: May—October

Occurrence profiles were computed for each of these growing seasons. To improve
the clarity of the plots, four sets were plotted. Each set contains the No Action
Alternative (NAA). The first set contains all ten alternatives. The other three sets contain
the NAA plus three alternatives each. The alternatives comprising each set are as follows:

Set 1: 1A (NAA), 1L, 7A, 7B, 7H, 71, 73, 7K (PAA), 7L, TM
Set 2: 1A (NAA), 1L, 7A, 7B

Set 3: 1A (NAA), 7H, 71, 7J

Set 4: 1A (NAA), 7K (PAA), 7L, TM

Examples of the second and fourth sets are shown in Figure 4.13 — Figure 4.25. All plots
were provided to the EIS team for analysis and are available by request.

7 Previously, Alabama’s growing season was defined as April — November.



These results are available in the HEC-DSS model output files, which are available
upon request. Several samples of the weekly intervals are shown below.
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Composite Period: Occurrence profiles were computed and plotted for the “composite” 2001 — 2011 model period for eight water
quality parameters: dissolved oxygen (DO), chlorophyll a, temperature, point-source load percent of flow (Percent Point Load), 5-day
uninhibited biochemical oxygen demand (BODS), ammonia-nitrogen (NH3-N), nitrate-nitrogen (NOs-N), and phosphate-phosphorus
(PO4-P). Example plots are shown of DO (Figure 4.13), chlorophyll a (Figure 4.14), water temperature (Figure 4.15), Percent Point
Load (Figure 4.16), BODS (Figure 4.17), NOs-N (Figure 4.18), and PO4-P (Figure 4.19).

Chattahoochee River Occurrence, All Year, Composite (2001-2011) Chattahoochee River Occurrence, All Year, Composite (2001-2011)
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Figure 4.13 Longitudinal occurrence profiles of DO were computed along the Chattahoochee Rivers for the 2001-2011 modeling period. The 5, 50, and
95 percent occurrence levels are shown for each alternative.
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Chattahoochee River Occurrence, All Year, Composite (2001-2011)
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Figure 4.14 Longitudinal occurrence profiles of chlorophyll a were computed along the Chattahoochee Rivers for the 2001-2011 modeling period. The 5,
50, and 95 percent occurrence levels are shown for each alternative.
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Chattahoochee River Occurrence, All Year, Composite (2001-2011)
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Figure 4.15 Longitudinal occurrence profiles of water temperature were computed along the Chattahoochee Rivers for the 2001-2011 modeling period.
The 5, 50, and 95 percent occurrence levels are shown for each alternative.
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Chattahoochee River Occurrence, All Year, Composite (2001-2011) Chattahoochee River Occurrence, All Year, Composite (2001-2011)
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Figure 4.16 Longitudinal occurrence profiles of wastewater percentage of flow were computed along the Chattahoochee Rivers for the 2001-2011
modeling period. The 5, 50, and 95 percent occurrence levels are shown for each alternative.
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Chattahoochee River Oceurrence, All Year, Composite (2001-2011)
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Figure 4.17 Longitudinal occurrence profiles of 5-Day uninhibited biochemical oxygen demand (BOD5U) were computed along the Chattahoochee Rivers
for the 2001-2011 modeling period. The 5, 50, and 95 percent occurrence levels are shown for each alternative.
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Chattahoochee River Oceurrence, All Year, Composite (2001-2011)
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Figure 4.18 Longitudinal occurrence profiles of ammonia as nitrogen (NH3-N) were computed along the Chattahoochee Rivers for the 2001-2011
modeling period. The 5, 50, and 95 percent occurrence levels are shown for each alternative.
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Chattahoochee River Oceurrence, All Year, Composite (2001-2011) Chattahoochee River Oceurrence, All Year, Composite (2001-2011)
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Figure 4.19 Longitudinal occurrence profiles of nitrate as nitrogen (NO3-N) were computed along the Chattahoochee Rivers for the 2001-2011 modeling
period. The 5, 50, and 95 percent occurrence levels are shown for each alternative.
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Chattahoochee River Oceurrence, All Year, Composite (2001-2011)
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Figure 4.20 Longitudinal occurrence profiles of orthophosphate as phosphorous (PO3-P) were computed along the Chattahoochee Rivers for the 2001-
2011 modeling period. The S, 50, and 95 percent occurrence levels are shown for each alternative.
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Annual Hydrologic Periods: Occurrence profiles were computed and plotted for each water quality parameter for representative wet,

normal, and dry years during the 2001-2011 modeling period. Figure 4.21, Figure 4.22, and Figure 4.23, show example plots of DO

for the years 2004 (Normal), 2005 (Wet), and 2007 (Dry), respectively.

Chattahoochee River Occurrence, All Year, Morrnal Year (2004)

i LT RS
2S¢ ERS A

EEs~ 2 @ ==
129 = w1 a "5 &
= 4 £ i

I
.Lg'l Woodrufi—
—Geuri Andrews—
4

— 4"‘5 F. George—|
- k
f
oy
b
4
4
mogfy
—_ —ﬂnrcmss—
I
-
|
|
|

Dissalved Oxygen (mog/L)
b
4
f
i
]
|
]
!
4?,7: e
b ——
et e e ot
#

- — 3
wemee®]

1 a2 [
] 2 | |
|
44 | | 114§ | =
o 2 : |
| |
| II% | |
d o HELE h
| |
I ! =] ! L
0 T T T T T T T T T
0 50 100 150 200 250 300 350 400 450
River Mile

=== At 1A (MO Action): 6% Occurrence
—-— Alt1L: 5% Occurrence

Alt TA: 5% Occurrence
—-— AILTE: 5% Occurrence

m— Al 1A (ND Action): 50% Occurrence
— Alt1L:50% Occurrence

Alt 7A: 50% Occurrence
— At TB: 50% Occurrence

=== At 1A (MO Action): 85% Occurrence
——= Alt1L: 95% Occurrence

Alt TA: 95% Occurrence
——— AltTB: 95% Occurrence

s00

Chattahoochee River Occurrence, All Year, Normal Year (2004)

h T ¢ i o1l L L I 13
= zlgls = = = @ |C
5 i HENR LS
12 g R ;I I» % i 2= O 3
L - - = |]s -0} b -&‘f_ L I
———— T ‘%WE;;E.'%?’} 571
104 = g ] 1-1g | L5
' ] s | 1o
5 ! L, } | & I_
= & =
ERa .y —
E : / _f{w.‘j
= ) =
& 61 [ ‘ a0 : H Bog
[+ | | i | || i
[s] | | Ilg | R
47 ! | TE=R ST I R 1
I I ||g | tlo M
. 2! BN
1 I
2 R R
I I
o | L =3 | o
T T T T T T T T T
0 50 100 150 200 250 300 350 400 450 500
River Mile

mmem g Action (Opt A) 5% Cccurrence
=== At FD: 5% Occurrence
Alt TE: 5% Occurrence
=== Alt7F: 5% Occurrence
—-—- Alt7H: 5% Occurrence

w1 Action (Opt A) 50% Ocourrence
— A TD: 50% Occurrence
Alt TE: 80% Occurrence
= AL TF: 50% Occurrence
— At 7H: 50% Occurrence

e Mg Action (Opt A) 95% Ocourrence
== At 7D 95% Occurrence
Alt TE: 95% Occurrence
=== AL TF: 95% Occurrence
——— At 7H: 85% Occurrence

Figure 4.21 Longitudinal occurrence profiles of DO were computed along the Chattahoochee River during a “normal” year (2004). The 5, 50, and 95
percent occurrence levels are shown for each alternative.
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Chattahoochee River Occurrence, All Year, Wet Year (2005)
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Figure 4.22 Longitudinal occurrence profiles of DO were computed along the Chattahoochee River during a “wet” year (2005). The 5, 50, and 95
percent occurrence levels are shown for each alternative.
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Dissalved Oxygen (mog/L)

Chattahoochee River Occurrence, All Year, Dry Year (2007)
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Chattahoochee River Occurrence, All Year, Dry Year (2007)

" g 5y & olelh L 5 £h L
= slisle = = =2 & =
= i s gz |8 H EE £ |E
12 g 2 & Elgle 5 g Eg Lo
g = Sigls & z -
£ g % I A W\T'“
4 e
— 107 g I S AN
ES [ T N !
S e — S e V- ' r WL A
& g, | - \‘Ih. | \ ! K
3 i p I qEI! b
S & [ Tt gyt 7 [
E | Py =L I [ Lo
2 | Iy Il Q! I fyod
8 g4 ! T 4 | b
& | | IEHI | Lo
. gy
, . : '
: o T IR
Lo [ |
I [ =] ! R
0 T T T T T T T T T
0 50 100 150 200 250 300 350 400 480 500
River Mile

Alt 1A (Mo Action): 5% Occurrence

Alt TK (PAS): 5% Ccourrence
Alt 7L: 5% Occurrence
AltTM: 5% Occurrence

m— Al 1A (ND Action): 50% Occurrence
— Alt TK {PAR): 50% Occurrence

Alt 7L: 50% Occurrence
— AItTM: 50% Occurrence

=== At 1A (MO Action): 85% Occurrence
——— Alt TK {PAR): 95% Occurrence

Alt TL: 95% Occurrence
——— AItTM: 5% Occurrence

Figure 4.23 Longitudinal occurrence profiles of DO were computed along the Chattahoochee River during a “dry” year (2007). The 5, 50, and 95
percent occurrence levels are shown for each alternative.
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Growing Seasons: Occurrence profiles were computed and plotted for each water quality parameter and hydrologic period for the

“composite” 2001-2001 model period, as well as for two growing seasons, as defined by the U.S. Fish and Wildlife Service (May-
Oct) and the State of Georgia (Apr-Oct). Figure 4.24 and Figure 4.25, respectively, show example occurrence profiles of DO
computed over the 2001-2011 model period for the May-Oct growing season and Apr-Oct growing season.

Chattahoochee River Occurrence, May -

October, Composite (2001-2011) Chattahoochee River Occurrence, May - October, Composite (2001-2011)
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Figure 4.24 To address the standards of the U.S. Fish and Wildlife Service, longitudinal occurrence profiles of DO were computed for the months of
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May-October at the Chattahoochee River during the 2001-2011 modeling period. The 5, 50, and 95 percent occurrence levels are shown for each

alternative.
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Chattahoochee River Oceurrence, April -

October, Composite (2001-2011)

= L Y glEle % I (4% ¢ I3
=] sliGle = = = @ =
= i s gz |8 H EE £ |E
g E & Sikle 5 g g £ 9@
25 Z |- I— gl}glg g £ s 21
£ g E PIE = £ 1§71
S z g ! I g0l
- I ] | I : ih | Lol I
1 T 1 ) I I I
I [ | Iy I | Pl
® I | oyt [ thor
= ! I IS I N
= 157 I i TR I e
= i | 118 l I ol
5 T R I ! I I I F
s LI AP : I | o
S 10 =4 sod N I [ Fh
| I I I
' o
5 A d N = | I !
| | %, = MQL\ g
b e e W
ERSPRSE "y i, =T
e +"‘p"'"’f”=""k ‘n,r"-»y—a-»nﬂaqg i e e 5 t
u] T L T T | E— |I — T Iﬂllr-:'-"l'
0 50 100 180 200 250 200 50 400 480 500
River Mile

©AILTA (Mo Action): 5% Occurrence
©AIE1L: 5% Occurrence

Alt TA: 5% Occurrence

AltTE: 5% Occurrence

m— Al 1A (ND Action): 50% Occurrence
— Alt1L:50% Occurrence

Alt 7A: 50% Occurrence
— At TB: 50% Occurrence

=== At 1A (MO Action): 85% Occurrence
——= Alt1L: 95% Occurrence

Alt TA: 95% Occurrence
——— AltTB: 95% Occurrence

Chlorophyll {ugil)

=== AlLTA (Mo Action): 5% Occurrence
-— AlLTK (PAA) 5% Ccourrence

-— AlLTM: 5% Occurrence
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Figure 4.25 To address the standards of the state of Georgia, longitudinal occurrence profiles of chlorophyll a were computed for the months of April-
October at the Chattahoochee River during the 2001-2011 modeling period. The 5, 50, and 95 percent occurrence levels are shown for each alternative.
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5 CLIMATE CHANGE ANALYSIS

The HEC-5Q ACF model was used to simulate water quality for the Proposed Action Alternative using climate-change-projected
flows and air temperatures for three sets of hydrologic conditions. Projected incremental local flows were derived by the USACE
Institute of Water Resources (IWR, 2014). Climate change impacts were projected for the 2021-2050 period. Delta values were
calculated relative to the equivalent 30 year antecedent period 1970-1999 to determine “Dry”, “Median”, and “Wet” conditions for the
2021-2050 period, denoted in the plots as Q1, Q2, and Q3, respectively. Monthly scaling factors were developed for each month and
each quantile of the 2021-2050 period.

The ResSim ACF model was computed using the incremental local flows derived for the three hydrologic conditions (Q1, Q2, and
Q3) for this period. These three scenarios are denoted in the plots as Dry (2050-Q1), Avg (2050-Q2), and Wet (2050-Q3). Climate
model air temperature projections for the ACF were taken from the corresponding climate model output, and an extrapolation
approach was used to derive the equilibrium temperatures. Further details are provided in Section 2.4.1 and IWR (2014).

Water quality was simulated for the Proposed Action Alternative (PAA) under these conditions, and these results were compared to
the Proposed Action plan under existing/historical conditions. Longitudinal profiles of occurrence levels were plotted for all water
quality parameters, summarizing the results for the full year and the three growing seasons for the 2001-2011 model period and each
of the three hydrologic periods (2004, 2005, and 2007) that were used for the analysis of the historical conditions. Representative plots
of chlorophyll a, DO, and water temperature are shown in Figure 5.1, Figure 5.2, and Figure 5.3, respectively.
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Figure 5.1 Longitudinal occurrence profiles of chlorophyll a for the April-October growing season along the Chattahoochee River during the 2001-2011
modeling period.
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Chattahoochee River Occurrence, May - Octoher, Compaosite (2001-2011)
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Figure 5.2 Longitudinal occurrence profiles of DO for the May-October growing season along the Chattahoochee River during the 2001-2011 modeling

period.
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Chattahoochee River Occurrence, May - October, Composite (2001-2011)
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Figure 5.3 Longitudinal occurrence profiles of water temperature for the May-October growing season along the Chattahoochee River during the 2001—
2011 modeling period.
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7 APPENDIX A — TRIBUTARY FLOW AND WATER QUALITY
INPUTS
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Table 7.1 Average, maximum and minimum tributary flow and water quality inputs to the Chattahoochee River.

River | | remp | POInt | NO3-| PO&- | | NH3- | | DOMIL| DOM2 | Tss :1‘;gx
i i - BOD BOD
Reach/ Name (** point load) Mile inflow N P N (BOD) | (BOD) | (ore) min
| mile cfs C tracer | mg/L | mg/L mg/L mg/L | mg/L | mg/L | mg/L | mg/L

Lake Lanier (Buford) 456.1
Chattahoochee River 490 | 1453 | 155 - 0.17 | 0.02 1.65 0.04 8.8 - 3.0 1.6 | (avg)
25.8 - 1.14 | 0.23 10.00 0.22 | 13.0 - 7.2 11.1 | (max)
4.0 - 0.15 | 0.01 1.00 0.03 5.8 - 3.0 1.1 | (min)
Gainesville - Flat Creek  ** 460 | 11.69 | 20.8 100 | 10.00 | 0.28 - 1.50 5.7 10.0 - 3.5 | (avg)
28.0 100 10.00 | 0.43 - 1.50 7.3 10.0 - 3.5 | (max)
12.0 100 10.00 | 0.22 - 1.50 4.1 10.0 - 3.5 | (min)

Buford Dam to Norcross 456.1
Swannee Creek 446 185 16.5 - 0.25 | 0.04 1.65 0.06 8.6 - 3.4 3.2 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 25.0 | (max)
4.0 - 0.15 | 0.01 1.00 0.03 3.0 - 3.0 1.1 | (min)
Fulton County - Cauley  ** 440 6.7 23.7 100 | 10.00 | 0.09 - 0.20 6.2 7.5 - 3.1 | (avg)
27.2 | 100 | 1000 0.11 - 025 | 75 | 75 - 3.1 | (max)
18.6 100 10.00 | 0.06 - 0.18 4.9 7.5 - 3.1 | (min)

Norcross to Morgan Falls_IN 438.5
Fulton County - Johns Cr  ** 435 9.3 20.8 100 | 10.00 | 0.58 - 1.17 5.4 15.0 - 7.3 | (avg)
28.0 100 10.00 | 0.70 - 2.29 7.0 15.0 - 7.3 | (max)
12.0 100 10.00 | 0.51 - 0.40 3.8 15.0 - 7.3 | (min)
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avg

Ri\{er Flow | Temp .Point NO3- | PO4- Chl a NH3- DO DOM1 | DOM2 | TSS max
Reach/ Name (** point load) Mile inflow N P - N (BOD) | (BOD) | (org) min
| mile cfs C tracer | mg/L | mg/L mg/L mg/L | mg/L | mg/L | mg/L | mg/L

Fulton Co. Big Creek WPCP  ** 427 | 33.7 | 20.8 100 | 10.00 | 0.46 - 0.82 5.2 5.0 - 1.4 | (avg)
28.0 100 | 10.00 | 0.53 - 1.83 6.3 5.0 - 1.4 | (max)
12.0 100 | 10.00 | 0.35 - 0.27 | 41 5.0 - 1.4 | (min)
Big Creek 426 | 200 | 16.5 - 0.33 | 0.06 1.65 0.07 8.6 - 3.7 4.2 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 | 25.0 | (max)
4.0 - 0.15 | 0.01 1.00 0.03 3.0 - 3.0 1.2 | (min)

Morgan Falls to Atlanta_IN 420.4
Sope Creek 415 141 | 16.5 - 0.55 | 0.13 1.65 0.12 8.6 - 5.3 8.1 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 | 25.0 | (max)
Lockheed ** 4.0 - 0.23 | 0.01 1.00 0.05 3.0 - 3.0 1.5 | (min)
413 2.6 20.8 100 8.60 | 0.27 - 0.03 6.9 7.2 - 3.0 | (avg)
28.0 100 8.60 | 0.38 - 0.03 9.2 10.9 - 3.0 | (max)
12.0 100 8.60 | 0.18 - 0.03 | 438 5.2 - 3.0 | (min)

Atlanta to Whitsburg 410.7
Nancy and Peachtree Creek 409 311 16.5 - 0.46 | 0.10 1.65 0.10 8.6 - 4.5 6.3 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 | 25.0 | (max)
4.0 - 0.19 | 0.01 1.00 0.05 3.0 - 3.0 1.3 | (min)
RM Clayton WPCP ~ ** 407 | 121.4 | 20.8 100 | 10.00 | 0.22 - 0.86 | 6.4 10.0 - 3.8 | (avg)
28.0 100 | 10.00 | 0.28 - 1.63 8.0 10.0 - 3.8 | (max)
12.0 100 | 10.00 | 0.18 - 0.26 | 4.9 10.0 - 3.8 | (min)
Cobb County - Sutton WPCP  ** | 404 | 47.8 | 21.3 100 | 10.00 | 0.33 - 0.43 6.2 5.0 - 2.2 | (avg)
25.1 100 | 10.00 | 0.45 - 1.10 | 7.8 5.0 - 2.2 | (max)
16.7 100 | 10.00 | 0.25 - 0.18 | 4.8 5.0 - 2.2 | (min)
South Cobb WPCP ~ ** 402 | 36,5 | 21.3 | 100 |10.00| 0.37 - 112 | 70 | 175 - 7.0 | (avg)
26.1 100 | 10.00 | 0.49 - 2.79 8.5 17.5 - 7.0 | (max)
15.6 100 | 10.00 | 0.30 - 0.12 5.2 17.5 - 7.0 | (min)
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avg

Ri\{er Flow | Temp .Point NO3- | PO4- Chl a NH3- DO DOM1 | DOM2 | TSS max
Reach/ Name (** point load) Mile inflow N P - N (BOD) | (BOD) | (org) min

| mile cfs C tracer | mg/L | mg/L mg/L mg/L | mg/L | mg/L | mg/L | mg/L
Atlanta South River ~ ** 399 | 49.3 | 20.8 100 | 10.00 | 0.29 - 0.58 5.8 7.5 - 2.7 | (avg)
28.0 100 | 10.00 | 0.42 - 0.91 7.3 7.5 - 2.7 | (max)
12.0 100 | 10.00 | 0.19 - 025 | 44 7.5 - 2.7 | (min)
Utoy Creek 397 396 | 16.5 - 0.38 | 0.08 1.65 0.08 8.6 - 4.1 5.3 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 | 25.0 | (max)
4.0 - 0.15 | 0.01 1.00 0.04 | 3.0 - 3.0 1.3 | (min)
Atlanta Creek WPCP *x 395 43 20.8 100 | 10.00 | 0.18 - 0.20 | 5.8 10.0 - 3.7 | (avg)
28.0 100 | 10.00 | 0.26 - 0.39 7.2 10.0 - 3.7 | (max)
12.0 100 | 10.00 | 0.13 - 0.09 | 44 10.0 - 3.7 | (min)
Camp Creek WPCP *x 3935 | 22 20.8 100 | 10.00 | 0.25 - 2.76 | 6.3 12.5 - 5.1 | (avg)
28.0 100 | 10.00 | 0.34 - 5.07 7.6 12.5 - 5.1 | (max)
12.0 100 | 10.00 | 0.21 - 0.93 5.0 12.5 - 5.1 | (min)
Douglasville Douglas County ** 392 2.3 20.8 100 | 10.00 | 0.42 - 1.29 6.4 12.1 - 6.6 | (avg)
28.0 100 | 10.00 | 0.50 - 220 | 84 16.2 - 6.6 | (max)
12.0 100 | 10.00 | 0.36 - 0.84 | 4.7 8.8 - 6.6 | (min)
Camp Creek 390 111 | 16.5 - 0.31 | 0.06 1.65 0.07 8.6 - 3.6 4.1 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 | 25.0 | (max)
4.0 - 0.15 | 0.01 1.00 0.03 3.0 - 3.0 1.2 | (min)
Bear Creek 383 84 16.5 - 0.23 | 0.03 1.65 0.05 8.6 - 3.2 2.4 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 | 25.0 | (max)
4.0 - 0.15 | 0.01 1.00 0.03 3.0 - 3.0 1.1 | (min)
Snake Creek 370 172 16.5 - 0.26 | 0.04 1.65 0.06 8.6 - 3.2 2.7 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 | 25.0 | (max)
4.0 - 0.15 | 0.01 1.00 0.03 3.0 - 3.0 1.1 | (min)
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avg

Ri\{er Flow | Temp .Point NO3- | PO4- Chl a NH3- DO DOM1 | DOM2 | TSS max
Reach/ Name (** point load) Mile inflow N P - N (BOD) | (BOD) | (org) min
| mile cfs C tracer | mg/L | mg/L mg/L mg/L | mg/L | mg/L | mg/L | mg/L
Whitesburg to Franklin 367.6
Chattahoochee: misc.trib-1 358 90 16.5 - 0.31 | 0.05 1.65 0.07 8.6 - 33 3.0 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 | 25.0 | (max)
4.0 - 0.15 | 0.01 1.00 0.03 3.0 - 3.0 1.1 | (min)
Centralhatchee Creek 344 27 16.5 - 0.32 | 0.05 1.65 0.07 8.6 - 3.2 2.6 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 | 25.0 | (max)
West Point Lake 343.2 4.0 - 0.15 | 0.01 1.00 0.03 3.0 - 3.0 1.1 | (min)
Hillabatchee Creek 342 61 16.5 - 0.23 | 0.03 1.65 0.05 8.6 - 3.1 1.9 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 | 25.0 | (max)
4.0 - 0.15 | 0.01 1.00 0.02 3.0 - 3.0 1.0 | (min)
New River 335 140 | 16.5 - 0.26 | 0.03 1.65 0.05 8.6 - 3.2 2.2 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 | 25.0 | (max)
4.0 - 0.15 | 0.01 1.00 0.02 3.0 - 3.0 1.1 | (min)
Yellowjacket Creek 322 144 | 16.5 - 0.25 | 0.03 1.65 0.05 8.6 - 3.2 2.1 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 | 25.0 | (max)
4.0 - 0.15 | 0.01 1.00 0.02 3.0 - 3.0 1.1 | (min)
Wehadkee Creek 312 120 | 16.5 - 0.25 | 0.03 1.65 0.05 8.6 - 3.1 1.9 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 | 25.0 | (max)
4.0 - 0.15 | 0.01 1.00 0.02 3.0 - 3.0 1.0 | (min)
West Point Dam to West Point 309.2
Gauge
Oseligee Creek 308.9 | 345 16.5 - 0.22 | 0.02 1.65 0.04 8.6 - 3.1 1.8 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 | 25.0 | (max)
4.0 - 0.15 | 0.01 1.00 0.02 3.0 - 3.0 1.0 | (min)
Lanett WWTP ** 306.9 | 3.9 20.8 100 | 10.00 | 0.70 - 0.59 6.4 6.8 - 7.7 | (avg)
28.0 100 | 10.00 | 0.70 - 1.07 8.9 11.0 - 7.7 | (max)
12.0 | 100 | 10.00| 0.70 - 014 | 44 | 55 - 7.7 | (min)
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avg

Ri\{er Flow | Temp .Point NO3- | PO4- Chl a NH3- DO DOM1 | DOM2 | TSS max
Reach/ Name (** point load) Mile inflow N P - N (BOD) | (BOD) | (org) min
| mile cfs C tracer | mg/L | mg/L mg/L mg/L | mg/L | mg/L | mg/L | mg/L

West Point Gauge to Bartletts 306.7

Ferry

Long Cane Creek 3045 | 70 16.5 - 0.25 | 0.04 1.65 0.05 8.6 - 33 2.7 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 | 25.0 | (max)
4.0 - 0.15 | 0.01 1.00 0.02 3.0 - 3.0 1.1 | (min)

La Grange WPCP *x 302.5| 8.8 20.5 100 | 10.00 | 0.51 - 0.08 5.8 7.5 - 2.9 | (avg)
30.0 100 | 10.00 | 0.72 - 0.22 7.3 7.5 - 2.9 | (max)
8.0 100 | 10.00 | 0.32 - 0.03 4.3 7.5 - 2.9 | (min)

East Alabama WWTP *x 299.5| 3.9 20.8 100 582 | 1.73 - 2.09 3.9 9.0 - 16.2 | (avg)
28.0 100 |12.87 | 2.63 - 5.24 5.7 11.8 - 16.2 | (max)
12.0 100 294 | 0.75 - 0.08 2.2 7.0 - 16.2 | (min)

Bartletts Ferry 299.0

Flat Shoal Creek 296 243 | 16.5 - 0.22 | 0.02 1.65 0.04 8.6 - 3.2 2.0 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 | 25.0 | (max)
4.0 - 0.15 | 0.01 1.00 0.02 3.0 - 3.0 1.0 | (min)

Mountain Creek 291 162 | 16.5 - 0.21 | 0.02 1.65 0.04 8.6 - 3.1 1.8 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 | 25.0 | (max)
4.0 - 0.15 | 0.01 1.00 0.02 3.0 - 3.0 1.0 | (min)

Halawakee Creek 288 87 16.5 - 0.22 | 0.02 1.65 0.04 8.6 - 3.2 2.0 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 | 25.0 | (max)
4.0 - 0.15 | 0.01 1.00 0.02 3.0 - 3.0 1.1 | (min)

Opelika Eastside WWTP  ** 286 1.1 20.8 100 9.51 | 9.21 - 2.02 6.9 10.0 - 4.2 | (avg)
28.0 100 | 12.88 | 14.43 - 7.94 9.0 10.0 - 4.2 | (max)
12.0 100 5.35 | 3.48 - 0.94 | 4.8 10.0 - 4.2 | (min)

7-6




avg

Ri\{er Flow | Temp .Point NO3- | PO4- Chl a NH3- DO DOM1 | DOM2 | TSS max
Reach/ Name (** point load) Mile inflow N P - N (BOD) | (BOD) | (org) min
| mile cfs C tracer | mg/L | mg/L mg/L mg/L | mg/L | mg/L | mg/L | mg/L

Goat Rock 284.7
Mulberry Creek 282 312 16.5 - 0.21 | 0.02 1.65 0.04 8.6 - 3.2 2.0 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 | 25.0 | (max)
4.0 - 0.15 | 0.01 1.00 0.02 3.0 - 3.0 1.1 | (min)

Oliver 279.0
Standing Boy Creek 275 31 16.5 - 0.21 | 0.02 1.65 0.04 8.6 - 3.1 2.0 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 | 25.0 | (max)
4.0 - 0.15 | 0.01 1.00 0.02 3.0 - 3.0 1.0 | (min)

North Highlands 270.7
Chattahoochee: misc.trib-2 270.5| 88 16.5 - 0.30 | 0.05 1.65 0.07 8.6 - 3.5 3.4 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 | 25.0 | (max)
4.0 - 0.15 | 0.01 1.00 0.03 3.0 - 3.0 1.1 | (min)

North Highlands Dam to 2703

Columbus

Columbus WWTP *x 270 | 46.7 | 20.8 100 | 10.00 | 2.24 - 296 | 6.3 25.0 - 10.8 | (avg)
28.0 100 |10.00 | 3.11 - 4.93 7.7 25.0 - 10.8 | (max)
12.0 100 | 10.00 | 1.47 - 161 | 4.9 25.0 - 10.8 | (min)
West Point WWTP *E 269.3 | 1.1 20.8 100 | 10.00 | 0.62 - 2.58 5.2 27.3 - 10.8 | (avg)
28.0 100 | 10.00 | 1.04 - 4.03 6.4 32.3 - 10.8 | (max)
12.0 100 | 10.00 | 0.29 - 1.11 3.9 24.2 - 10.8 | (min)
Southern Power Company  ** 268.7 | 2.5 233 100 4.70 | 0.10 - 0.60 4.3 12.5 - 5.1 | (avg)
29.3 100 4.70 | 0.10 - 0.60 | 5.0 12.5 - 5.1 | (max)
17.8 100 4.70 | 0.10 - 0.60 | 3.5 12.5 - 5.1 | (min)
Chattahoochee: misc.trib-3 268 68 16.5 - 0.37 | 0.07 1.65 0.08 8.6 - 4.2 5.1 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 | 25.0 | (max)
Columbus to W.F. George 267.7 4.0 - 0.15 | 0.01 1.00 0.03 3.0 - 3.0 1.3 | (min)
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avg

Ri\{er Flow | Temp .Point NO3- | PO4- Chl a NH3- DO DOM1 | DOM2 | TSS max
Reach/ Name (** point load) Mile inflow N P - N (BOD) | (BOD) | (org) min
| mile cfs C tracer | mg/L | mg/L mg/L mg/L | mg/L | mg/L | mg/L | mg/L

Phenix City *x 267.5| 3.9 22.3 100 5.82 | 1.73 - 2.09 3.9 9.0 - 16.2 | (avg)
28.0 100 |12.87 | 2.63 - 5.24 | 5.7 11.8 - 16.2 | (max)
12.3 100 294 | 0.75 - 0.08 2.2 7.0 - 16.2 | (min)
Bull Creek 265 62 16.5 - 0.33 | 0.06 1.65 0.07 8.6 - 3.9 4.3 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 | 25.0 | (max)
4.0 - 0.15 | 0.01 1.00 0.03 3.0 - 3.0 1.2 | (min)
Upatoi Creek 260 | 301 | 16.5 - 0.28 | 0.05 1.65 0.06 | 8.6 - 3.7 3.8 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 | 25.0 | (max)
4.0 - 0.15 | 0.01 1.00 0.03 3.0 - 3.0 1.2 | (min)

Walter F George 256
Columbus - Fort Benning  ** 256 2.6 22.3 100 1.00 | 8.12 - 12.63 | 3.0 53.6 - 20.4 | (avg)
28.0 100 1.00 | 9.02 - 13.47 | 4.1 61.3 - 20.4 | (max)
12.3 100 1.00 | 7.37 - 11.26 | 2.1 49.7 - 20.4 | (min)
Uchee Creek 252 207 | 16.5 - 0.24 | 0.03 1.65 0.05 8.6 - 3.2 2.4 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 | 25.0 | (max)
4.0 - 0.15 | 0.01 1.00 0.03 3.0 - 3.0 1.1 | (min)
Hichitee Creek 244 75 16.5 - 0.24 | 0.04 1.65 0.05 8.6 - 3.4 3.0 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 | 25.0 | (max)
4.0 - 0.15 | 0.01 1.00 0.03 3.0 - 3.0 1.2 | (min)
Hannahatchee Creek 234 175 16.5 - 0.22 | 0.04 1.65 0.05 8.6 - 3.4 2.9 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 | 25.0 | (max)
4.0 - 0.15 | 0.01 1.00 0.03 3.0 - 3.0 1.2 | (min)
Mead Coated Board ok 225 | 37.3 | 223 100 0.26 | 0.12 - 0.91 4.3 12.2 - 11.1 | (avg)
28.0 100 0.26 | 0.12 - 0.91 5.0 18.5 - 11.1 | (max)
12.3 100 0.26 | 0.12 - 0.91 3.5 8.1 - 11.1 | (min)
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avg

Ri\{er Flow | Temp .Point NO3- | PO4- Chl a NH3- DO DOM1 | DOM2 | TSS max
Reach/ Name (** point load) Mile inflow N P - N (BOD) | (BOD) | (org) min
| mile cfs C tracer | mg/L | mg/L mg/L mg/L | mg/L | mg/L | mg/L | mg/L

Grass Creek 224 54 16.5 - 0.30 | 0.05 1.65 0.07 8.6 - 3.5 3.3 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 | 25.0 | (max)
4.0 - 0.15 | 0.01 1.00 0.04 3.0 - 3.0 1.2 | (min)

Eufaula WWTP *x 218 3.9 22.3 100 | 10.00 | 0.70 - 0.59 6.4 6.8 - 7.7 | (avg)
28.0 100 | 10.00 | 0.70 - 1.07 8.9 11.0 - 7.7 | (max)
12.3 100 | 10.00 | 0.70 - 0.14 | 44 5.5 - 7.7 | (min)

Cowikee Creek 216 353 | 16.5 - 0.24 | 0.04 1.65 0.05 8.6 - 34 3.0 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 | 25.0 | (max)
4.0 - 0.15 | 0.01 1.00 0.03 3.0 - 3.0 1.2 | (min)

Barbour Creek 204 128 | 16.5 - 0.25 | 0.04 1.65 0.06 8.6 - 34 3.0 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 | 25.0 | (max)
4.0 - 0.15 | 0.01 1.00 0.03 3.0 - 3.0 1.2 | (min)

Pataula Creek 193 367 | 16.5 - 0.26 | 0.05 1.65 0.06 8.6 - 3.5 3.2 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 | 25.0 | (max)
4.0 - 0.15 | 0.01 1.00 0.03 3.0 - 3.0 1.2 | (min)

Walter F George Dam to 182.9

Andrews

Cemochechobee Creek 182 81 16.5 - 0.21 | 0.03 1.65 0.05 8.6 - 3.2 2.2 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 | 25.0 | (max)
4.0 - 0.15 | 0.01 1.00 0.03 3.0 - 3.0 1.1 | (min)

Kolomoki Creek 176 178 16.5 - 0.30 | 0.04 1.65 0.07 8.6 - 3.2 2.3 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 | 25.0 | (max)
4.0 - 0.15 | 0.01 1.00 0.04 3.0 - 3.0 1.1 | (min)

George Andrews 172.9

Sandy Creek 164 201 16.5 - 0.25 | 0.03 1.65 0.06 8.6 - 3.2 2.1 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 | 25.0 | (max)
4.0 - 0.15 | 0.01 1.00 0.03 3.0 - 3.0 1.1 | (min)
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avg

Ri\{er Flow | Temp .Point NO3- | PO4- Chl a NH3- DO DOM1 | DOM2 | TSS max
Reach/ Name (** point load) Mile inflow N P - N (BOD) | (BOD) | (org) min
| mile cfs C tracer | mg/L | mg/L mg/L mg/L | mg/L | mg/L | mg/L | mg/L
Omusee Creek 156 260 16.5 - 0.34 | 0.04 1.65 0.08 8.6 - 3.2 2.2 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 | 25.0 | (max)
4.0 - 0.17 | 0.01 1.00 0.04 3.0 - 3.0 1.1 | (min)
Sawhatchee Creek 142 67 16.5 - 0.27 | 0.05 1.65 0.06 8.6 - 3.4 3.5 | (avg)
26.8 - 0.89 | 0.32 10.00 0.18 | 13.0 - 11.6 | 18.1 | (max)
4.0 - 0.19 | 0.01 1.00 0.05 3.0 - 3.0 1.5 | (min)
George Andrews to Jim
Woodruff_IN_CH (Lake 154.4
Seminole)
Farley Nuclear Plant ~ ** 151 | 129.9 | 20.8 100 0.50 | 0.15 - 0.20 4.3 10.0 - 4.0 | (avg)
33.4 100 0.50 | 0.15 - 0.20 5.0 10.0 - 4.0 | (max)
0.8 100 0.50 | 0.15 - 0.20 3.5 10.0 - 4.0 | (min)
Great Southern Paper Co. ** 148 | 73.2 | 294 100 1.00 | 0.30 - 4.00 4.3 62.3 - 31.0 | (avg)
41.7 100 1.00 | 0.30 - 4.00 5.0 77.7 - 31.0 | (max)
16.4 100 1.00 | 0.30 - 4.00 3.5 49.4 - 31.0 | (min)
Lake Seminole, Chattahoochee 134.3
Arm
Chattahoochee: misc.trib-4 130 635 16.5 - 0.29 | 0.02 1.65 0.07 8.6 - 3.1 2.1 | (avg)
26.8 - 2.00 | 0.50 10.00 0.50 | 13.0 - 12.0 | 25.0 | (max)
4.0 - 0.16 | 0.01 1.00 0.04 3.0 - 3.0 1.1 | (min)
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Table 7.2 Average, maximum and minimum flow and water quality inputs to the Flint and Apalachicola Rivers.

River Point | NO3- | PO4- NH3- DOM | DOM | ygg | 2v8
Mile Flow | Temp inflow N p Chl_a N DO 1 2 (org) max
Reach/ Name (** point load) (BOD) | (BOD) min
mile cfs C tracer | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L
Griffin to Montezuma 412.2
Flint R. 405 286 16.5 - 0.31 | 0.04 1.65 0.07 8.6 - 3.1 2.4 (avg)
26.8 - 1.00 | 0.24 10.00 | 0.20 13.0 - 7.0 10.7 (max)
4.0 - 0.21 | 0.01 1.00 0.05 3.0 - 3.0 1.3 (min)
Line Creek 399 157 | 16.5 - 0.18 | 0.02 1.65 0.04 8.6 - 3.0 1.6 (avg)
26.8 - 0.54 | 0.10 10.00 | 0.11 13.0 - 3.6 5.3 (max)
4.0 - 0.15 | 0.01 1.00 0.03 3.0 - 3.0 1.1 (min)
White Oak Creek 391 194 | 16.5 - 0.18 | 0.02 1.65 0.04 8.6 - 3.0 1.5 (avg)
26.8 - 0.57 | 0.10 10.00 | 0.12 13.0 - 3.0 4.3 (max)
4.0 - 0.15 | 0.01 1.00 0.03 3.0 - 3.0 1.1 (min)
Red Oak Creek 385 211 | 16.5 - 0.18 | 0.02 1.65 0.04 8.6 - 3.0 1.4 (avg)
26.8 - 0.58 | 0.09 10.00 | 0.12 13.0 - 3.0 3.5 (max)
4.0 - 0.15 | 0.01 1.00 0.03 3.0 - 3.0 1.1 (min)
Elkins Creek 378 164 | 16.5 - 0.17 | 0.02 1.65 0.04 8.6 - 3.0 1.6 (avg)
26.8 - 0.52 | 0.10 10.00 | 0.11 13.0 - 3.2 4.7 (max)
4.0 - 0.15 | 0.01 1.00 0.03 3.0 - 3.0 1.1 (min)
Pigeon Creek 362 102 | 16.5 - 0.16 | 0.02 1.65 0.03 8.6 - 3.0 1.6 (avg)
26.8 - 0.43 | 0.08 10.00 | 0.09 13.0 - 3.3 4.9 (max)
4.0 - 0.15 | 0.01 1.00 0.03 3.0 - 3.0 1.1 (min)
Lazer Creek 359 192 16.5 - 0.19 | 0.02 1.65 0.04 8.6 - 3.0 1.7 (avg)
26.8 - 0.59 | 0.12 10.00 | 0.12 13.0 - 3.7 54 (max)
4.0 - 0.15 | 0.01 1.00 0.03 3.0 - 3.0 1.1 (min)
Griffin WPCP ok 358 2.2 | 20.8 100 10.00 | 1.77 - 1.85 6.2 15.3 - 7.5 (avg)
28.0 100 10.00 | 2.32 - 2.51 8.0 24.3 - 7.5 (max)
12.0 100 10.00 | 1.30 - 1.18 4.6 10.3 - 7.5 (min)
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River Point | NO3- | PO4- NH3- DOM | DOM | ;g | av8
Mile Flow | Temp inflow N p Chl_a N DO 1 2 (org) max
Reach/ Name (** point load) (BOD) | (BOD) min
mile cfs C tracer | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L
Potato Creek 351 261 | 16.5 - 0.17 | 0.02 1.65 0.04 8.6 - 3.0 1.6 (avg)
26.8 - 0.50 | 0.10 10.00 | 0.10 13.0 | - 34 4.9 (max)
4.0 - 0.15 | 0.01 1.00 0.03 3.0 - 3.0 1.1 (min)
Swift Creek 337 218 6.5 - 0.17 | 0.02 1.65 0.04 | 8.6 - 3.0 1.8 (avg)
26.8 - 0.50 | 0.12 10.00 | 0.10 13.0 - 4.4 6.5 (max)
4.0 - 0.15 | 0.01 1.00 0.03 3.0 - 3.0 1.2 (min)
Ulcohatchee Creek 322 171 16.5 - 0.21 | 0.03 1.65 0.05 8.6 - 3.1 2.2 (avg)
6.8 - 0.67 | 0.18 10.00 | 0.14 13.0 - 5.8 8.8 (max)
4.0 - 0.15 | 0.01 1.00 0.04 3.0 - 3.0 1.2 (min)
Patsiliga Creek 308 271 | 16.5 - 0.23 | 0.02 1.65 0.05 8.6 - 3.1 2.1 (avg)
6.8 - 0.75 | 0.16 10.00 | 0.15 13.0 - 5.5 8.4 (max)
4.0 - 0.16 | 0.01 1.00 0.04 3.0 - 3.0 1.2 (min)
Horse and Toteover Creek 295 93 16.5 - 0.17 | 0.02 1.65 0.04 8.6 - 3.0 1.7 (avg)
26.8 - 0.51 | 0.10 10.00 | 0.11 13.0 - 4.0 5.9 (max)
4.0 - 0.15 | 0.01 1.00 0.03 3.0 - 3.0 1.1 (min)
Whitewater Creek 289 153 | 16.5 - 0.18 | 0.02 1.65 0.04 | 8.6 - 3.0 2.0 (avg)
26.8 - 0.56 | 0.13 10.00 | 0.12 13.0 - 5.0 7.5 (max)
4.0 - 0.15 | 0.01 1.00 0.03 3.0 - 3.0 1.2 (min)
Montezuma to Albany 288.4
Montezuma WWTP 287 80 | 16.5 - 0.32 | 0.05 1.65 0.07 8.6 - 3.2 2.6 (avg)
26.8 - 2.00 | 0.50 10.00 | 0.50 13.0 | - 12.0 25.0 (max)
4.0 - 0.15 | 0.01 1.00 0.03 3.0 - 3.0 1.1 (min)
Buck Creek 275 127 6.5 - 0.31 | 0.03 1.65 0.07 8.6 - 3.0 2.0 (avg)
26.8 - 2.00 | 0.50 10.00 | 0.45 13.0 | - 12.0 20.4 (max)
4.0 - 0.22 | 0.01 1.00 0.05 3.0 - 3.0 1.3 (min)
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River Point | NO3- | PO4- NH3- DOM | DOM | g | ave

Mile Flow | Temp inflow N p Chl_a N DO 1 2 (org) max

Reach/ Name (** point load) (BOD) | (BOD) min

mile cfs C tracer | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L

Camp Creek 262 178 | 16.5 - 0.34 | 0.03 1.65 0.07 8.6 - 3.0 2.1 (avg)
6.8 - 2.00 | 0.50 10.00 | 0.50 13.0 - 12.0 21.0 (max)

4.0 - 0.24 | 0.01 1.00 0.05 3.0 - 3.0 1.3 (min)

Turkey Creek 259 157 16.5 - 0.28 | 0.02 1.65 0.06 8.6 - 3.0 1.7 (avg)
26.8 - 2.00 | 0.48 10.00 | 0.42 13.0 - 9.5 14.7 (max)

4.0 - 0.20 | 0.01 1.00 0.05 3.0 - 3.0 1.2 (min)

Lime Creek 247 39 16.5 - 0.40 | 0.05 1.65 0.09 8.6 - 3.1 2.2 (avg)
26.8 - 2.00 | 0.50 10.00 | 0.50 13.0 - 12.0 23.5 (max)

4.0 - 0.29 | 0.01 1.00 0.06 3.0 - 3.0 1.3 (min)

Gum Creek 241 230 16.5 - 0.40 | 0.05 1.65 0.08 8.6 - 3.0 2.0 (avg)
26.8 - 2.00 | 0.50 10.00 | 0.50 13.0 - 12.0 20.5 (max)

4.0 - 0.28 | 0.01 1.00 0.06 3.0 - 3.0 1.3 (min)

Swift Creek 233 123 16.5 - 0.38 | 0.05 1.65 0.08 8.6 - 3.1 2.2 (avg)
6.8 - 2.00 | 0.50 10.00 | 0.50 13.0 - 12.0 23.3 (max)

4.0 - 0.27 | 0.01 1.00 0.06 3.0 - 3.0 1.3 (min)

Jones Creek 226 105 6.5 - 0.32 | 0.04 1.65 0.07 8.6 - 3.1 2.6 (avg)
26.8 - 2.00 | 0.50 10.00 | 0.48 13.0 - 12.0 25.0 (max)

4.0 - 0.23 | 0.01 1.00 0.05 3.0 - 3.0 1.4 (min)

Abrams Creek 220 94 | 16.5 - 0.44 | 0.07 1.65 0.09 8.6 - 33 3.2 (avg)
26.8 - 2.00 | 0.50 10.00 | 0.50 13.0 - 12.0 25.0 (max)

4.0 - 0.31 | 0.01 1.00 0.07 3.0 - 3.0 1.5 (min)

Piney Woods Creek 217 178 6.5 - 0.25 | 0.03 1.65 0.06 8.6 - 3.1 2.2 (avg)
6.8 - 1.90 | 0.50 10.00 | 0.37 13.0 - 12.0 23.8 (max)

4.0 - 0.17 | 0.01 1.00 0.04 3.0 - 3.0 1.3 (min)
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River Point | NO3- | PO4- NH3- DOM | DOM | ;g | av8
Mile Flow | Temp inflow N p Chl_a N DO 1 2 (org) max
Reach/ Name (** point load) (BOD) | (BOD) min
mile cfs C tracer | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L
Albany to Newton 210.0
Albany - Joshua St ** 209 28 | 23.2 100 10.00 | 0.99 - 1.21 5.3 15.4 - 7.6 (avg)
28.0 100 10.00 | 3.29 - 1.69 6.7 22.0 - 7.6 (max)
13.8 100 10.00 | 0.54 | - 0.79 4.2 10.9 - 7.6 (min)
Merc & Co. *x 206 2 | 232 100 2.00 | 5.10 - 0.20 1.7 98.6 - 140.1 | (avg)
8.0 100 2.00 | 5.10 - 0.20 2.0 99.0 - 140.1 | (max)
13.8 100 2.00 | 5.10 - 0.20 1.4 94.4 - 40.1 (min)
Miller Breweries  ** 204.5 29| 20.8 100 27.70 | 7.20 - 0.71 6.3 50.4 - 10.5 (avg)
28.0 100 27.70 | 7.20 - 0.71 8.0 64.4 - 10.5 (max)
12.0 100 27.70 | 7.20 - 0.71 4.8 39.7 - 10.5 (min)
Kinchafoonee Creek 200 676 16.5 - 0.43 | 0.07 1.65 0.09 8.6 - 3.5 3.8 (avg)
26.8 - 2.00 | 0.50 10.00 | 0.50 13.0 - 12.0 25.0 (max)
4.0 - 0.28 | 0.01 1.00 0.06 3.0 - 3.0 1.2 (min)
Dry Creek 188 190 6.5 - 0.37 | 0.04 1.65 0.08 8.6 - 3.0 1.9 (avg)
26.8 - 2.00 | 0.50 10.00 | 0.45 13.0 - 9.9 15.4 (max)
4.0 - 0.25 | 0.01 1.00 0.06 3.0 - 3.0 1.1 (min)
Racoon Creek 178 178 | 16.5 - 0.23 | 0.02 1.65 0.05 8.6 - 3.0 1.6 (avg)
26.8 - 1.45 | 0.30 10.00 | 0.28 13.0 | - 6.8 10.4 (max)
4.0 - 0.15 | 0.01 1.00 0.04 3.0 - 3.0 1.0 (min)
Newton to Bainbridge 177.3
Cooleewahee Creek 161 101 6.5 - 0.20 | 0.02 1.65 0.05 8.6 - 3.0 1.7 (avg)
26.8 - 1.28 | 0.20 10.00 | 0.25 13.0 | - 7.9 12.2 (max)
4.0 - 0.15 | 0.01 1.00 0.04 3.0 - 3.0 1.0 (min)
Blakely WPCP  ** 154 1.9 | 20.8 100 10.00 | 0.99 - 0.48 6.1 9.5 - 5.7 (avg)
28.0 100 10.00 | 3.30 - 0.82 7.2 126 | - 5.7 (max)
12.0 100 10.00 | 0.28 - 0.28 4.6 6.6 - 5.7 (min)
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River Point | NO3- | PO4- NH3- DOM | DOM | ;g | av8
Mile Flow | Temp inflow N p Chl_a N DO 1 2 (org) max
Reach/ Name (** point load) (BOD) | (BOD) min
mile cfs C tracer | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L
Decatur County Industrial ** 152 0.9 0.8 100 6.40 | 0.46 - 0.31 3.2 9.6 - 4.2 (avg)
28.0 100 6.40 | 1.02 - 0.78 3.7 11.8 - 4.2 (max)
12.0 100 6.40 | 0.27 - 0.15 2.5 6.6 - 4.2 (min)
Bainbridge WWTP ok 150 1.7 | 20.8 100 10.00 | 0.97 - 7.65 6.1 26.3 - 10.6 (avg)
28.0 100 10.00 | 1.24 - 9.74 7.8 32.0 - 10.6 (max)
2.0 100 10.00 | 0.66 - 5.08 4.5 22.9 - 10.6 (min)
Ichawaynochaway Creek 148 | 1121 6.5 - 0.26 | 0.02 1.65 0.06 8.6 - 3.0 1.9 (avg)
26.8 - 1.65 | 0.26 10.00 | 0.32 13.0 - 10.1 15.8 (max)
4.0 - 0.17 | 0.01 1.00 0.04 3.0 - 3.0 1.1 (min)
Lake Seminole - Flint Arm 139
Flint: misc.trib-1 136 239 16.5 - 0.26 | 0.03 1.65 0.06 8.6 - 3.3 2.8 (avg)
6.8 - 2.00 | 0.50 10.00 | 0.50 13.0 - 12.0 25.0 (max)
4.0 - 0.15 | 0.01 1.00 0.04 3.0 - 3.0 1.2 (min)
Big Slough 130 588 16.5 - 0.28 | 0.02 1.65 0.06 8.6 - 3.1 2.0 (avg)
26.8 - 2.00 | 0.50 10.00 | 0.50 13.0 - 12.0 25.0 (max)
4.0 - 0.15 | 0.01 1.00 0.04 3.0 - 3.0 1.1 (min)
Spring Creek 140 834 16.5 - 0.29 | 0.03 1.65 0.06 8.6 - 3.1 2.2 (avg)
26.8 - 2.00 | 0.50 10.00 | 0.50 13.0 - 12.0 25.0 (max)
4.0 - 0.16 | 0.01 1.00 0.04 3.0 - 3.0 1.1 (min)
Fishpond Drain 120 287 | 16.5 - 0.25 | 0.02 1.65 0.06 8.6 - 3.1 1.9 (avg)
26.8 - 2.00 | 0.47 10.00 | 0.50 13.0 - 12.0 25.0 (max)
4.0 - 0.15 | 0.01 1.00 0.03 3.0 - 3.0 1.1 (min)
Apalachicola River
Jim Woodruff Dam to 107.6

Chattahoochee

7-15




River Point | NO3- | PO4- NH3- DOM | DOM | ;g | av8
Mile Flow | Temp inflow N p Chl_a N DO 1 2 (org) max
Reach/ Name (** point load) (BOD) | (BOD) min
mile cfs C tracer | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L
Florida State Hospital = ** 107.1 09| 23.9 100 10.00 | 0.70 - 1.00 4.3 12.5 - 5.0 (avg)
28.0 100 0.00 | 0.70 - 1.00 5.0 12.5 - 5.0 (max)
15.3 100 10.00 | 0.70 - 1.00 3.5 12.5 - 5.0 (min)
Chattahoochee to Blountstown | 107.0
Apalachicola misc.trib-1 90 167 | 16.5 - 0.26 | 0.04 1.65 0.06 8.6 - 3.3 3.0 (avg)
26.8 - 2.00 | 0.50 10.00 | 0.50 13.0 | - 12.0 25.0 (max)
4.0 - 0.15 | 0.01 1.00 0.04 3.0 - 3.0 1.2 (min)
Blountstown to Sumatra 78.9
Apalachicola misc.trib-2 52 334 | 16.5 - 0.19 | 0.02 1.65 0.04 8.6 - 3.1 2.3 (avg)
26.8 - 2.00 | 0.50 10.00 | 0.50 13.0 | - 12.0 25.0 (max)
4.0 - 0.15 | 0.01 1.00 0.03 3.0 - 3.0 1.1 (min)
Chipola River 28 | 2035 | 16.5 - 0.22 | 0.03 1.65 0.05 8.6 - 3.2 2.4 (avg)
26.8 - 2.00 | 0.50 10.00 | 0.50 13.0 | - 12.0 25.0 (max)
4.0 - 0.15 | 0.01 1.00 0.03 3.0 - 3.0 1.1 (min)
Sumatra 20.3
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8 APPENDIX B- SENSITIVITY RESULTS

The focus of the sensitivity runs was to quantify the relative impact of various model
coefficients and sources on model predictions. The primary emphasis was the impact on
phytoplankton (chlorophyll @) since phytoplankton dynamics have a major impact on DO
and high concentrations are associated with degraded water quality. A total of fourteen
sensitivity runs were performed in which the following model parameters or sources were
incremented 25%. A fifteenth simulation evaluated the model’s sensitivity to the
reaeration coefficient by scaling all reaeration coefficients to 75% of the calibrated
model. The values within the brackets are the typical baseline ranges.

AR SR AN AR oo o

[S—
=]

—
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12.

13

15.

Phytoplankton growth rate, 1/day (1.6 - 2.2)

Phytoplankton respiration rate, 1/day (0.25 - 0.3)

Phytoplankton settling velocity, m/day (0.15 - 0.5)

Benthic oxygen uptake/demand, mg/m?/day (500 - 1250)

Benthic nitrogen source rate, mg/ m*/day (5 - 12)

Benthic phosphorus source rate, mg/ m?/day (2 - 4)

Ammonia decay rate, 1/day (0.1 - 0.2)

Dissolved organics decay rate, 1/day (0.06 - 0.2)

Non-point/tributary stream dissolved organics, mg/1 (variable - BASINS based)

. Point/municipal and industrial dissolved organics, mg/l (variable - treatment plant

specific)

. Non-point/tributary stream nitrogen (NH3+NH4), mg/I (variable - BASINS

based)
Point/municipal and industrial nitrogen (NH3+NH4), mg/l (variable - treatment
plant specific)

. Non-point/tributary stream phosphorus (PO4), mg/1 (variable - BASINS based)
14.

Point/municipal and industrial phosphorus (PO4), mg/1 (variable - treatment plant
specific)

Reaeration rate, m/sec (variable - function of stream flow velocity and lake
surface wind speed)
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Each sensitivity run impacts multiple parameters throughout the ACF. It is impossible to
quantify the impacts at all locations and times, therefore the impacts are demonstrated as
a longitudinal profile plot for the Chattahoochee and Apalachicola River system bounded
by Lake Lanier (Buford Dam) at river mile 456 and Sumatra at river mile 20. This reach
encompasses the entire river system regulated by existing Corps dams. However, the
Apalachicola River beginning at Jim Woodruff Dam is impacted by the Flint River. Plots
for chlorophyll a and the parameter specific to the incremented parameter is presented to
show the global impact. Each of these plots is for the phytoplankton growing season of
April through October over the 2001 - 2011 simulation period. The average lines are bold
for reference clarification.

Additionally, the incremental changes relative to the baseline simulation are listed in an
extensive set of tables (available upon request). A decrease (i.e., where the Sensitivity
value minus the Base value is negative) indicates a reduction associated with the
sensitivity run. The criterion for table listing is an incremental difference between the
baseline and sensitivity run greater than |0.5%|. The river segments and each of the time
periods and increments for the 5, 25, 50 (median), 75 and 95 percent exceedance levels
are included. The table columns are as follows

1) River segment (Chattahoochee or Flint)

2) Parameter

3) Units

4) Year period

5) Monthly time period, baseline label, sensitivity run label & increment label
6-10) Percentage label and length weighted average concentration

11) Average percentage change

Results of the sensitivity runs (SR) are described below.
8.1.1 SENSITIVITY TO PHYTOPLANKTON GROWTH (SR1)

A 25% higher growth rate results in larger phytoplankton concentrations as shown in the
chlorophyll a profiles in Figure 8.1. The higher growth rate increases phytoplankton
concentration at a fairly uniform rate from below Buford Dan to below Whitesburg. The
higher growth rate is analogous to longer residence time (lower flow velocity). The
percentage increase remains fairly uniform below Whitesburg.

The increase in growth rate decreases the nutrient concentrations (Figure 8.2 and Figure
8.3); however, the percentage impact on phosphorus is greater, indicating that the system
is phosphorus limited in the model. Both nutrients are greatly reduced in West Point Lake
(mile 343-309) due to phytoplankton uptake. DO (Figure 8.4) generally remains the same
or higher throughout the system. The peak oxygen in West Point Lake is moved
upstream. Note that these plots reflect the near-surface concentrations. DO is essentially
unchanged below the dams.



8.1.2 SENSITIVITY TO PHYTOPLANKTON RESPIRATION (SR2)

A 25% higher respiration rate results in much smaller phytoplankton concentrations
(Figure 8.5). The rate of increase in West Point Lake is reduced by approximately half.
The effect is fairly uniform below West Point Dam. The increase in respiration rate
increases the nutrient concentrations (Figure 8.6 and Figure 8.7) since uptake is less due
to the smaller phytoplankton concentrations, and the nutrient byproducts of respiration
are greater due to the increased respiration rate. The greatest rate of change is in West
Point Lake. The greatest percentage impact is on phosphorus since it is the limiting
nutrient in the model. DO concentrations are generally lower (Figure 8.8) since lower
phytoplankton concentration results in less photosynthesis production. However, uptake
associated with respiration is likely lower since the lower phytoplankton concentration
offsets the higher respiration rate. Slight increases are computed below some dams since
the smaller phytoplankton concentration at depth offsets the higher respiration rates.

Changes seen in the appendix table show impacts normally not associated with
phytoplankton dynamics. BOD5SU decreases because there is a smaller respiration
component due to the lower phytoplankton concentration.

8.1.3 SENSITIVITY TO PHYTOPLANKTON SETTLING (SR3)

A higher phytoplankton settling rate results in lower phytoplankton concentrations
(Figure 8.9). The effect is greatest beginning in West Point Lake. A fairly uniform
percentage change is computed below West Point Dam. The response to settling is
similar to the response to the respiration rate. The net increase in phosphorus (Figure
8.10) is slightly less than the increase due to the respiration rate since the settled
phytoplankton is lost to the bottom sediments. The impact on DO is shown in Figure
8.11.

Small changes in the growth, respiration and settling rates can have a measurable effect
on the magnitude and timing of phytoplankton dynamics.

8.1.4 SENSITIVITY TO BENTHIC OXYGEN (SR4)

Benthic oxygen demand reduces DO levels slightly throughout the Chattahoochee River.
A larger decrease is computed in the Apalachicola River due to the influence of the Flint
River. The profile plots in Figure 8.12 show the near surface concentrations that are
impacted the least. At depth in stratified reservoirs, the impacts are slightly greater as
indicated by the decrease below dams. This model input is of particular importance
during DO calibration of the deeper reservoirs such as Lake Lanier (Buford Dam).

8.1.5 SENSITIVITY TO BENTHIC NITROGEN SOURCE RATE (SRS)

The benthic source rate for nitrogen has very little impact on chlorophyll a since
phytoplankton growth is phosphorus limited in the model. Ammonia nitrogen (NH4-N),
which is the parameter directly impacted by the benthic nitrogen source rate, is increased
only slightly as seen in Figure 8.13. The small increase indicates that the benthic source
is not the major nitrogen contributor at the rates assumed in the calibrated model. The
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impact on nitrogen is relatively small since the default NO3-N concentration of 10 mg/L
assumed in the model provides the bulk of the nitrogen in the Chattahoochee River.

8.1.6 SENSITIVITY TO BENTHIC PHOSPHORUS SOURCE RATE (SR6)

The benthic source rate for phosphorus increases phosphorus (Figure 8.14) and
chlorophyll a (Figure 8.15) slightly within and below West Point Lake. Since phosphorus
is limiting within the model, an increase in the source rate will result in a direct increase
in both chlorophyll @ and phosphorus. Only very small changes in the other parameters
were computed.

8.1.7 SENSITIVITY TO AMMONIA DECAY (SR7)

A higher ammonia decay rate hastens the transformation of ammonia to nitrate resulting
in decreases in ammonia nitrogen (Figure 8.16) and corresponding increases in nitrate
nitrogen (Figure 8.17). Since the nitrate concentration is approximately ten times that of
ammonia, the nitrogen increment is nearly undetectable in Figure 8.17. There is little
impact on other parameters, including chlorophyll, since the model is phosphorus limited.

8.1.8 SENSITIVITY TO DISSOLVED ORGANIC MATERIAL DECAY RATE (SRS)

The dissolved organics decay rate has little impact on any parameter. The maximum
change of any parameter is less than 4% as seen in the appendix table.

8.1.9 SENSITIVITY TO NON-POINT SOURCE DISSOLVED ORGANIC MATERIAL
CONCENTRATION (SR9)

The change in the dissolved organics material (DOM) concentration of the non-point
sources (tributary streams) does not have a major impact on any other parameter. With a
few exceptions, the maximum change of any parameter is less than 5% as seen in the
appendix table. One of the reasons for the insensitivity is the relatively low decay rate
assigned to the more refractory DOM of tributary stream origin. Point source DOM is
assumed to decay at a higher rate (labile dominated). Note that there are no DOM plots
since only the effects on BOD5U are referenced in the report. The largest impact on DO
occurs below Atlanta as seen in Figure 8.18.

8.1.10 SENSITIVITY TO POINT SOURCE DISSOLVED ORGANIC MATERIAL
CONCENTRATION (SR10)

As with the 25% increase in the non-point source DOM, the change in the dissolved
organic material (DOM) concentration of the point sources (treatment plants) does not
have a major impact on other parameters. The maximum change of any parameter is less
than 5% as seen in the appendix table. Although the point source concentrations are
greater than those of the non-point sources, the average non-point flows are considerably
less. As with the non-point DOM, the largest impact on DO occurs below Atlanta, as seen
in Figure 8.19.
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8.1.11 SENSITIVITY TO NON-POINT SOURCE NITROGEN (SR11)

A 25% increase in non-point source nitrogen (both NH3 and NO3) concentration results
in higher total nitrogen throughout the river system (Figure 8.20). Chlorophyll a and DO
are impacted only slightly since the limiting nutrient in the model is phosphorus.

8.1.12 SENSITIVITY TO POINT SOURCE NITROGEN (SR12)

As with the 25% increase in the non-point source nitrogen, model results for 25%
increase in the point source nitrogen (both NH3 and NO3) result in higher total nitrogen
throughout the system (Figure 8.22). However, the incremental change due to the point
source increment is greater than that for the non-point increment. Chlorophyll @ and DO
are impacted only slightly since the limiting nutrient in the model is phosphorus.

8.1.13 SENSITIVITY TO NON-POINT SOURCE PHOSPHORUS (SR13)

A 25% increase in non-point source phosphorus results in higher total phosphorus
throughout the system (Figure 8.23). Maximum levels of chlorophyll a are increased by
up to 10% (Figure 8.24) and near-surface DO (Figure 8.25) is increased slightly.

8.1.14 SENSITIVITY TO POINT SOURCE PHOSPHORUS(SR14)

A 25% increase in point source phosphorus results in higher total phosphorus (Figure
8.26). The impact of the point source phosphorus is less than that of the non-point
sources due to the high level of treatment and source control in the watershed above
Whitesburg. The impacts on chlorophyll a (Figure 8.27) and near-surface DO are similar
to the non-point phosphorus impacts.

8.1.15 SENSITIVITY TO LAKE AND STREAM REAERATION(SR15)

The lake and stream reaeration coefficients were reduced to 75% of those of the
calibrated model. A reduction in DO (Figure 8.28) occurs throughout the system.
However there is little impact on the DO below dams since the outflow source is the lake
hypolimnion. The location, magnitude and recovery of the oxygen sag above Whitesburg
can be affected by scaling the reaeration coefficients.



Lake Lanier to Sumatra (Apr-Oct)
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Figure 8.1 Longitudinal profiles of chlorophyll (average and 5, 25, 75 and 95 percentile) computed between Lake Lanier and Sumatra during April —
October illustrating sensitivity to a 25% increase in phytoplankton growth rate.
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Figure 8.2 Longitudinal profiles of phosphate (average and 5, 25, 75 and 95 percentile) computed between Lake Lanier and Sumatra during April —
October illustrating sensitivity to a 25% increase in phytoplankton growth rate.
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Lake Lanier to Sumatra (Apr-0Oct)
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Figure 8.3 Longitudinal profiles of nitrate (average and 5, 25, 75 and 95 percentile) computed between Lake Lanier and Sumatra during April —
October illustrating sensitivity to a 25% increase in phytoplankton growth rate.
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Figure 8.4 Longitudinal profiles of DO (average and 5, 25, 75 and 95 percentile) computed between Lake Lanier and Sumatra during April — October
illustrating sensitivity to a 25% increase in phytoplankton growth rate.
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Figure 8.5 Longitudinal profiles of chlorophyll (average and 5, 25, 75 and 95 percentile) computed between Lake Lanier and Sumatra during April —
October illustrating sensitivity to a 25% increase in phytoplankton respiration rate.
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Figure 8.6 Longitudinal profiles of phosphate (average and 5, 25, 75 and 95 percentile) computed between Lake Lanier and Sumatra during April —
October illustrating sensitivity to a 25% increase in phytoplankton respiration rate.
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Figure 8.7 Longitudinal profiles of nitrate (average and 5, 25, 75 and 95 percentile) computed between Lake Lanier and Sumatra during April —
October illustrating sensitivity to a 25% increase in phytoplankton respiration rate.
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Figure 8.8 Longitudinal profiles of DO (average and 5, 25, 75 and 95 percentile) computed between Lake Lanier and Sumatra during April — October
illustrating sensitivity to a 25% increase in phytoplankton respiration rate.
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Figure 8.9 Longitudinal profiles of chlorophyll a (average and 5, 25, 75 and 95 percentile) computed between Lake Lanier and Sumatra during April —
October illustrating sensitivity to a 25% increase in phytoplankton settling rate.

8-14



Lake Lanier to Sumatra (Apr-0Oct)

0186 - o
£ £ £ g
o o o
E = E: =
01dg— 2 ] o
1 'g 1 S
i 2 Hl @
| = il :
0124 | £ :
I
i i !
] i !
1 / I
0101 1 ¥ 5 !
l 1% || l
= 1 0 I I
h 1 1) \_] I
Eoosy 1, ——4 i
=T I-ﬁ_ ______ J 1
IS ' - — H
o S
0.06
0.04
0.021
OOO T T T T T T T T T
0 50 100 150 200 250 300 350 400 450
River Mile

— 25% Higher Settling Rate: 2 percentile
— 28% Higher Settling Rate: 75 percentile
——— Baseline Settling Rate: 25 percentile
——- Baseline Settling Rate: 95 percentile

=== Baszeline Settling Rate: average

— 25% Higher Settling Rate: 25 percentile
— 25% Higher Settling Rate: 895 percentile

500

— 25% Higher Settling Rate: average
——- Baseline Settling Rate: 3 percentile
——- Baseline Settling Rate: 73 percentile

Figure 8.10 Longitudinal profiles of phosphorus (average and 5, 25, 75 and 95 percentile) computed between Lake Lanier and Sumatra during April —

October illustrating sensitivity to a 25% increase in phytoplankton settling rate.
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Figure 8.11 Longitudinal profiles of DO (average and 5, 25, 75 and 95 percentile) computed between Lake Lanier and Sumatra during April — October
illustrating sensitivity to a 25% increase in phytoplankton settling rate.
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Figure 8.12 Longitudinal profiles of DO (average and 5, 25, 75 and 95 percentile) computed between Lake Lanier and Sumatra during April — October
illustrating sensitivity to a 25% increase in bottom sediment BOD.
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Figure 8.13 Longitudinal profiles of ammonia (average and 5, 25, 75 and 95 percentile) computed between Lake Lanier and Sumatra during April —
October illustrating sensitivity to a 25% increase in benthic nitrogen source rate.

8-18



Lake Lanier to Sumatra (Apr-0Oct)

013
g : ; s E S :
8 a a £ a 2 & a
- =
0167 3 E % 2 E g 3
1 ° S Q a S0 ‘5
1 8 (G] 1} ,—'i'. 9 wa%",—'— 0o [}
1 = w A A o R o 1
0144 1 = 2 = < SOy I
1 £ 2 ~ 1 1 1
1 - [ — 1 1 ',i 1
| | T | |
0121 1 1= | I 1
1 — 1 / A
i VA -/ | :
= 0104 1 b I
Th 1 1/
= | | |
_ i i 1)
S o008 1 :
e 1 —
006
0044
0.024
OOO T T T T T T T T T
1] 50 100 150 200 250 300 350 400 450 500
River Mile
— 256% Higher Benthic P Source Rate: & percentile — 25% Higher Benthic P Source Rate: 25 percentile
= 25% Higher Benthic P Source Rate: average — 25% Higher Benthic P Source Rate: 74 percentile
—— 25% Higher Benthic P Source Rate: 95 percentile ——- Baseline Benthic P Source Rate: & percentile
——- Baseline Benthic P Source Rate: 25 percentile === Haszeline Benthic P Source Rate: average
——— Baseline Benthic P Source Rate; 75 percentile ——— Baseline Benthic P Source Rate; 95 percentile

Figure 8.14 Longitudinal profiles of phosphate (average and 5, 25, 75 and 95 percentile) computed between Lake Lanier and Sumatra during April —
October illustrating sensitivity to a 25% increase in benthic phosphorus source rate.
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Figure 8.15 Longitudinal profiles of chlorophyll a (average and 5, 25, 75 and 95 percentile) computed between Lake Lanier and Sumatra during April —

October illustrating sensitivity to a 25% increase in benthic phosphorus source rate.
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Figure 8.16 Longitudinal profiles of ammonia (average and 5, 25, 75 and 95 percentile) computed between Lake Lanier and Sumatra during April —
October illustrating sensitivity to a 25% increase in ammonia decay rate.
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Figure 8.17 Longitudinal profiles of nitrate (average and S, 25, 75 and 95 percentile) computed between Lake Lanier and Sumatra during April —
October illustrating sensitivity to a 25% increase in ammonia decay rate.
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Figure 8.18 Longitudinal profiles of DO (average and 5, 25, 75 and 95 percentile) computed between Lake Lanier and Sumatra during April — October
illustrating sensitivity to a 25% increase in non-point source DOM.
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Figure 8.19 Longitudinal profiles of DO (average and 5, 25, 75 and 95 percentile) computed between Lake Lanier and Sumatra during April — October
illustrating sensitivity to a 25% increase in point source DOM.
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Figure 8.20 Longitudinal profiles of total nitrogen (average and 5, 25, 75 and 95 percentile) computed between Lake Lanier and Sumatra during April —
October illustrating sensitivity to a 25% increase in non-point source nitrogen.
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Figure 8.21 Longitudinal profiles of chlorophyll a (average and 5, 25, 75 and 95 percentile) computed between Lake Lanier and Sumatra during April —
October illustrating sensitivity to a 25% increase in non-point source nitrogen.
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Figure 8.22 Longitudinal profiles of total nitrogen (average and 5, 25, 75 and 95 percentile) computed between Lake Lanier and Sumatra during April —
October illustrating sensitivity to a 25% increase in point source nitrogen.
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Figure 8.23 Longitudinal profiles of total phosphorus (average and 5, 25, 75 and 95 percentile) computed between Lake Lanier and Sumatra during
April — October illustrating sensitivity to a 25% increase in non-point source phosphorus.
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Figure 8.24 Longitudinal profiles of chlorophyll a (average and 5, 25, 75 and 95 percentile) computed between Lake Lanier and Sumatra during April —
October illustrating sensitivity to a 25% increase in non-point source phosphorus.
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Figure 8.25 Longitudinal profiles of DO (average and 5, 25, 75 and 95 percentile) computed between Lake Lanier and Sumatra during April — October
illustrating sensitivity to a 25% increase in non-point source phosphorus.

8-30



Lake Lanier to Sumatra (Apr-0Oct)

o £ £ B g S £
5 8 8 £ 3 5 8
o201 € £ X 5 8 1 F I
a s 5 3 £/ .00 R
: .g 8 O, 3 ‘L«“‘/I. 1 g
(U] N / Il
: g W WA Y |
| £ k- /7 Lt i |
-_— [} i i ‘
I ! J = A ' ]
0154 1 ! ] - " : \ﬁ i
1 1 y S I
1 1 /, .'" I ri \ 1 ' 1
I [ 1 L 1
1 L i 1 I i
- 1 ] | ! 1 1
T 1 : / 1
£ : 1/ 4 1 1
o 1 1/, - :
w 0.107 ' H H
k=] I
= |
0.054
T T T T T T T T T
1] 50 100 150 200 250 300 350 400 450 500
River Mile
—— 25% Higher Paoint Source P: § percentle —— 25% Higher FPaint Source P: 25 percentile = 25% Higher Paint Source P: average
— 25% Higher Paoint Source P: 75 percentile  —— 25% Higher Paint Source P: 95 percentile  ——- Baseline Point Source P: & percentile
——- Baszeline Point Source P: 25 percentile === Baszeline Point Source P: average ——- Baseline Point Source P: 74 percentile

——— Baseline Point Source P: 95 percentile
Figure 8.26 Longitudinal profiles of total phosphorus (average and 5, 25, 75 and 95 percentile) computed between Lake Lanier and Sumatra during
April — October illustrating sensitivity to a 25% increase in point source phosphorus.
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Figure 8.27 Longitudinal profiles of chlorophyll a (average and 5, 25, 75 and 95 percentile) computed between Lake Lanier and Sumatra during April —
October illustrating sensitivity to a 25% increase in point source phosphorus.
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Figure 8.28 Longitudinal profiles of DO (average and 5, 25, 75 and 95 percentile) computed between Lake Lanier and Sumatra during April — October
illustrating the relative impact of reducing the stream and lake reaeration rates to 75% of the calibrated model rates
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DEPARTMENT OF THE ARMY
MOBILE DISTRICT, CORPS OF ENGINEERS
P.O. BOX 2288
MOBILE, AL 36628-0001

REPLY TO

ATTENTION OF . September 16, 2016

Inland Environment Team
Planning and Environmental Division

Mr. Jonathan P. Steverson

Secretary

State of Florida Department of
Environmental Protection

Marjory Stoneman Douglas Building

3900 Commonwealth Boulevard

Tallahassee, Florida 32399-3000

Dear Mr. Steverson:

This letter is in reference to your letter dated January 29, 2016, with a determination
that the U.S. Army Corps of Engineers proposed update of the Master Water Control
Manual for the Apalachicola-Chattahoochee-Flint River Basin in Alabama, Florida, and
Georgia and Water Supply Storage Assessment was inconsistent with the enforceable
policies of the Florida Coastal Management Program (FCMP). A Draft Environmental
Impact Statement describing the impacts of the proposed project was released for
public comment on October 2, 2015. After review of the Florida Department of
Environmental Protection comments, along with all other comments submitted, several
modifications have been made to the proposed action and a revised agency
determination pursuant to the FCMP has been prepared. Please find enclosed the
revised determination and a supplementary document describing the revised action and
impacts relevant to the FCMP.

Please provide your concurrence with our determination by October 17, 2016. If you
have any questions, concerns or need additional information, please contact Mr. Lewis
Sumner at (251) 694-3857 or via email at lewis.c.sumner@usace.army.mil.

Sincerely,

(Tl

Curtis M. Flakes
Chief, Planning and Environmental
Division

Enclosures
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Coastal Zone Management Act

Florida Coastal Management Program

For

Apalachicola-Chattahoochee-Flint River Basin,
Master Water Control Manual Update and Water Supply Storage Assessment




This page intentionally left blank




COASTAL ZONE MANAGEMENT ACT (16 U.S.C. §1456)
FEDERAL AGENCY CONSISTENCY DETERMINATION

FLORIDA COASTAL MANAGEMENT PROGRAM

Federal Agency: U.S. Army Corps of Engineers, Mobile District

Project: Apalachicola-Chattahoochee-Flint (ACF) River Basin, Master Water Control Manual Update and Water
Supply Storage Assessment

Location: Apalachicola River and Bay, Florida

Introduction

The U.S. Army Corps of Engineers (USACE) proposes to update the ACF Master Water Control Manual (WCM),
including a water supply storage assessment (WSSA) to address potential reallocation of reservoir storage in Lake
Sidney Lanier, Georgia, for water supply. The purpose and need for this update of the ACF Master WCM are
fully described in section 2 of the appended technical support document (Appendix A).

This document provides the state of Florida with the USACE federal agency consistency determination to the
maximum extent practicable for the proposed project pursuant to the Coastal Zone Management Act, section 307
(16 U.S.C. § 1456), as amended, and its implementing regulations at 15 CFR Part 230.

Proposed Federal Agency Action

The Proposed Action Alternative (PAA) for the update of the ACF Master WCM is identified as Alternative 7K
and described in detail in section 3 of the appended technical support document.

The Florida Coastal Management Program

Florida has developed and implemented a federally approved coastal management program (CMP) describing
current coastal legislation and enforceable policies. The Florida CMP is based on a network of state agencies and
the five regional water management districts implementing multiple statutes that protect and enhance the state’s
natural, cultural, and economic coastal resources. The goal of the program is to coordinate local, state, and federal
agency activities using existing laws to ensure that Florida’s coast is as valuable to future generations as it is to
today’s generation. Florida’s Department of Environmental Protection (FLDEP) is responsible for directing the
implementation of the statewide coastal management program.

Federal Consistency Review

Statutes addressed as part of the Florida CMP consistency review and considered in the analysis of the PAA are
presented in the following table. USACE has evaluated and determined whether the specific features of the PAA
are either not applicable, consistent, or consistent to the maximum extent practicable relative to each state
statute/enforceable policy in the Florida CMP. The table also provides the basis for each determination, including
specific references to sections in appendix A to support the USACE finding. Section 4 of the technical support
document includes an evaluation of potential effects to the natural and human resources in Florida’s coastal zone
associated with the PAA and the No Action Alternative (NAA) (as defined in the President’s Council on
Environmental Quality Regulations for Implementing the Procedural Provisions of the National Environmental
Policy Act, 40 CFR 1500-1508) .

Overall, USACE has determined that the PAA is consistent with the enforceable policies of the Florida CMP to
the maximum extent practicable.




Florida Coastal Management Program Consistency Review
Apalachicola-Chattahoochee-Flint (ACF) River Basin
Master Water Control Manual (WCM) Update

Technical
Support
Document
Statute Part Scope Consistency Determination Reference
Part | - Regulation Of
Construction, Authorizes the Florida Department of Not applicable—The Proposed Action Alternative
Reconstruc.tion, and Environmental Protection, Beaches, Inlets & | (PAA) for the Master WCM update would not Section 4.1
Other Physical Ports Program, to regulate construction on, | involve construction activity on, or seaward of,
Activity (ss. 161.011- or seaward of, the state’s beaches. Florida beaches.
161.242)
To carry out the beach and shore
Part Il - Beach and Shore | preservation program, the board of county Not applicable—The PAA for the Master WCM
Preservation Districts (ss. | commissioners of any county are update would not involve construction activity on, Section 4.1
161.25-161.45) designated the beach and shore or seaward of, Florida beaches.
preservation authority for their county.
Chapter 161 Defines the intent of the Legislature that the
Beach and Shore most sensitive portion of the coastal area .
Preservation Part Ill - Coastal Zone . o Not applicable—The PAA for the Master WCM
. shall be managed through the imposition of . . L .
Protection (Ss. 161.52- - - ) update would not involve construction activity on, Section 4.1
strict construction standards in order to .
161.58) . or seaward of, Florida beaches.
minimize damage to the natural
environment, private property, and life.
Defines the intent of the Legislature to
create the Oceans and Coastal Council to
Part IV - Oceans and assist the state in identifying new
management strategies to achieve the goal | Not applicable—This statute is not applicable to
Coastal Resources Act A - None
of maximizing the protection and the ACF Master WCM update.
(ss. 161.70-161.76) :
conservation of ocean and coastal
resources while recognizing their economic
benefits.
Chapter 163, The purpose |of this section is enaplﬁ Ioc;]al
govermenta s 0 cooperate i e
Programs: Part | - Miscellaneous . ; . . . _
. and thereby to provide services and Not applicable—This statute is not applicable to
Growth Policy; County | Programs (ss. 163.01- ytop pp pp None

and Municipal Planning;
Land Development
Regulation

163.09)

facilities in a manner that will accord best
with geographic, economic, population, and
other factors influencing the needs and
development of local communities.

the ACF Master WCM update.




Florida Coastal Management Program Consistency Review
Apalachicola-Chattahoochee-Flint (ACF) River Basin
Master Water Control Manual (WCM) Update

Technical
Support
Document
Statute Part Scope Consistency Determination Reference
Part Il - Growth Policy: Consistent to the Maximum Extent Practicable
County and Municipaly Requires local governments to prepare, —The PAA would have a negligible incremental
Planning; Land adopt, and implement comprehensive plans | effect on flow conditions in the Apalachicola River
Developr’nent that encourage the most appropriate use of | compared to the No Action Alternative (NAA). Section 4.2
Requlati land and natural resources in a manner Thus, the PAA would not conflict with any county
1:39%222”1&&3253 consistent with the public interest. and municipal plans in Florida affecting land use
: it ) and natural resource use.
Any county or municipality may formulate a
_ . program for utilizing appropriate private and
Part il - Community public resources to eliminate and prevent Not applicable—This statute is not applicable to
Redevelopment (ss. . None
163.330-163.463) the development or spread of urbar] blight, | the ACF Master WCM update.
’ ’ and to encourage needed community
rehabilitation as defined as a local priority.
Defines the intent of the Legislature to
Part IV - Nelght_)orhood assist local governments in |mp|gment|ng Not applicable—This statute is not applicable to
Improvement Districts plans that employ crime prevention through the ACE Master WCM update None
(ss. 163.501-163.526) a variety of techniques to establish safe P ’
neighborhoods.
. The authority to create, purchase, own, and
Part V - Regional o P ’ ’
Transportation ?rg?lrs?ttesgr?/?csepsozratr?g%?(é?gilggedséf(i:r?:gam for Not applicable—This statute is not applicable to None
Authorities (ss. 163.565- h imol d the ACF Master WCM update.
163.58) government actions to implement and
’ operate a regional transportation authority.
Part VI - Collaborative An agency that receives funding from a
Client Information federal, state, or local entity is encouraged | Not applicable—This statute is not applicable to None

Systems (ss. 163.61-
163.65)

to establish a collaborative client
information system.

the ACF Master WCM update.
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Consistent to the Maximum Extent
Practicable—The USACE operates to balance all
authorized purposes throughout the ACF Basin.
Water conservation in both urban and rural areas is
Details state-level planning requirements the responsibility of state and local governments
and requires development of special and outside the scope of the Water Master Control
statewide plans governing water use, land Manual (WCM) update. However, state and local
Chapter 186 development, and transportation. water management and conservation programs
State and Regional Intergovernmental coordination should be were acknowledged and considered in the Section 4.3
Planning exercised to define goals for state, regional, | modeling. The PAA would have no appreciable
and local governments and agencies in the | incremental effect on flow conditions in the
development and implementation of their Apalachicola River compared to the NAA. The
respective plans, programs, and services. USACE has taken appropriate steps in evaluating
the alternative to develop a plan that is consistent
to the maximum extent practicable with relevant
state plans governing water use, land
development, and transportation.
Intended to reduce the vulnerability of the
people and property of this state; to prepare
for efficient evacuation and shelter of
threatened or affected persons; to provide
for the rapid and orderly provision of relief
to persons and for the restoration of Consistent to the Maximum Extent Practicable
services and property; and to provide for —The PAA would have no influence over whether
Chapter 252 Part | - General the coordination of activities relating to natural, technological, or manmade emergencies or
Emergency Provisions (ss. 252.31- emergency preparedness, response, hostile military or paramilitary actions are Section 4.4
Management 252.63) recovery, and mitigation among and experienced by the State of Florida. Therefore, the

between agencies and officials of Florida,
and other entities outside the state in order
to promote the state’s emergency
preparedness, response, recovery, and
mitigation capabilities through enhanced
coordination, long-term planning, and
adequate funding.

PAA is consistent with any pertinent emergency
response, recovery, and/or mitigation plans.
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. Implements the Federal Emergency
Ezrilr;::‘:]-erftl:c;/nggnning and Planning qnd Community Right-to-Know Act . . . .
Community Right-To- of 1986, Title IIl of the Supe_rfur!d Not applicable—This statute is not applicable to Section 4.5
Know Act (ss. 252.81- Amendments and Reauthorization Act of the ACF Master WCM update. )
’ ’ 1986, ss. 300-329, 42 U.S.C. ss. 11001 et
252.905) : .
seq.; and federal regulations
Establishes an agreement between
member states and governmental entities to
provide for mutual assistance in managing
Part 11l - Emergency any emergency or disaster that is duly
Management Assistance | declared by the governor of the affected Not applicable—This statute is not applicable to None
Compact (ss. 252.921- state(s), whether arising from natural the ACF Master WCM update.
252.9335) disaster, technological hazard, manmade
disaster, civil emergency aspects of
resource shortages, community disorders,
insurgency, or enemy attack.
The purpose is to establish adequate state
Part IV Accidental authorities to implement, fund, and enforce
Release Prevention and | the requirements of the Accidental Release . , . .
Risk Management Preve(rqltion Program of s. 112(1)(7) of the Not applicable—This statute is not applicable to None

Planning (ss. 252.934-
252.946)

federal Clean Air Act and federal the ACF Master WCM update.

implementing regulations for specified
sources.
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Consistent to the Maximum Extent
Practicable—The USACE operates to balance all
authorized purposes throughout the ACF Basin.
Water conservation in both urban and rural areas is
the responsibility of state and local governments
Addresses the state’s administration of and outside the scope of the Water Master Control
Chapter 253 publip Iands. and state prpper'ty and . Manua! ONC.M) update. The PAA would ha\{g no _
State Lands provides guidance and direction regarding appreciable incremental effect on flow conditions in | Section 4.6
the acquisition, disposal, and management | the Apalachicola River compared to the NAA. The
of all state lands. USACE has taken appropriate steps in evaluating
the alternative to develop a plan that is consistent
to the maximum extent practicable with relevant
state plans governing the administration and
management of state lands in the Apalachicola
River corridor.
- . Consistent to the Maximum Extent Practicable
Part | - Parks (ss. Addresses administration and_ mgnagement —The PAA would not have an adverse effect on .
258.001-258.158) of state parks by the FDEP Division of administration and management of state parks and Section 4.7
Recreation and Parks. : ; : 8
preserves in the Apalachicola River corridor.
Consistent to the Maximum Extent
Practicable—The USACE operates to balance all
authorized purposes throughout the ACF Basin.
Water conservation in both urban and rural areas is
Defines the intent of the Aquatic Preserve the responsibility of state and local governments
Chapter 258 Program to protect and preserve those and outside the scope of the Water Master Control
Part Il - Aquatic state-owned submerged lands in areas Manual (WCM) update. The PAA would have no
gtritseesgsks and Preserves (ss. 258.35- which have exceptional biological, appreciable incremental effect on flow conditions in | Section 4.7
258.46) aesthetic, and scientific value and sets the Apalachicola River compared to the NAA. The
them aside as sanctuaries for the benefit of | USACE has taken appropriate steps in evaluating
future generations. the alternative to develop a plan that is consistent
to the maximum extent practicable with relevant
state plans governing the administration and
management of state lands in the Apalachicola Bay
Aquatic Preserve.
Part 11l - Wild And Scenic De“r.‘e.s the_ area encompassed by, Not applicable—This statute is not applicable to .
administration, and management of the Section 4.8

Rivers (s. 258.501)

Myakka River Wild and Scenic River.

the ACF Master WCM update.
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Part IV - Miscellaneous Defines the enforcement responsibilities Not applicable—This statute is not applicable to None
Provisions (s. 258.601) within State Parks and Preserves the ACF Master WCM update.
Consistent to the Maximum Extent Practicable
Chapter 259 . . . . . .
Land Acauisition Authorizes acquisition of environmentally —The PAA would not be in conflict with any
Can Cq?_'s' |ond0r endangered lands and outdoor recreation planned acquisition of environmentally endangered | Section 4.9
Ronser;/.a lon an lands. lands or outdoor recreation lands in the
ecreation Apalachicola River corridor.
Chapter 260 Authorizes acquisition of lands to create a Consistent to the Maximum Extent Practicable
) : . - —The PAA would not have an adverse effect on .
Florida Greenways and recreational trails system and to facilitate S d f ional trail Section 4.10
Trails Act management of the system acquisition and management of recreational trails
’ within the Apalachicola River corridor.
Addresses management and preservation Consistent to the Maximum Extent Practicable
Chapter 267 , 9 . presefval —The PAA is not expected to have an adverse .
L of the state’s archaeological and historical i e Section 4.11
Historical Resources resources effect on archaeological and historic resources
’ along the Apalachicola River compared to the NAA.
Consistent to the Maximum Extent Practicable
—The PAA would generally have a negligible effect
on business and trade in the Florida portion of the
. . ACF Basin. The incremental effects of the PAA on
Provides the framework for promoting and . o S
Part | - General develoning the general business. trade. and ecotourism and commercial fisheries in the
Provisions (ss. 288.0001- tourisnfcgm or?ents of the state"s ' Apalachicola River and Bay would be negligible Section 4.12
288.1258) econom P compared to the NAA. The PAA would provide
Chapter 288 y- slightly increased releases from January through
; May when sufficient water is available in the
Commercial tem that di h | reliability f
Development and system .al wou anrease channel reliability for
Capital Improvements commercial navigation use.
Authorizes the Division of Bond Finance
and Board of Trustees of Internal Consistent to the Maximum Extent Practicable
Part Il - Division Of Bond | Improvement Trust Fund to finance, —The PAA will not have an effect on the
Finance (ss. 288.13- construct, acquire, own, and manage lands, | management objectives of the Division of the None

288.33)

easements, rights-of-way, buildings and
facilities to support the operation of the
State of Florida.

Board of Finance activities related to the operation
of property in the Florida portion of the ACF Basin.
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Provides for the establishment, operation,
Part IIl - Foreign Trade and maintenance of foreign traqe zones in . . . .
Zones (ss. 288.35- ports of entry_ to_ encourage foreign Not applicable—This statute is not applicable to None
288.38) ) ) commerce Wlthln the framework of the the ACF Master WCM update.
’ federal Foreign Trade Zones Act of 1934,
19 U.S.C. ss. 81a-81u.
Pz_art l\./ A Sm'_';lll and Establishes a program to_ encourage and Not applicable—This statute is not applicable to
Minority Business (ss. manage small and minority business the ACF Master WCM update None
288.7015-288.714) opportunities in the State of Florida ’
Establishes the Florida Export Finance
Corporation to expand employment and
Part V - Export Finance '”Cofg.e opbpor.tunltles.fﬁrl rt;:5|den.ts by d Not applicable—This statute is not applicable to N
(ss. 288.770-288.778) providing busIness with information an the ACF Master WCM update. one
technical assistance on export
opportunities, exporting techniques, and
financial assistance.
Consistent to the Maximum Extent
Practicable—The USACE operates to balance all
authorized purposes throughout the ACF Basin.
Provide a long-term source of funding for The PAA would have no appreciable incremental
Part VI - Gulf Coast efforts of economic recovery and effect on flow conditions in the Apalachicola River
Economic Corridor (ss. enhancement in the Gulf Coast region for compared to the NAA. The USACE has taken Section 4.13
288.80-288.8018) areas affected by the Deepwater Horizon appropriate steps in evaluating the alternative to
incident. develop a plan that is consistent to the maximum
extent practicable with relevant state plans related
to economic recovery and enhancement for areas
affected by the Deepwater Horizon incident.
Part VII - International To assist in the strengthening of . . . .
Affairs (ss. 288.809- international sanctions against Fidel Castro Not applicable—This statute is not applicable to None

288.855)

and the Republic of Cuba.

the ACF Master WCM update.
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E:tt?g'zzgifn:itsrg’é{fjolzlgfni’cipcé’ntig;gn Consistent to the Maximum Extent Practicable
Part VIII - Enterprise S P 9 —The PAA will not have an effect on the
. for the state, utilizing private sector and " : .
Florida, Inc. (ss. 288.901- - ; management objectives of the Enterprise Florida None
public sector expertise to advance - o . .
288.923) o . activities within the Florida portion of the ACF
opportunities and markets for Florida Basin
businesses. )
Part IX - Technolo Establishes the framework and
24 management of the Florida Small Business | Not applicable—This statute is not applicable to
Development (ss. o h None
288.95155-288.955) Technology Program within Enterprise the ACF Master WCM update.
’ ’ Florida.
Part X - Capital Establishes a special development finance
P authority to attract and encourage activities | Not applicable—This statute is not applicable to
Development (ss. None
288.9602-288.9614) that promote a more balanced and stable the ACF Master WCM update.
’ ’ economy in Florida.
Establishes the Institute for the
Part X| - Capital Commercialization of Public Research and
Formation (sps 288.9621- creates the Florida Technology Seed Not applicable—This statute is not applicable to None
288.9627) ' ’ Capital to foster private-sector investment the ACF Master WCM update.
’ funding, to attract advantageous business
opportunities.
Part XII - Defense Provides a mechanism to coordinate with
Conversion and ths;id?;ihgogfri:g:n;ﬂvg hninar;gllt?(r)y osed Not applicable—This statute is not applicable to None
Transition (ss. 288.972- | p2°°>: ' prop the ACF Master WCM update.
288.987) or closure_ and supports the locally affected
’ communities.
Part XIlI - New Markets .
Development Program Ef;a?gi??; gr],iol\lﬂerg lt\aﬂi;kei::lllijnev\:ei!?na;nnet?; Not applicable—This statute is not applicable to None
Act (ss. 288.991- ? e ge cap n the ACF Master WCM update.
288.9922) rural and urban low-income communities.
Part XIV - Microfinance Expands job opportunities for Florida’s . T . .
Programs (ss. 288.993- workforce by increasing access to credit to Not applicable—This statute is not applicable to None

288.9937)

entrepreneurs and small businesses.

the ACF Master WCM update.




Florida Coastal Management Program Consistency Review

Apalachicola-Chattahoochee-Flint (ACF) River Basin
Master Water Control Manual (WCM) Update

Technical
Support
Document
Statute Part Scope Consistency Determination Reference
Chapter 334 . . . . . .
T P . Addresses the state’ policy concerning Not applicable—This statute is not applicable to Section 4.14
Algjamn;sn‘)i:{rt:ttilgr? transportation administration. the ACF Master WCM update. ’
Chapter 339 ) . . . . . .
T P tation Fi Addresses the financial and planning needs | Not applicable—This statute is not applicable to Section 4.14
a:l?jnFS’F;r:n?r:gn inance of the state’s transportation systems. the ACF Master WCM update. )
Consistent to the Maximum Extent Practicable
—Implementation of the PAA would be expected to
have no appreciable incremental effect on flow
conditions (quantity or timing) in the Apalachicola
Part | - State Water River compared to the NAA. Therefore, the PAA
Addresses the state’s policy concerning would not be expected to have an incremental .
Resource Plan (ss. - . . . Section 4.15
373.012-373.200) water resources. effect on salllnlty and hydrodynamic conditions in
’ ’ the Apalachicola Bay estuary compared to the
NAA. No appreciable change in water quality in the
Ch 373 Apalachicola River is expected as a result of the
apter PAA, and thus no changes would be expected in
Water Resources the Apalachicola Bay estuary.
Part Il - Permitting of Authorizes Water Management Districts
Consumptive Uses Of Wr'ghlpamefosrt?etsig\flﬁlizgd: tor(l)n\jglliTent a Not applicable—This statute is not applicable to Section 4.16
Water (ss. 373.203- prog J app the ACF Master WCM update/WSSA. :
373.250) requests f_or consumptive use _of water
’ within their respective jurisdictions.
Part 11l - Regulation of Regulate the construction, repair, and . hi . .
Wells (ss. 373.302- abandonment of wells, and the persons and Not applicable—This statute is not applicable to None

373.342)

businesses that perform those services.

the ACF Master WCM update/WSSA.
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Provides extensive authority over the
management of surface waters in Florida
and mandates a permitting, review and
approval process for activities to assure that i i
those activities are not contrary to the public | COnsistent to the Maximum Extent
interest. Practicable—The USACE operates to balance all
authorized purposes throughout the ACF Basin.
Part IV - Management . . The PAA would have no appreciable incremental
and Storage of Surface | Section 373.428 (Federal Consistency - effect on flow conditions in the Apalachicola River | o ../ 1~
Waters (ss. 373.403- http://www.flsenate.gov/Laws/Statutes/2016 | compared to the NAA. The USACE has taken ection 4.
373.468) [373.428) mandates that activities regulated | 4ppropriate steps in evaluating the alternative to
herein are subject to federal consistency develop a plan that is consistent to the maximum
review under Section 380.23, (Land and extent practicable with relevant state plans related
Water Management ) the final agency to the management and storage of surface waters.
action shall constitute the state’s
determination as to whether the activity is
consistent with the federally approved
Florida Coastal Management Program.
This section is referred to as the
Part V - Finance and “Everglades Restoration Investment Act” . . . .
Taxation (ss. 373.470- and defines the management and funding {\rl]c::cplgl;\j:g:r_v\;g;\j ifé:tti is not applicable to None
373.591) of activities directly related to restoration of '
the Everglades.
Provides several miscellaneous provisions
related to enforcement, employee relations,
penalties, and preference of project award
to small businesses and the State
University System.
Part VI - Miscellaneous Not applicable—These provisions are not
Provisions (ss. 373.603- applicable to the ACF Master WCM update. The None

373.69)

Section 373.69
(http://www.flsenate.gov/Laws/Statutes/201
6/373.69) specifically defines the
Apalachicola-Chattahoochee-Flint River
Basin Compact between the states of
Alabama, Florida and Georgia and the
United States of America.

ACF Basin Compact was allowed to expire in 2003.



http://www.flsenate.gov/Laws/Statutes/2016/373.428
http://www.flsenate.gov/Laws/Statutes/2016/373.428
http://www.flsenate.gov/Laws/Statutes/2016/373.69
http://www.flsenate.gov/Laws/Statutes/2016/373.69
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Consistent to the Maximum Extent
Practicable—The USACE operates to balance all
authorized purposes throughout the ACF Basin.
Part VII - Water Supply T S - The PAA would have no appreciable incremental
. : 0 promote the availability of sufficient o, ; ) .
Policy, Planning, water for all existing and future reasonable- effect on flow conditions in the Apalachicola River Section 4.18
Production, and Funding beneficial uses and natural systems compared to the NAA. The USACE has taken ’
(ss. 373.701-373.715) ' appropriate steps in evaluating the alternative to
develop a plan that is consistent to the maximum
extent practicable with relevant state plans related
to the management of Florida’'s water supply.
Part VIII - Florida Springs . Consistent to the Maximum Extent Practicable
. : Provides for the management and X
and Aquifer Protection : - . —The PAA will not have an effect on the
protection of water quality in Outstanding - . . . None
Act (ss. 373.801- Florida Sorings management activities associated with Outstanding
373.813) pring Florida Springs.
rPer(c:)rvelgteiSrEOrl)’lgr?mr?grjetzeg:::\iﬁn%un?oor Cons!stent to the Maximum Extent
Chapter 375 recreational Suppl dd dd ib Practicable—The USACE operates to balance all
pply and demand, describe . .
Outdoor Recreation and current recreational opportunities, estimate authorized purposes throughout' the ACF Basin. Section 4.19
) d for additional ional The PAA would have no appreciable incremental
Conservation Lands need for a |t|on(ejl recreationa effect on flow conditions in the Apalachicola River
opportunities, and propose means to meet compared to the NAA.
the identified needs.
Consistent to the Maximum Extent Practicable
—Implementation of the PAA would not be
expected to directly involve the transfer, storage,
Chapter 376 and transportation of hazardous and toxic
. Regulates transfer, storage, and pollutants. Operations at Jim Woodruff Lock and
PoIIutaqt Discharge transportation of pollutants and cleanup of Dam might involve handling small amounts of Section 4.20
Prevention and pollutant discharges. hazardous and toxic materials. Appropriate
Removal material handling, storage and use protocols, and
contingency plans are in place to properly handle
those materials and to manage any unexpected
releases.
Chapter 377 Part | - Regulation of Oil | Addresses regulation, planning, and Consistent to the Maximum Extent Practicable
and Gas Resources (ss. | development of energy resources of the —The PAA would not affect regulation, planning, None

Energy Resources

377.01-377.43)

state.

and development of energy resources of the state.
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Promotes investment and the
implementation of strategies to assure that | Consistent to the Maximum Extent Practicable
Part Il - Planning and Florida’s energy infrastructure is reliable, —The PAA would not affect regulation, planning,
Development (ss. and the State takes steps to enhance and development of energy resources of the state. | Section 4.21
377.601-377.712) energy independence and diversification, Hydropower generation in the ACF projects would
stabilize energy costs, and reduce slightly decrease under the PAA.
greenhouse gas emissions.
Part Il - Renewable Provides incentives to diversify the state’s
Energy and Green energy supplies, reduce dependence on Consistent to the Maximum Extent Practicable
Government foreign oil, and mitigate the effects of —The PAA would not affect regulation, planning, None
Programs (ss. 377.801- | climate change by providing funding for and development of energy resources of the state.
377.816) activities designed to achieve these goals.
Consistent to the Maximum Extent
Practicable—The USACE operates to balance all
authorized purposes throughout the ACF Basin.
The PAA would have no appreciable incremental
effect on flow conditions and is not likely to have an
adverse effect on resources within the Apalachicola
River and adjacent Gulf of Mexico area compared
to the NAA. The PAA would not be expected to
Establishes and empowers the Fish and have an incremental effect on salinity and
Chapter 379 Part | - General Wildlife ConselrvationdCorrflmissif(_)nhto J hydrodynamic cogditiohns in the Apaléichico_la Bay
Fish and Wildlife Provisions (ss. 379.101- manage, regulate, and enforce fish an estuary compared to the NAA. Listed species Section 4.22

Conservation.

379.237)

wildlife conservation measures in Florida in
cooperation with adjoining States and the
Federal Government. .

(federal and state) were reviewed for potential
effects. Federally-listed species in Florida (many of
which are also state-listed) have been subjected to
Section 7 consultation under the Endangered
Species Act. State-listed species that are not
federally-listed were also identified and considered
as part of this consistency review and
determination. No state-listed species are expected
to be jeopardized by the PAA. A comprehensive
list of the state-listed species is appended to this
consistency determination (appendix B).
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Consistent to the Maximum Extent
Practicable—The USACE operates to balance all
Policy of the state to manage and preserve | authorized purposes throughout the ACF Basin.
it's renewable marine fishery resources, The PAA would have no appreciable incremental
Part Il - Marine Life (ss. based upon the best_ available information, effect on flow conditions a_m(_j is not likely t(_) adverse .
379.2401-379.26) emphasm_ng protection a}nd enh_ancemen_t th_e effect on resources within the Apalachicola Section 4.22
’ ’ of the marine and estuarine environment in | River and adjacent Gulf of Mexico area compared
such a manner as to provide for optimum to the NAA. The PAA would not be expected to
sustained benefits have an incremental effect on salinity and
hydrodynamic conditions in the Apalachicola Bay
estuary compared to the NAA.
Part 11l - Freshwater Prohibition on the release of non-native Consistent to the Maximum Extent Practicable
Aquatic Life (ss. 379.28- | species, pollutants, explosives, or other —The PAA will not introduce prohibited materials Section 4.23
379.295) substances into fresh waters of the state. or species into the fresh waters of Florida.
Consistent to the Maximum Extent Practicable
Part IV - Wild Animal Life | Preservation of hunting lands in Florida and | —The PAA will not adversely affect wildlife None
(ss. 379.3001-379.305) regulates hunting activities. management areas or the species regulated in this
Part.
PartV - Law Establishes law enforcement procedures Consistent to the Maximum Extent Practicable
Enforcement (ss. 379.33- | and penalties to uphold the fish and wildlife | —The PAA will not adversely affect law None
379.343) conservation policies of the State. enforcement strategies and programs in Florida.
Part VI - Licenses For Establishes a program to manage and . . . .
Recreational Activities administer recreational hunting and fishing {\rl]c::Cplglll\;:g:r_ng;\?l lsjt;é:tti is not applicable to None
(ss. 379.35-379.359) licensing and educational programs. ’
Part VIl - Nonrecreational Establishes a program to manage and
. administer nonrecreational hunting and Not applicable—This statute is not applicable to
Licenses (ss. 379.361- L . . 4 he ACE Master WCM update None
379.377) fishing Ilcen§|ng and includes proyldes on the up .
the possession of regulated species.
Part VIl — Penalties (ss Defines the civil and criminal penalties Consistent to the Maximum Extent Practicable
" | associated with violation of the fish and —The PAA will not adversely affect law None

379.401-379.504)

wildlife conservation measures of Florida.

enforcement strategies and programs in Florida.
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Consistent to the Maximum Extent Practicable
—The PAA would not be expected to affect local
Part | - Environmental Establishes land and water management decisions relating to growth and development in the
Land and Water policies to guide and coordinate local Apalachicola River corridor. The PAA would Secti
oy . . . . ection 4.24
Management (ss. decisions relating to growth and provide slightly increased releases from January
380.012-380.12) development. through May when sufficient water is available in
the system that would increase channel reliability
for commercial navigation use.
Consistent to the Maximum Extent
Authorization to maintain and update a Practicable—The USACE operates to balance all
Part Il - Coastal Planning program based on existi.ng ste}tutgs and authorized purposes throughout. the ACF Basin.
and Management (ss. exnstmg.rules and submit appllcatlon.s to the | The PAA would hayg no appr.euablg incremental Section 4.24
Chapter 380 380.20-380.285 appropriate federal agency as a basis for effect on flow conditions and is not likely to adverse
Land and Water -20-380.285) receiving funds under the Coastal Zone the effect on resources within the Apalachicola
Management Management Act. River and adjacent Gulf of Mexico area compared
to the NAA.
Establishes the Florida Community Trust to
administer, coordinate, or fund activities
and projects that assist local governmental | Consistent to the Maximum Extent
agencies in bringing comprehensive plans Practicable—The USACE operates to balance all
Part 11l - Florida into compliance and help implement the authorized purposes throughout the ACF Basin.
Communities Trust (ss. goals, objectives, and policies of the The PAA would have no appreciable incremental Section 4.24
380.501-380.515) conservation, recreation and open space, effect on flow conditions and is not likely to adverse
and coastal elements of local the effect on resources within the Apalachicola
comprehensive plans, or which will River and Gulf of Mexico compared to the NAA.
otherwise serve to conserve natural
resources.
Chapter 381 Establishes.public policy concerning the _ _
Public Health General state’s public health system to promote, Not applicable—This statute does not apply to the None
Provisions ’ protect, and improve the health of all people | ACF Master WCM update.
in the state.
Addresses mosquito control efforts in the
Chapter 388 state to protect human health and safety, Consistent to the Maximum Extent Practicable
promote economic development of the —The PAA would not affect any ongoing mosquito | None

Mosquito Control

state, and facilitate the enjoyment of the

state’s natural attractions.

control efforts in the ACF Basin.
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Technical
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Statute Part Scope Consistency Determination Reference
. . . . Consistent to the Maximum Extent Practicable
Establishes public policy concerning —The PAA would not have an incremental effect ;
Part | - Pollution Control environmental control in the state to . . o . Section 4.25
. on air quality. Water quality in the Apalachicola
(ss. 403.011-403.42) conserve state waters, protect and improve Ri dB Id be i Iy aff d
water quality, and maintain air quality Iver and Bay would not be incrementally affecte
! ) under the PAA compared to the NAA.
Sets up a program to evaluate and
Part Il - Electrical Power | appropriately site, power generation and Consistent to the Maximum Extent Practicable
Plant and Transmission transmission infrastructure in Florida in a —The PAA would not affect any ongoing electrical None
Line Siting (ss. 403.501- | manner that addresses service needs with | power plant and transmission line siting efforts in
403.539) minimal effects on human health and the the ACF Basin.
environment.
B et i | Consisent o the Maximu Exten
- pac Pe P Practicable—The USACE operates to balance all
the national environment protection - .
) i authorized purposes throughout the ACF Basin.
Part IIl - Interstate programs; to promote intergovernmental S
. . - . - The PAA would have a negligible incremental .
Chanpt Environmental Control cooperation for multistate action relating to o, . - Section 4.26
pter 403 ; . : effect on flow conditions and is not likely to adverse
. Compact (s. 403.60) environmental protection through interstate s -
Environmental Control . . the effect on resources within the Apalachicola
agreements; and to encourage cooperative . . :
. - - River and adjacent Gulf of Mexico area compared
and coordinated environmental protection
! to the NAA.
across state boundaries.
Part IV - Resource . Consistent to the Maximum Extent Practicable
Addresses solid waste management, .
Recovery and ; —The PAA would not affect any ongoing or future .
recycling programs, and resource recovery - . ; Section 4.27
Management (ss. within the state solid waste management strategies or programs in
403.702-403.7721) ) the ACF Basin.
To promote more efficient, effective, and
economical operation of certain
. env!r(_)nmenta_l agencies by trans_ferrlng Consistent to the Maximum Extent Practicable
Part V - Environmental decision-making authority to environmental —_The PAA would not affect anv ondoind or future
Regulation (ss. 403.801- | district centers and delegating to the water Y ongoing None

403.8163)

management districts permitting functions
related to water quality. To promote proper
administration of Florida’s landmark
environmental laws.

regulatory programs, or their administration, in the
ACF Basin.
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Technical
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Statute Part Scope Consistency Determination Reference
Part VI - Water Supplv: Consistent to the Maximum Extent Practicable
pply; Provisions for safe public water supply and | —The PAA would not affect any ongoing or future
Water Treatment Plants . . . None
treatment systems. public water system operations or programs in the
(ss. 403.850-403.891) -
ACF Basin.
Consistent to the Maximum Extent
Practicable—The USACE operates to balance all
Part VIl - Miscellaneous Protection of riparian rights, preservation of authorized purposes througho_ut the ACF Basin.
S L The PAA would have a negligible incremental .
Provisions (ss. 403.90- mangroves, and coral reef protection in SE ., d . Section 4.28
. effect on flow conditions and is not likely to adverse
403.9338) Florida, o -
the effect on resources within the Apalachicola
River and adjacent Gulf of Mexico area compared
to the NAA.
To establish a coordinated permitting
Part VIII - Natural Gas process for the location, installation, and Consistent to the Maximum Extent Practicable
Transmission Pipeline maintenance of natural gas transmission —The PAA would not affect any ongoing or future None
Siting (ss. 403.9401- pipelines to balance the need for natural regulatory programs, or their administration, in the
403.9425) gas supplies and the impact on the public ACF Basin.
and environment.
Intent is to provide for an expedited
permitting and comprehensive plan Consistent to the Maximum Extent Practicable
Part IX - Expedited amendment process for economic —The PAA would not affect any ongoing or future None
Permitting (s. 403.973) development projects that take into regulatory programs, or their administration, in the
consideration the protection of the state’s ACF Basin.
environment
Pa_“ l. - Manufactured Establishes minimum requirements for Not applicable—This statute does not apply to the
Buildings (ss. 553.35- - None
manufactured buildings ACF Master WCM update.
553.42)
. Incorporates accessibility requirements of
Chapter 553 - . . A . .
B 'Ig' q EzrntollilcaACZ?jslifrlggynSy the Americans with Disabilities Act of 1990, | Not applicable—This statute does not apply to the None
C”' 't”g fti_” Standards | (se 553%%1_553 514) as amended, 42 U.S.C. ss. 12101 et seq., | ACF Master WCM update.
onstruction standards ' ’ ’ and adopts federal standards.
Part lll - Trench Safety Purpose is to pr.owde for !ncreasgd worker Not applicable—This statute does not apply to the
safety by requiring compliance with None

Act (ss. 553.60-553.64)

sufficient standards for trench safety.

ACF Master WCM update.
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Statute Part Scope Consistency Determination Reference
Part IV - Florida Building | Addresses building construction standards . i
Code (ss. 553.70- and provides for a unified Florida Building Egtlza&ggt(;?%ecMTS'Sd‘:tztUte does not apply to the None
553.898) Code. paate.
Part V - Thermal Mandates the preparation of a statewide
L uniform standard for energy efficiency in the | Not applicable—This statute does not apply to the
Efficiency Standards (ss. thermal design and operation of all ACF Master WCM update None
553.900-553.912) I 9 P pdate.
buildings.
Part VI - Energy Provides statewide minimum standards for . T
Conservation Standards | energy efficiency in certain products such thlza'\aglsltcez:t\)llvecMTSlsdzttitute does not apply to the None
(ss. 553.951-553.975) as appliances, lighting, and water fixtures P )
) Development of building codes for radon-
Part Vi St_andards For resistant buildings; funding; rules for radon- | Not applicable—This statute does not apply to the
Radon-Resistant . . ; ; None
PR resistant passive construction standards; ACF Master WCM update/WSSA.
Buildings (s. 553.98) .
ordinances.
Part VIII - Building . . . .
Energy-Efficiency Rating ;Fh;gnlirsp%s;(eril;r:hlihr;a(retnlgrto Igsfinctigc of Not applicable—This statute does not apply to the None
System (ss. 553.990- yste 9 9y y ACF Master WCM update/WSSA.
buildings.
553.998)
1o remote I spproate and effeent | consistent to the Maimum xtent
| P Practicable—The USACE operates to balance all
Chapter 582 water quality, prevent floodwater and . .
. : - authorized purposes throughout the ACF Basin. .
Soil and Water sediment damage, preserve wildlife, protect . . Section 4.29
. . The PAA would have a negligible incremental
Conservation public lands, and protect and promote the ff il and in th
health, safety, and general welfare of the efiect on soil and water resources in the
! ! Apalachicola River compared to the NAA.
people of this state.
Establishes public policy concerning the Consistent to the Maximum Extent
Chapter 597 cultivation ofpa uat?c oryanisms in t%e state Practicable—The USACE operates to balance all
q 9 authorized purposes throughout the ACF Basin. Section 4.30

Aquaculture

to enhance the growth of aquaculture, while
protecting the state’s environment.

Implementation of the PAA would not affect any
ongoing aquaculture activities in the ACF Basin.




Technical Support Information for
Coastal Zone Management Act, Federal Agency Consistency Determination

Update of the Water Control Manual for the Apalachicola-Chattahoochee-Flint River

Basin in Alabama, Florida, and Georgia and a Water Supply Storage Assessment

1 INTRODUCTION

On 2 October 2015, the U.S. Army Corps of Engineers, Mobile District (USACE) released a
Draft Environmental Impact Statement (DEIS) (USACE, 2015) for an Update of the Water
Control Manual (WCM) for the Apalachicola-Chattahoochee-Flint (ACF) River Basin in
Georgia, Alabama and Florida. The DEIS has been provided to Federal and State agencies,
including the Florida Department of Environmental Protection, and the public.

This document is provided to supplement the USACE determination of compliance with the
Florida Coastal Management Program. This is a description of the Proposed Action Alternative
(PAA) and a summary of the impacts that would be relevant to the Coastal Zone Management
Consistency Determination. At a future date USACE will release a Final Environmental Impact
Statement (FEIS) which will fully evaluate the impacts of the proposed action.

After consideration of all comments submitted in response to release of the DEIS and a revised
Water Supply Storage request by the State of Georgia, several modifications were made to the
proposed action to be evaluated in the FEIS. Although they will be discussed in more detail in
the next section, the modifications are as follows:

1.

The FEIS proposed action alternative analysis does not assume that Bear Creek Reservoir
and Glades Creek Reservoir are constructed. The DEIS assumed they were constructed.
Both of these permit applications have been withdrawn or suspended.

The FEIS proposed action alternative assumes a gross withdrawal of 242 MGD from
Lake Lanier directly and 379 MGD downstream. The DEIS proposed action alternative
assumes a gross withdrawal of 185 MGD from Lake Lanier directly and 408 MGD
downstream.

The FEIS proposed action alternative analysis utilized the latest version of HEC-ResSim
(the DEIS proposed action alternative used the previous HEC-ResSim version).

The FEIS proposed action alternative analysis used an updated Area Capacity Curve for
Lake Lanier.

The FEIS analysis includes updates to the HEC-5Q based on comments received on the
DEIS proposed action alternative.



2 PURPOSE AND NEED

The proposed action is to update the water control plans and manuals for the ACF Basin as
directed by Secretary of the Army Pete Geren on January 30, 2008. Specifically, the purpose and
need for the federal action is to determine how the USACE projects in the ACF Basin should be
operated for their authorized purposes, in light of current conditions and applicable law, and to
implement those operations through updated water control plans and manuals. Conditions in the
basin (e.g., population, socioeconomic, land use, infrastructure, and demand for water resources)
have changed substantially since USACE reservoirs were authorized and constructed, and a
variety of applicable federal and state environmental laws have been passed and implemented.
Operation of USACE reservoir projects in the basin both affect, and are affected by, current
conditions in the basin and must comply with current laws and regulations. This action will result
in an updated Master Manual, including updated water control plans and manuals for the ACF
system and each USACE project within that system, that reflect operations under existing
congressional authorizations, taking into account changes in basin hydrology and demands from
years of growth and development, new/rehabilitated structural features, legal developments, and
environmental issues.

The updated Master Manual will also include a comprehensive basinwide drought operations
plan in accordance with the pertinent USACE regulations. Both the Master WCM and the
drought operations plan are needed to accomplish specific congressionally authorized and
general statutory authorized project purposes in the basin.

Updates to the WCMs are also needed to:

e Capture project and system operations that have been refined over the years because
of changes in basin hydrology and withdrawals/consumption that resulted from years
of growth and development.

e Reflect drought operations requirements to account for new data and operational
changes.

e Update data reflecting basin conditions.

e Account for new or rehabilitated project structural features.

e Address environmental objectives for water quality, federally listed threatened and
endangered species, and fish management.

e Capture and use real-time data provided by additional gages and monitoring devices
installed since the last Master Manual updates.

e Use the latest computer models and techniques to evaluate and establish guidelines
for project operations.

e Improve and streamline methods for data exchange between USACE and other
agencies.

On May 16, 2000, the Governor of the State of Georgia submitted a formal request to the
Assistant Secretary of the Army for Civil Works to adjust the operation of Lake Lanier and to
enter into agreements with the state or water supply providers to accommodate increases in water
supply withdrawals from Lake Lanier and downstream at Atlanta over the next 30 years,
culminating in total gross withdrawals of 705 million gallons per day (mgd)—297 mgd from



Lake Lanier and 408 mgd downstream—~by the year 2030. The Assistant Secretary of the Army
for Civil Works in 2002 denied Georgia’s request, concluding that a reallocation of conservation
storage in Lake Lanier sufficient to accommodate the requested withdrawals would exceed the
Secretary’s authority. The 2011 decision of the 11th Circuit Court of Appeals, set aside the
Army’s 2002 decision to deny Georgia’s request and ordered USACE to reconsider whether it
has the legal authority to operate the Buford project to accommodate Georgia’s request. USACE
provided a legal opinion on remand, concluding that it has sufficient authority under applicable
law to accommodate that request, but noting that any decision to take action on Georgia’s request
would require a separate analysis.

On January 11, 2013, the Governor of the State of Georgia provided the Assistant Secretary of
the Army for Civil Works with updated demographic and water demand data to confirm the
continued need for 705 mgd to meet Georgia’s water needs from Lake Lanier and the
Chattahoochee River to approximately the year 2040 rather than 2030 as specified in the 2000
request. The 2013 request was considered in the draft EIS published in October 2015. On
December 4, 2015, the Georgia Environmental Protection Division (GAEPD), on behalf of the
State of Georgia, provided additional updated demographic and water demand data that reduced
the state’s needs from a total of 705 mgd to a total of 597-621 mgd—242 mgd from Lake Lanier
(instead of 297 mgd) and 355-379 mgd downstream (instead of 408 mgd)—through the year
2050 rather than 2040 as specified in the 2013 request. Because of the Circuit Court ruling of
June 2011 and the USACE legal opinion, updating the water control plans and manuals will
include making a decision on Georgia’s water supply request.

3 DESCRIPTION OF PROPOSED ACTION

Under the PAA, the USACE would continue to operate projects in the ACF Basin in a balanced
manner to achieve all authorized project purposes, while continuously monitoring the total
system water availability to ensure that project purposes can at least be minimally satisfied
during critical drought periods. The intent would be to maintain a balanced use of conservation
storage rather than to maintain the pools at or above certain predetermined elevations; however,
in times of high-flow conditions, flood risk management regulation would supersede all other
project functions. At all times, USACE would seek to conserve the water resources entrusted to
its regulation authority. The PAA does not include construction of any new facilities or
infrastructure. The following sections describe the PAA.

3.1 Guide Curves and Action Zones

In conjunction with meeting authorized project purposes, an important function of the reservoirs
in the ACF Basin is to store water when there is an abundance of rain and to release water when
there is less rain in an effort to ensure that all water needs can be met throughout the year. Water
management in this context is a complex process that requires consideration of many competing
demands for water in the basin, consideration of past and anticipated future hydrologic
conditions, collaboration with agencies and stakeholders, and determination of the most
appropriate operating conditions for all the reservoirs in the basin to meet both human and
natural system needs. Water is managed in the reservoir projects in the ACF Basin for a variety
of purposes, including flood risk management, hydroelectric power generation, navigation, fish
and wildlife conservation, recreation, water supply, and water quality. Water demands can be

3



consumptive or nonconsumptive. Consumptive demands involve withdrawal of water from the
basin for some purpose and not returning it or any portion thereof, directly back to the basin.
Municipal, industrial, and thermal power water supply consumes a portion of the withdrawn
water and returns a portion of the water back to the basin as treated wastewater. For purposes of
this analysis, agricultural water supply withdrawals are assumed to provide no return flows to the
surface water streams. In contrast, hydroelectric power generation demand is a nonconsumptive
use of water. It uses the flow in the river to drive hydroelectric power turbines to generate
electricity, but no water is withdrawn or lost from the system. In considering basin water
management, it is critical to account for the various withdrawals (losses) from and returns (gains)
to the system. Water is lost to the system through evapotranspiration (the total of evaporation
and plant transpiration), Municipal and Industrial (M&I) water withdrawals, thermal cooling
water withdrawals, agricultural water withdrawals, groundwater transfers, and interbasin
transfers. Water is returned, or added, to the basin through precipitation, treated M&I
wastewater discharges, thermal power plant discharges, groundwater baseflow contribution, and
interbasin transfers.

USACE releases water from its reservoirs primarily through hydropower generation and releases
through the spillway gates. Hydropower generation is the preferred method and is generally
used except in flood operations or in situations that prohibit the use of turbines, such as
maintenance operations. In order to allow the most efficient use of its reservoirs for all project
purposes, USACE has established guide curves that serve as target water levels during the year.
The guide curves allow for lower reservoir levels during greater risk of flood conditions,
typically the rainy winter and spring season, and higher reservoir level during drier periods. This
allows storage of water during flood events and release of water during dry weather. Action
Zones within the conservation pool (area under the guide curve) allow the decision maker to best
balance the authorized purposes as the reservoir is drawn down through increasingly critical
levels.

Under the PAA, the USACE would not modify any guide curves of the ACF projects but would
modify the action zones for Lake Lanier, West Point Lake, and Walter F. George Lake. The
zones are used to manage the lakes at the highest level possible while balancing the needs of all
the authorized purposes. Zone 1, the highest in each lake, defines a reservoir condition where all
authorized project purposes can be met. As lake levels decline, Zones 2 through 4 define
increasingly critical system status where purposes can no longer fully be met. The action zones
also provide guidance on meeting minimum hydroelectric power needs at each project.

The revised action zones were derived considering numerous factors, including the ability of the
reservoirs to refill (considering hydrology, watershed size, and physical constraints of each
reservoir), recreation effects and hazard levels, and the proportionality of zone drawdown
between projects. Other factors or activities might cause the lakes to operate differently than the
action zones are described, including exceptional flood risk management measures, fish spawn
operations, approved deviations, maintenance and repair of turbines, emergency situations (such
as a drowning and chemical spills), draw-downs because of shoreline maintenance, releases
made to free grounded barges, and other special circumstances.



The storage projects (Lanier, West Point, and Walter F. George) would be operated to maintain
their respective lake level in the same action zones concurrently. Because of the hydrologic and
physical characteristics of the river system and factors mentioned above, however, there might
be periods when one lake would be in a higher or lower zone than another. When that occurs,
the USACE would conduct operations to bring the lakes into balance with each other as soon as
conditions allow. By doing so, effects within the river basin would be shared equitably among
the projects. The action zones for the PAA are shown in Figures 1-3.
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3.2 Fish and Wildlife Conservation

There is no single operation for fish and wildlife conservation, rather there are several related
operations that are implemented in the PAA. West Point Dam is the only federal project in the
ACF Basin with fish and wildlife conservation specifically included in its original congressional
authorization. Nonetheless, the ACF Basin USACE reservoirs (i.e., Lanier, West Point, Walter
F. George, Andrews, and Seminole lakes) operate to support fish and wildlife conservation
pursuant to the authority in either the Fish and Wildlife Coordination Act or the Endangered
Species Act. Generally, reservoir operations for fish and wildlife conservation consist of either
maintaining pool elevations during fish spawns or making special releases to minimize the
possibility of fish kills. Special drawdowns for specific environmental purposes may be
specified from time to time, but only after coordination with state and federal resource agencies
and others, as appropriate. Although the possibility of requiring water control actions may
extend throughout a season, the actual actions are usually of short duration. In addition to
fishery management, operations include aquatic plant control, waterfowl, and other terrestrial
habitat management. The various projects in the basin have specific operations for fish and
wildlife, which are described in the individual project WCMs. Specific fish and wildlife
conservation activities on USACE ACF Basin projects are addressed in more detail in the
following paragraphs.

Federally-Listed Species—Under the PAA, the USACE would continue to make releases for
federally-listed, threatened, and endangered species below Jim Woodruff Dam on the basis of
seasonal requirements (spawning, non-spawning, and winter), composite conservation storage,
and basin inflows.

Release requirements dictated by composite conservation storage would be in accordance with
the revised action zones discussed above in the Guide Curves and Action Zones section.

The USACE would manage releases from Jim Woodruff Dam to support the federally-protected
Gulf sturgeon and mussel species (fat threeridge, purple bankclimber, and Chipola slabshell) in
the Apalachicola River. Daily releases to provide support for fish and wildlife conservation from
Jim Woodruff Dam are dictated by two parameters: a minimum discharge (measured in cfs) and
a maximum fall rate [measured in feet per day (ft/day)].

Minimum discharges from Jim Woodruff Dam would vary according to composite conservation
storage, basin inflow per the 7-day moving average, and by month. Table 2 shows these
minimum releases, which are measured as a daily average flow in cfs at the USGS gage at
Chattahoochee, Florida. During normal and above normal hydrological conditions within the
basin, releases greater than the minimum release provisions could occur consistent with the
maximum fall rate schedule described below, or as needed to achieve other project purposes,
such as hydroelectric power generation or flood risk management.

During the spawning period (March to May), two sets of four basin inflow thresholds and
corresponding releases would exist according to composite conservation storage in Zones 1 and
2 or composite conservation storage in Zone 3. When composite conservation storage falls
below the bottom of Zone 2 into Zone 3, the drought contingency operations would be triggered.
However, since the decision to implement drought contingency operations occurs monthly, a
minimum flow provision while in composite conservation Zone 3 is also included. The USACE



Table 2. Jim Woodruff Lock and Dam, Apalachicola River Minimum Discharge for Federally-Listed Species
by Month and by Basin Inflow (BIl) Rates

Composite Min. Releases from Jim
conservation Basin inflow (BI)?2 Woodruff Lock and DamP
Months storage zone (cfs) (cfs) BI available for storage?
March—-May | Zones 1 > 34,000 = 25,000 Up to 100% BI>25,000
and 2 > 16,000 and < 34,000 = 16,000+50% BI > 16,000 Up to 50% BI>16,000
> 5,000 and < 16,000 =BI
< 5,000 =5,000
Zone 3 > 39,000 = 25,000 Up to 100% BI1>25,000
> 11,000 and < 39,000 =11,000+50% BI > 11,000 Up to 50% BI>11,000
>5,000 and < 11,000 =BI
< 5,000 =5,000
June- Zones 1, 2, > 22,000 =16,000 Up to 100% BI1>16,000
November | and 3 > 10,000 and < 22,000 = 10,000+50% BI > 10,000 Up to 50% BI>10,000
> 5,000 and < 10,000 =BI
< 5,000 =5,000
December— Zones 1, 2, >5,000 =5,000 Up to 100% BI > 5,000
February and 3 < 5,000 =5,000
If Drought Zone 3 NA =5,000¢ Up to 100% BI > 5,000
Triggered
At all times Zone 4 NA =5,000 Up to 100% BI > 5,000
At all times Drought Zone NA =4,500¢ Up to 100% BI > 4,500
Notes:

a. Basin inflow for composite conservation storage in Zones 1, 2, and 3 is calculated using the 7-day moving average basin inflow. Basin inflow
for composite conservation storage in Drought Operations, Zones 3 and 4 or lower (Drought Zone) is calculated using the one-day basin inflow.
b. Consistent with safety requirements, flood risk management purposes, and equipment capabilities.

c. Drought plan is triggered when the composite conservation storage falls into Zone 3, the first day of each month represents a decision point.
d. Once drought operation triggered, reduce minimum flow to 5,000 cfs following the maximum ramp rate schedule.

e. Once composite storage falls below the top of the Drought Zone ramp down to a minimum release of 4,500 cfs at rate of 0.25 ft/day based on
the USGS gage at Chattahoochee, Florida (02358000).

would also operate Jim Woodruff Dam to avoid potential Gulf sturgeon take. Potential Gulf
sturgeon take is defined as an 8-foot or greater drop in Apalachicola River stage over the last 14-
day period (i.e., considering if today’s stage is greater than 8 feet lower than the stage of any of
the previous 14 days) when flows are less than 40,000 cfs.

During the non-spawning period (June to November), one set of four basin inflow thresholds and
corresponding releases would exist according to composite conservation storage in Zones 1 - 3.
When composite conservation storage falls below the bottom of Zone 2 into Zone 3, the drought
contingency operations would be triggered. However, since the decision to implement drought
contingency operations occurs monthly, a minimum flow provision while in composite
conservation Zone 3 is also included.

During the winter season (December to February), only one basin inflow threshold and
corresponding minimum release (5,000 cfs) would exist while in composite conservation storage
Zones 1-4. That would provide the greatest opportunity to refill the storage reservoirs. No basin
inflow storage restrictions are in effect as long as this minimum flow is met under such
conditions.



When composite conservation storage falls below the bottom of Zone 2 into Zone 3, the drought
contingency operations are triggered. Within Zone 4, the minimum flow is the same as in Zone
3. When the composite conservation storage drops further into the Drought Zone, the minimum
flow from Jim Woodruff Dam is reduced to 4,500 cfs. A detailed description of the drought
operations is provided in the Drought Operations section below.

The federally-listed species operations of the PAA include a fall rate, also called down-ramping
rate, defined as the vertical drop in river stage (water surface elevation) that occurs over a given
period of time. The fall rates are expressed in units of ft/day measured at the USGS
Chattahoochee, Florida, gage as the difference between the daily average river stage on
consecutive calendar days. Rise rates (e.g., today’s average river stage is higher than
yesterday’s) are not addressed. The maximum fall rate schedule is provided in Table 3. When
composite conservation storage falls into Zone 3, the drought operations plan would be
implemented. A detailed discussion of fall rate management when the drought operations plan is
implemented is provided in the Drought Operations section below. Down-ramping rates are
suspended during periods of prolonged low flow (flows less than 7,000 cfs for a period of more
than 30 consecutive days). A prolonged low flow period would be considered over and down-
ramping rates would be reinstated when flows are greater than 10,000 cfs for 30 consecutive
days. When the maximum fall rate schedule is suspended due to prolonged low flow, down-
ramping operations would be managed to match the one-day fall rate of the basin inflow. This
prolonged low flow provision could occur under both normal and drought operations. Figure 4
provides an example of this scenario from the ResSim simulation of the PAA. In this example
the simulated flows were less than 7,000 cfs for approximately 45 days before a storm system
required an increase in releases. Once the storm event was complete the fall rates were managed
to match the one day BI fall rate.

Table 3. Maximum Down-Ramping (Fall) Rate

Approximate release range Maximum fall rate Maximum fall rate
(cfs) (ft/day) (cfs/day)
> 30,0002 No ramping restriction ®
> 20,000 and < 30,0002 1.0t02.0 2,300 - 5,000
Exceeds Powerhouse Capacity (~
16,000) and < 20,000° 05t01.0 1,060 - 2,300
Within Powerhouse Capacity and
> 10,000° 0.25t0 0.5 500 - 1,060
Within Powerhouse Capacity and
<10,000° 0.25 or less 220 - 500

Notes:

& Consistent with safety requirements, flood risk management purposes, and equipment capabilities.

b For flows greater than 30,000 cfs, it is not reasonable or prudent to attempt to control the down-ramping rate, and no ramping
rate is required.
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Figure 4. Example of Fall Rate Operations After Prolonged Low Flow

Reservoir Fish Spawning—USACE South Atlantic DR 1130-2-16 (March 30, 2001) and Mobile
District Draft SOP 41 1130-2-9 (February 2005) were developed to address reservoir regulation
and coordination for fish management purposes. South Atlantic DR 1130-2-16 has been updated
and renumbered as South Atlantic DR PDS-O-1 (May 31, 2010), Project Operations, Lake
Regulation and Coordination for Fish Management Purposes. It specifically applies to
operations at Lake Lanier, West Point Lake, Walter F. George Lake, and Lake Seminole in the
ACF Basin as well as other reservoirs in USACE South Atlantic Division. The draft Mobile
District SOP (1) identifies designated periods of time within which operations to support fish
spawning will be conducted at specific projects and on the Apalachicola River, (2) establishes
protocols for coordination between the USFWS, state fisheries personnel, and USACE, and (3)
provides for development of an annual plan for special water management operations by USACE
(in coordination with USFWS and state fisheries agencies) that would balance impacts and
benefits to both reservoir and riverine fisheries during the spring spawning period. A major goal
of the SOP is not to lower lake levels more than 6 inches in elevation during the principle fish
spawning period to prevent stranding or exposing fish eggs. The protocols in these documents
are consistent with the requirements for other project purposes and recognize that reservoir fish
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spawning operational goals may not be achieved during flood management operations or periods
of extended drought.

Tailrace Dissolved Oxygen Levels—Reservoir stratification develops seasonally when surface
water becomes warmer and less dense than deeper water, generally summer to late fall in the
Southeast. This results in temperature-dependent density differences that prevent mixing and
form isolated layers of water, each with their own distinct chemistry. Among the more common
concerns is the depletion of oxygen in the deeper layers of lakes when stratified. Below the
thermocline, dissolved oxygen is insufficient to support most aquatic life. When water is
released from the lower regions of the reservoirs through hydroelectric power generation units
and/or sluice gates during periods of reservoir stratification, low dissolved oxygen conditions
may be experienced for a short distance downstream of dams, potentially causing stress in the
tailrace fishery and occasional fish kills. While dissolved oxygen levels downstream of Buford
Dam and West Point Dam are depressed at times as a result of hydroelectric power generation
when the lakes are stratified, there have been no recurring instances of fish distress or mortality
in the dam tailrace areas as a result of low dissolved oxygen conditions. The Walter F. George
Lock and Dam project has experienced recurring instances of stress in the tailrace fishery and
occasional fish kills due to low dissolved oxygen. Accordingly, USACE has implemented a
SOP, established in 1988 and updated in 1993, to address conditions at the Walter F. George
project when low dissolved oxygen values are observed in the tailrace. The SOP calls for
spillway gates to be opened in accordance with a specific protocol until dissolved oxygen
readings return to an acceptable level. Spillage siphons have also been constructed on the dam
that can be used in lieu of spillway gate discharges.

Fish Passage—In most years since the spring of 2005, USACE has operated the lock at Jim
Woodruff Lock and Dam between March and May to facilitate downstream-to-upstream passage
of Alabama shad (Alosa alabamae) and other anadromous fishes (those that return from the sea
to the rivers where they were born to breed) in cooperation with pertinent state and federal
agencies. In general, two fish locking cycles are performed each day between 0800-1600 hours,
one in the morning and one in the afternoon. Studies are ongoing to determine the most
appropriate technique and timing for the locks, but the number of lock cycles per day will not
change.

Management of Project Lands—The 11,184-acre Eufaula National Wildlife Refuge is operated
by the U.S. Fish and Wildlife Service (USFWS) in cooperation with USACE in the upper
reaches of Walter F. George Lake within Barbour and Russell counties, Alabama, and Stewart
and Quitman counties, Georgia. The refuge has an extensive system of pumps, dikes, and water
control structures for water-level management in off-reservoir wetland areas. The refuge
provides important habitat for migratory waterfowl and other birds, habitat for federally listed
threatened and endangered species, and recreation and environmental education for the public.
USACE manages much of the project land around its ACF reservoirs for the benefit of fish and
wildlife resources, consistent with other project purposes. In some cases, project lands can be
managed by state agencies (i.e., wildlife management areas or state parks) or local interests
through leases. Additionally, GADNR operates a fish hatchery on the Chattahoochee River
immediately below Buford Dam. USACE coordinates project operations with the fish hatchery
staff.
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3.3 Drought Operations

The drought plan included in the PAA would be triggered when the composite conservation
storage falls below the bottom of Zone 2 into Zone 3 (Figure 5). The purpose for this
modification is to facilitate a more proactive approach to drought management in order to better
assure that storage is available to meet all project purposes throughout a prolonged drought
period worse than has been realized to date. The drought plan specifies a minimum release from
Jim Woodruff Dam and would temporarily suspend the normal minimum release and maximum
fall rate provisions of the listed species operation (Table 2 and Table 3), until composite
conservation storage in the basin could be replenished to a level that could support them (Zone
1).
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Figure 5. Composite Conservation Storage Zones and Drought Plan Triggers

Under the drought plan the minimum required release from Jim Woodruff Dam would be 5,000
cfs when the composite conservation storage is in Zones 3 and 4. Under the drought plan, the
maximum fall rate schedule is suspended. However, the suspension of the maximum fall rate
schedule is delayed if releases from Jim Woodruff Dam have not yet reached the 5,000 cfs
minimum flow when the drought plan is implemented. The purpose of maintaining the
maximum fall rate schedule under these conditions is to facilitate the movement of listed mussels
and other aquatic species to lower stages as the river flow drops to stages that have not been
recently dewatered. Figure 6 provides an example of this scenario from the ResSim simulation
of the PAA. In this example the drought operation is triggered on June 1, 2006 and the discharge
from Jim Woodruff Dam is slowly reduced from 10,125 cfs to 5,050 cfs, over a 22 day period,
according to the maximum fall rate schedule. In this example the 0.25 ft/day maximum fall rate
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provision is implemented when drought operations are triggered as the releases are less than
10,000 cfs.
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Figure 6. Example Down Ramping after Drought Operation Triggered

Occasionally uncontrolled high flow from the Flint River (resulting from a rainfall event) or
hydropower releases from Walter F. George could cause a temporary increase in Jim Woodruff
Dam discharge as down ramping to 5,000 cfs occurs during the drought operation. In this case
the Jim Woodruff release ramps down using two ramping rates. The peak discharge would ramp
down according to the one day basin inflow fall rate until the discharge prior to the temporary
increase occurs. At that time, the releases would again be managed according to the maximum
fall rate schedule until the minimum flow of 5,000 cfs occurs.

Figure 7 provides an example of this scenario from the ResSim simulation of the PAA. In this
example the drought operation is triggered on March 1, 2016 and releases from Jim Woodruff
Dam are reduced according to the maximum fall rate schedule from 12,100 cfs to 8,490 cfs over
an eight day period. At this time, conditions in the basin result in an increased release from Jim
Woodruff Dam until a peak value of 21,750 cfs is reached on March 26, 2016. As releases are
decreased following the peak, fall rates are managed according to the one day basin inflow fall
rate until the release reaches 8,490 cfs. Because releases less than 8,490 cfs had not occurred
prior to the temporary increase in river flow, on May 13, 2016 the maximum fall rate schedule
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resumes. In this example another temporary discharge increase occurs on May 16, 2016 and the
maximum fall rate schedule resumes on May 21, 2016. Implementing the two phase down
ramping allows USACE to conserve storage when reducing releases following a temporary
increase in river flow and still facilitate the movement of listed mussels and other aquatic species
to lower stages as the river flow drops to stages that had not previously occurred. The temporary
increases in river flow during the down ramping period are not of sufficient duration to allow
mussels to recolonize habitats that were recently dewatered.
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Figure 7. Example of Two Phase Down Ramping After Drought Operation Triggered

The drought plan would also include the option for a temporary waiver from the water control
plan to allow temporary storage above the winter pool guide curve at the Walter F. George and
West Point projects to provide additional conservation storage for future needs, if conditions in
the basin dictate the need for such action.

The drought plan of the PAA prescribes two minimum releases on the basis of composite
conservation storage. One minimum release while in Zones 3 and 4 and an additional minimum
release while in the Drought Zone. The Drought Zone delineates a volume of water roughly
equivalent to the inactive storage in Lake Sidney Lanier, West Point Lake, and Walter F. George
Lake, plus Zone 4 storage in Lake Sidney Lanier. The Drought Zone line was adjusted to
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include a smaller volume of water at the beginning and end of the calendar year. When the
composite conservation storage is within Zones 3 and 4, but above the Drought Zone, the
minimum release from Jim Woodruff Dam would be 5,000 cubic feet per second (cfs) and all
basin inflow above 5,000 cfs that is capable of being stored may be stored. Once the composite
conservation storage falls below the Drought Zone, the minimum release from Jim Woodruff
Dam would be 4,500 cfs and all basin inflow above 4,500 cfs that is capable of being stored may
be stored. When transitioning for the first time from a minimum release of 5,000 to 4,500 cfs,
fall rates would be limited to a maximum of 0.25 ft/day drop. Should conditions result in
releases greater than 4,500 cfs while the composite conservation storage is still in the Drought
Zone, fall rates will be determined by a computation based on the one-day basin inflow fall rate.
The 4,500 cfs minimum release would be maintained until composite conservation storage
returns to a level above the top of the Drought Zone, at which time the 5,000 cfs minimum
release would be immediately reinstated. The drought plan provisions would remain in place
until conditions improve such that the composite conservation storage reaches Zone 1. At that
time, the temporary drought plan provisions would be suspended and all the other provisions of
the basin water control plan would be reinstated. During the drought contingency operations a
monthly monitoring plan that tracks composite conservation storage in order to determine water
management operations (the first day of each month will represent a decision point) would be
implemented to determine which operational triggers are applied. It was determined monthly
decision points would be the minimum interval to effectively manage drought operations. A
more frequent decision point would not allow assurance that a weather-based hydrologic trend
was establishing and could result in short isolated periods of rain causing premature exit of
drought operations during a prolonged drought.

In the event the composite conservation storage has not recovered to Zone 1 by 1 February,
drought operations would be extended to the end of March, unless all the federal reservoirs are
full. This provision is intended to ensure full recovery prior to implementing the higher
minimum flow provisions in place during normal operations in the sturgeon spawning season.
Because of high rainfall amounts, the month of March is typically characterized by higher flow
and is critical to reservoir refill. Figure 8 is an example from the ResSim modeling of the PAA
of continuing the drought operation through the month of March. In this example, the composite
conservation storage enters Zone 1 on February 5, 1982, but drought operation is not suspended
until April 1, 1982.
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Figure 8. Drought Operation Continued Through Month of March
3.4 Extreme Drought Operations

When the remaining composite conservation storage is about 10 percent of the total capacity,
additional emergency actions might be necessary. When conditions have worsened to that
extent, use of the inactive storage must be considered. For example, such an occurrence could be
contemplated in the second or third year of a drought. Inactive storage zones have been
designated for the three Federal projects with significant storage (Figure 9). Table 4 shows the
inactive storage capacity within each inactive storage zone for each project. The use of inactive
storage during extreme drought conditions would be based on the following actions:

(1) Inactive storage availability would be identified to meet specific critical water use needs
within existing project authorizations.

(2) Emergency uses would be identified in accordance with emergency authorizations and
through stakeholder coordination including emergency consultation under Section 7 of
the ESA. Typical critical water use needs within the basin are associated with public
health and safety.

(3) Weekly projections of the inactive storage water availability to meet the critical water
uses from Buford Dam downstream to the Apalachicola River would be used when
making water control decisions regarding withdrawals and water releases from the
USACE reservoirs.
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(4) The inactive storage action zones would be instituted as triggers to meet the identified
priority water uses (releases will be restricted as storage decreases). Figure 5 lists the
typical critical water uses for each inactive storage zone.

(5) Dam safety considerations would always remain the highest priority. The structural
integrity of the dams due to static head limitations (Jim Woodruff, 38.5 feet; George W.
Andrews, 26 feet; Walter F. George, 88 feet) would be maintained.
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* Water Quality
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* Water Supply
* Water Quality
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Figure 9. Inactive Storage Zones and Typical Water Use Needs

Table 4. Reservoir Inactive Storage Zone Capacities (ac-ft

Project Zone 1A Zone 2A Zone 3A Unusable Inactive
Buford Dam 532,078 234,699 100,823 0

West Point Dam 53,620 138,331 33,344 73,101

Walter F. George Dam | 314,799 178,501 0 196,700

Total 901,589 554,345 134,869 266,062

3.5 Flood Risk Management

When developing the PAA, flood risk management capabilities and capacities of reservoirs were
not reduced. The objective of flood risk management operations (formerly referred to as flood
control) is to impound excess flows, thereby reducing downstream river levels below flood stage.
Whenever flood conditions occur, operation for flood risk management takes precedence over all
other project functions. Only Buford and West Point dams have storage allocated for flood risk
management operations. During the principal flood season, December through April, the
regulation plan at Walter F. George Lake provides for lower lake levels to ensure lower peak
stages throughout the reservoir during major floods. George W. Andrews and Jim Woodruff
lock and dams operate to pass inflows. The timing of flood peaks in the ACF Basin is of
considerable importance in determining the effectiveness of reservoir operations for flood risk
management and the degree to which such operations can be coordinated. During a flood event,
excess water above the guide curve is evacuated (released) consistent with other project needs as
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soon as downstream waters have receded enough that releases from the reservoirs will not
increase the natural maximum flood heights downstream. This timely evacuation is necessary so
that consecutive flood events will not cause floodwaters to exceed allocated storage capacities
and endanger the integrity of the dam. Both turbines and spillways are used, as necessary, to
evacuate floodwaters. Because flooding usually occurs in the winter and spring when rainfall
and runoff are more plentiful and hydroelectric power generation demands are lower, the guide
curve operation generally reflects this situation by specifying a lower elevation during this time
period. Transitions between the seasonal levels are gradual to moderate increases or decreases in
outflow. By drawing down the pool in late fall, either specifically for flood risk management as
at West Point or coincidentally for other purposes, additional storage is gained for containing
floodwaters. For flood risk management purposes, releases are reduced or terminated at Buford
Dam, except for the small hydropower unit, as soon as it appears that downstream river stages
will exceed flood stage. Key gaging stations in the vicinity are closely monitored to determine
when floodwaters have begun to recede so that flood storage in the reservoir can be
expeditiously evacuated in a manner consistent with other project functions without exacerbating
downstream flooding. Projects on the middle and lower portion of the basin pass flood waters
once the pool has reached the top of the conservation pool. West Point and Walter F. George
dams operate according to specified flood risk management plans, as outlined in their WCMs.
Spillway gates are opened if necessary to assist the turbines in passing these flows. Even though
the traditional flood season spans several months, discrete incidences of flooding should have
insignificant long-duration effects if pool elevations are maintained close to guide curve
elevations. No pool is allowed to remain above its guide curve for any appreciable length of
time without prior approval of a temporary deviation or variance by USACE, South Atlantic
Division.

3.6 Hydroelectric Power Generation

The PAA includes the current hydroelectric power generation operations at West Point Dam,
Walter F. George Dam, and Jim Woodruff Dam which call for a more flexible generation
schedule in all action zones under non-drought conditions and a more constrained generation
schedule under drier conditions. The Buford, West Point, and Walter F. George Projects are
operated as peaking plants, and provide electricity during the peak demand periods of each day
and week. Hydroelectric power peaking involves increasing the discharge for a few hours each
day to near the full capacity of one or more of the turbines. Typically, the Buford, West Point,
and Walter F. George Projects provide generation five days a week at plant capacity throughout
the year, as long as their respective lake levels are above Zone 4 and drought operations have not
been triggered. For example, demand for peak hydroelectric power at Buford Dam typically
occurs on weekdays from 5:00 a.m. to 9:00 a.m. Central time and from 3:00 p.m. to 10:00 p.m.
between 1 October and 31 March, and on weekdays from 1:00 p.m. to 7:00 p.m. between 1 April
and 30 September. The typical hours represent releases that normally meet water system
demands and provide the capacity specified in power marketing arrangements. During dry
periods, generation could be eliminated or limited to conjunctive releases. Typical, but not
required, hours of operation by action zone are depicted in Table 5.
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Table 5. Typical hours of peaking hydroelectric power generation by federal project

Buford Dam

(hours of operation) West Point Dam Walter F. George Dam
Action zone normal ops/drought ops | (hours of operation) (hours of operation)
Zone 1 32 4 4
Zone 2 2/1 2 2
Zone 3 2/1 2 2
Zone 4* 0 0 0

*While hydropower would still be generated in Zone 4, it could not be generated on a regular peaking schedule

under severe drought conditions
3.7 Navigation

When supported by ACF Basin hydrologic conditions, the PAA would provide a reliable

navigation season. The water management objective for navigation is to ensure a predictable
minimum navigable channel in the Apalachicola River for a continuous period that is sufficient

for navigation use.

Assuming basin hydrologic conditions allow, a typical navigation season would begin in January
of each year and continue for 4 to 5 consecutive months (January through April or May). Figure
10 graphically represents the navigation season and its relationship to composite conservation
storage. During the navigation season, the flows at the USGS gage at Blountstown, Florida,
should be adequate to provide a minimum channel depth of 7 feet. The most recent channel
survey and discharge-stage rating were used to determine the flow required to sustain a minimum
navigation depth during the navigation season. Flows of 16,200 cfs provide a channel depth of 7
feet. Flows of 20,600 cfs provide a channel depth of 9 feet. USACE’s capacity to support a
navigation season would be dependent on actual and projected system-wide conditions in the
ACF Basin before and during January, February, March, April, and May. Those conditions

include the following:

A navigation season can be supported only when ACF Basin composite conservation
storage is in Zone 1 or Zone 2.

A navigation season will not be supported when the ACF Basin composite conservation
storage is in Zone 3 and below. Navigation support will resume when basin composite
conservation storage level recovers to Zone 1.

A navigation season will not be supported when drought operations are in effect.
Navigation will not be supported until the ACF Basin composite conservation storage
recovers to Zone 1.

The determination to extend the navigation season beyond April will depend on ACF
Basin inflows, recent climatic and hydrologic conditions, meteorological forecasts, and
basin-wide model forecasts. On the basis of an analysis of those factors, USACE will
determine if the navigation season will continue through part or all of May.
Down-ramping of flow releases will adhere to the Jim Woodruff Dam fall rate schedule
(see Table 4) for federally listed threatened and endangered species during the navigation
season.

Releases that augment the flows to provide a minimum 7-foot navigation depth will also
be dependent on navigation channel conditions that ensure safe navigation.
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When it becomes apparent that, because of diminishing inflows, downstream flows and depths
must be reduced, notices would be issued to project users to give barge owners and other
waterway users sufficient time to make arrangements to light load or remove their vessels before
action is taken at Jim Woodruff Lock and Dam to reduce releases.

Although special releases would not be standard practice, they could occur for a short duration to
assist navigation during the navigation season. For instance, releases can be requested to achieve
up to a 9-foot channel. Special releases could also occur outside of the navigation season.
However, USACE would evaluate such request on a case-by-case basis, subject to applicable
laws and regulations and the conditions above.
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Figure 10. Composite Conservation Storage for Navigation

3.8 Recreation

Under the PAA, operations for recreation would remain the same as current operations.
Recreation benefits would be maximized at the lakes to the extent possible consistent with
meeting other project purposes by maintaining full or nearly full pools during the primary
recreation season which are the warm summer months. In response to meeting other authorized
project purposes, lake levels could decline during the primary recreation period, particularly
during drier than normal years. Recreation impact levels have been identified for various lake
elevations at each of the reservoir projects (Table 6). Recreational impact levels are not
applicable to the George W. Andrews project due to the lack of conservation storage and the run-
of-river operation at the project.

20



When pool levels must be lowered, the rates at which the draw-downs occur are as steady as
possible. The action zones at Lake Sidney Lanier and West Point Lake are drawn down to
correlate the line between Zone 2 and Zone 3 near the IIL at the beginning of the recreation
season (May through early September). This is an attempt to maximize the time these projects
are above the IIL during the recreation season.

Table 6. Recreation Impact Levels for Federal Projects in the ACF Basin

Project lLa RILP WALS®
Lake Lanier 1,066 ft 1,063 ft 1,060 ft
West Point Lake 632.5 ft 629 ft 627 ft
Walter F. George 187 ft 185 ft 184 ft

Notes:

& |nitial Impact Level

b Recreation Impact Level

¢ Water Access Limited Level

3.9 Water Quality

Under the PAA, Buford, West Point, and Jim Woodruff dams would provide continuous
minimum flow releases that would benefit the water quality immediately downstream of the
dams. There would be no minimum flow provisions downstream of Walter F. George Dam.
However, when low dissolved oxygen values are observed below the dam, spillway gates would
be opened until the dissolved oxygen readings return to an acceptable level. Occasional special
releases would also be made at Buford Dam to ensure adequate dissolved oxygen and water
temperature at the Buford Fish Hatchery downstream of the dam.

At Buford Dam, the small turbine generator would run continuously to provide a minimum flow
from the dam, which would range from approximately 500 to 700 cfs, depending on head
conditions. This minimum flow from Buford Dam would help meet the seasonal minimum flow
requirements of 650 cfs and 750 cfs at Atlanta, Georgia, in the Chattahoochee River just
upstream of the confluence with Peachtree Creek. At West Point Dam, the minimum flow
requirement is 670 cfs and a similar small generating unit would provide a continuous release of
approximately 675 cfs. A varying minimum flow from 4,500 to 25,000 cfs, dependent upon
basin conditions, would be maintained as a release from the Jim Woodruff Dam to the
Apalachicola River, which would assure an adequate water supply for downstream industrial use
and water quality. Walter F. George Dam has two siphons on each spillway gate. The siphon
discharge could range from about 15 cfs up to 200 cfs when all 12 are in use. Typically, the
siphon tubes would be opened continuously from May through the end of September and all
would be used at full capacity. The siphons would provide a gravity-fed, typically continuous,
minimum flow that would benefit dissolved oxygen levels below the dam.

3.10 Water Supply

Under the PAA, the cities of Gainesville and Buford would continue to withdraw water directly
from Lake Sidney Lanier under relocation agreements at rates not exceeding 8 mgd (net) and 2
mgd, respectively. Additionally, pursuant to the Water Supply Act of 1958, the PAA would
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reallocate 252,950 acre-feet in Lake Sidney Lanier for water supply. The amount of storage is
estimated to yield 222 mgd during the critical drought (i.e., during the worst drought on record at
the time the agreement was executed). The severity and frequency of droughts change over time,
therefore, the yield of this storage may change over time. For the purpose of managing water
supply storage, USACE would employ a storage accounting methodology that applies a
proportion of inflows and losses, as well as direct withdrawals by specific users, to each account.
The amount of water that may actually be withdrawn is ultimately dependent on the amount of
water available in the storage account, which will naturally change over time.

Under the PAA releases from Buford Dam would be made to accommodate downstream water
demands. Peaking hydroelectric power generation generally accommodates most water supply
needs of communities currently withdrawing from the Chattahoochee River; however, under the
1946 Rivers and Harbors Act, generation can occur at non-peaking times to meet the
downstream water supply needs, not to exceed 379 mgd. Figure 10 illustrates the current lake
and river withdrawals occurring in the metro-Atlanta area.

128 mgd water supply gross Buford Reach

withdrawals based on 2007
modeled year and 29% return rate
from wastewater treatment plans

discharging into Lake Lanier.

BUFORD DAM A\

Tributary Inflow
Suwanee Creek

Tributary Inflow

Big reek g I 600-1500 cfs water supply releases;

277 mgd water supply withdrawals;
82% return rate from wastewater
treatment plants along reach.

- Atlanta Reach

==p WS Withdrawal
== Local Trib Inflow

750 cfs Minimum Flow

Figure 11. Hlustration of Metro-Atlanta Water Supply Withdrawals
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4 POTENTIAL IMPACTS TO THE FLORIDA COASTAL ZONE

This section describes potential environmental and socioeconomic effects of the PAA to the
Florida Coastal Zone as they relate to the laws describing implementation and Florida Coastal
Management Program consistency reviews.

One important tool used by USACE in its evaluation was a hydrologic computer simulation
model that compares relative differences of various river flow parameters between the PAA and
the existing condition. For the DEIS, USACE used HEC-ResSim Version 3.2, Build 3.2.1.19.
The USACE Hydrologic Engineering Center (HEC) developed that decision support tool to meet
the needs of modelers performing reservoir project studies as well as of reservoir regulators
during real-time events. HEC-ResSim is now the standard for USACE reservoir operations
modeling. HEC-ResSim Version 3.3, Build 3.3.1.42 became available in 2015 and is used for
analysis of alternatives in this final EIS. Although this newer version of ResSim has not yet been
officially released, it offers important advantages over ResSim 3.2, including new features,
enhancements, bug fixes, and improved algorithms. The figures presented in the remainder of
this document are based on this latest ResSim version.

In addition to the HEC-ResSim model, the water quality effects, including water temperature,
associated with the water management alternatives and water supply storage options in the ACF
Basin were analyzed with the HEC-5Q model developed by the USACE Hydrologic Engineering
Center. For the simulation of water quality conditions under the various alternatives, HEC-5Q
inputs included in-stream flows, tributary flows and water quality data, withdrawals, reservoir
operations, and other point and nonpoint source flows and quality loads to the system. The HEC-
5Q model was linked with the HEC-ResSim model through an input of flows by reach. In
addition to the BASINS model loadings developed in previous modeling efforts, observed data
was used to represent the nonpoint inputs to the HEC-5Q model for the period of record from
2001 through 2011. The HEC-5Q model also included nontributary inflows, wastewater
treatment dischargers, and cooling water returns. Inputs for wastewater treatment discharges
were based on discharge monitoring reports (DMRs). When DMRs were not available, permitted
limits, concentrations representative of the type of discharge, or an average of DMRs was used.
The point source inputs considered only dischargers that contributed more than 1 mgd. Because
of limited observed water temperature data, we could not compare simulated data to the baseline
(observed) condition. Therefore, the NAA (simulated) was compared to the PAA.

4.1 Chapter 161, Beach and Shore Preservation, Parts I-1V

This part of the statute authorizes regulation of construction on, and seaward of Florida beaches,
the Florida beach and shore preservation program, and addresses the intent of the Florida
Legislature to manage sensitive coastal areas through strict construction standards.

The PAA would not result in construction.

The scope of the federal action is to update the water control plans and manuals to reflect

operations as they have evolved because of changing conditions in the basin and to fully comply
with agency regulations, federal laws, and applicable law. The scope also includes a Water
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Supply Storage Assessment that considers both current and increased levels of water supply
withdrawals from Lake Lanier and downstream at Atlanta. USACE will identify, document and
evaluate environmental effects of the PAA that could reasonably be expected to result within the
geographic area affected. Because potential impacts of the PAA are limited to those resulting
from USACE altering water releases at its reservoirs and the resulting river flows influenced by
those releases, there is no potential to impact Florida beaches, construction on beaches or Gulf of
Mexico resources.

4.2 Chapter 163, Intergovernmental Programs: Growth Policy; County and Municipal
Planning; Land Development Regulation, Part 11

This part of the statute addresses the preparation of local governmental plans to encourage
community rehabilitation and eliminate the spread of urban blight.

No change in land use would be expected. Effects of the PAA would be the same as under the
existing condition, as Jim Woodruff Lock and Dam and Lake Seminole is a run-of-river project
normally operating at 77 ft (with minor variations) with no conservation storage. No change
would be expected to land use along the project shoreline or downstream along the river
shoreline.

Downstream of Jim Woodruff Lock and Dam along the banks of the Apalachicola River, current
land use would not be affected. Flow conditions in the Apalachicola River would not change
appreciably for the alternatives compared to current conditions (Figures 1-2). Thus, no change in
land-use patterns would be expected.
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Figure 1. Apalachicola River Median Daily Flows at Chattahoochee, FL, for the NAA and Alt7I,
Alt7J, Alt7L, Alt7M, and the PAA.
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Figure 2. Apalachicola River Flows below Jim Woodruff Lock and Dam at Chattahoochee, FL,
Percent of Days Exceeded for the NAA and Alt7I, Alt7J, Alt7L, Alt7M, and the PAA.

4.3 Chapter 186, State and Regional Planning

This part of the statute addresses development of statewide plans for water use, land
development and transportation.

USACE projects in the ACF Basin were constructed and are operated to meet federally
authorized project purposes. Water control objectives and operational guidelines to meet the
authorized project purposes at USACE reservoirs in the ACF Basin are recorded in Water
Control Manuals (WCM). An individual project-specific WCM has been prepared for each of the
reservoir projects at some point after it was constructed and placed into operation which includes
specific water control plans for the project. The original Master WCM for the basin as a whole
was completed in 1958. The WCMs were developed in thorough consideration of all project
purposes and cover a full array of all foreseeable hydrologic conditions, from flood to drought.

Proposed revisions to water management operations at Buford Dam—including various water
supply options for Lake Lanier and downstream of Buford Dam (all of which would occur in the
uppermost 10 percent of the Chattahoochee River Basin)—would generally have an
inconsequential effect on flow conditions into Lake Seminole and downstream of Jim Woodruff
Lock and Dam. The absence of appreciable differences in simulated flow conditions downstream
of George W. Andrews Lock and Dam among the alternatives with different water supply
options supports this conclusion (Figures 1-2). Based on HEC-ResSim outputs over the modeled
period of record, flow in the Apalachicola River and into the bay would be more influenced by
hydrologic conditions in the 90 percent of the ACF Basin downstream of Metro Atlanta, except
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during severe drought conditions when flows would be supported by conservation storage in
Lake Lanier and the other USACE reservoirs.

4.4 Chapter 252, Emergency Management, Part |

This part of the statute addresses the State of Florida’s emergency preparedness, response,
recovery and mitigation.

Effects are limited to those resulting from water releases at Jim Woodruff Lock and Dam and
water levels within Lake Seminole. Effects of the PAA would be the same as under the existing
condition, as Jim Woodruff Lock and Dam and Lake Seminole is a run-of-river project normally
operating at 77 ft (with minor variations) with no conservation storage. No change would be
expected along the project shoreline or downstream along the river shoreline that would alter the
ability of the state to respond to emergencies. Flow conditions in the Apalachicola River would
not change appreciably for the alternatives compared to current conditions (Figures 1-2).

4.5 Chapter 252, Emergency Management, Part 11

This part of the statute implements the Federal Emergency Planning and Community Right-to-
Know Act of 1986 regarding hazardous and toxic material spills.

Operating and maintaining USACE projects typically requires the use of hazardous and toxic
materials. The use of materials such as pesticides, paints, solvents, and petroleum products
would be expected during the operation and maintenance of USACE-managed facilities,
shoreline, vehicles, and equipment. The use of petroleum products would also be expected from
the operation of marinas and from recreational vehicle use. The handling, use, storage, and
disposal of these materials must be in accordance with label recommendations; USACE
regulations; and local, state, and federal regulatory guidelines. The Proposed Action to manage
reservoir operations would not be expected to have an effect on hazardous and toxic materials.

4.6 Chapter 253 State Lands
This part of the statute addresses the state’s administration of public lands and state property.

Effects of the PAA are limited to those resulting from water releases at Jim Woodruff Lock and
Dam and water levels within Lake Seminole. Effects of the PAA would be the same as under the
existing condition, as Jim Woodruff Lock and Dam and Lake Seminole is a run-of-river project
normally operating at 77 ft (with minor variations) with no conservation storage. No change
would be expected along the project shoreline or downstream along the river shoreline that
would alter the ability of the state to respond to emergencies. Flow conditions in the
Apalachicola River would not change appreciably for the alternatives compared to current
conditions (Figures 1-2). When flow in the river drops below 5,000 cfs during Drought Zone
operations under the PAA, vegetation and wildlife along the Apalachicola River would be
expected to experience short-term slightly adverse conditions. Drought Zone operations would
occur infrequently and would generally be of relatively short duration (i.e., a few weeks or less).
The vegetation and wildlife along the Apalachicola River would be able to endure the conditions
with no measureable changes to vegetative community composition or wildlife populations.
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Thus, implementing the PAA would be expected to have the same effects on terrestrial
vegetative communities and wildlife along the Apalachicola River as the NAA.

Floodplain habitat connectivity on the Apalachicola River also is similar across alternatives. The
maximum 30-day growing season floodplain habitat connectivity for each alternative was
calculated as the maximum amount of floodplain spawning habitat available for at least 30
consecutive days during the months of April-October. This criterion was based on the life
history requirements of many riverine fishes, including species specific to the Apalachicola
River. This criterion also is an appropriate standard for assessing habitat for the wide range of
other aquatic organisms that inhabit the Apalachicola River and its floodplain. USFWS
developed the Floodplain Spawning Habitat Performance Measure (FSHPM) to assist in this
evaluation (Figure 3).

Estuaries exist at the junction of fresh and salt waters and are integrally linked to freshwater
inputs. Principal consequences for the management of freshwater flow to estuaries are related to
both the magnitude and timing of flows (Mann and Lazier 1991). Freshwater flows are integral
not only to maintaining the delivery of material and energy critical to estuarine productivity but
also to providing habitat conditions conducive to maintaining the diversity and abundance of the
estuarine community. Three regions in the Apalachicola Bay estuary are of interest with respect
to salinity requirements for juvenile Gulf sturgeon, oyster habitat, white shrimp, and several
species for which a fishery management plan exists that is consistent with their essential fish
habitat (EFH) designation. Changes in salinity and other water quality parameters in
Apalachicola Bay and Estuary are negligible, given little to no change in streamflows from the
NAA in the Apalachicola River at Chattahoochee, Florida (Figures 1-2, 4). In addition to this
analysis, preliminary results of salinity modeling provided by USFWS to the USACE and
conducted by Dr. Peter Sheng indicated similar salinity levels in Apalachicola Bay between the
NAA and the PAA from the draft EIS (Alt7H) (Paramygin and Sheng 2015). It should be noted
that the proposed action evaluated by Dr. Sheng is slightly different than the PAA (Alt7K)
presented in this final EIS. However, the difference in the 2015 proposed action and the PAA is
limited to water supply assumptions in Metro Atlanta. The PAA provides for less water supply in
Metro Atlanta than the 2015 proposed action. It is expected that salinity modeling results for the
PAA would be similar to those for the 2015 proposed action.

27



90,000

80,000

s 38 3

[an] [an] [an]

8 8 8
7

\

Annual Maximum 30-day Growing Season
Floodplain Connectivity (acres)

30,000 &
\:—_‘\\
20,000 h\\\_\
e N
10,000 x—‘x&
T
. ~ |

0% 10%  20%  30%  40%  50%  60%  70%  80%  90%  100%
Frequency Exceeded (% of years)

— NAA Alt71 Alt7) Alt7L Alt7TM PAA

Figure 3. Frequency of Maximum Amount of Floodplain Spawning Habitat Available for at Least 30
Consecutive Days during Apr—Oct over the Modeled Period of Record (1939-2011) for the NAA and Alt7I,
Alt7J, Alt7L, Alt7M, and the PAA.

40000 -

35000 -

30000 -

25000 -

.S 20000 -

10000 - Ny)

Flow in cfs

Jury

(%}

S]

(=]
L

SR
O RN PN SO

r

5000 -

0]
Jan Feb  Mar Apr May Jun Jul Aug Sep Oct Nov Dec
MNAA 90% Exceedance Alt7190% Exceedance Alt7) 90% Exceedance

AIt7L 90% Exceedance Alt7M 90% Exceedance PAA 90% Exceedance

Figure 4. Apalachicola River Daily Flows at the 90-Percent Exceedance Level at Chattahoochee, FL for the
NAA and Alt71, Alt7J, AIt7L, Alt7M, and the PAA.

28



4.7 Chapter 258 State Parks and Preserves, Parts I-11

This part of the statute addresses state administration of state parks and aquatic preserves and
sanctuaries.

Effects are limited to those resulting from water releases at Jim Woodruff Lock and Dam and
water levels within Lake Seminole. Effects of the PAA would be the same as under the existing
condition, as Jim Woodruff Lock and Dam and Lake Seminole is a run-of-river project normally
operating at 77 ft (with minor variations) with no conservation storage. No change would be
expected along the project shoreline or downstream along the river shoreline that would alter the
ability of the state to respond to emergencies. Flow conditions in the Apalachicola River would
not change appreciably for the alternatives compared to current conditions (Figures 1-2). When
flow in the river drops below 5,000 cfs during Drought Zone operations under the PAA,
vegetation and wildlife along the Apalachicola River would be expected to experience short-term
slightly adverse conditions. Drought Zone operations would occur infrequently and would
generally be of relatively short duration (i.e., a few weeks or less). The vegetation and wildlife
along the Apalachicola River would be able to endure the conditions with no measureable
changes to vegetative community composition or wildlife populations. Thus, implementing the
PAA would be expected to have the same effects on terrestrial vegetative communities and
wildlife along the Apalachicola River as the NAA.

Floodplain habitat connectivity on the Apalachicola River also is similar across alternatives. The
maximum 30-day growing season floodplain habitat connectivity for each alternative was
calculated as the maximum amount of floodplain spawning habitat available for at least 30
consecutive days during the months of April-October. This criterion was based on the life
history requirements of many riverine fishes, including species specific to the Apalachicola
River. This criterion also is an appropriate standard for assessing habitat for the wide range of
other aquatic organisms that inhabit the Apalachicola River and its floodplain. USFWS
developed the Floodplain Spawning Habitat Performance Measure (FSHPM) to assist in this
evaluation (Figure 3).

Estuaries exist at the junction of fresh and salt waters and are integrally linked to freshwater
inputs. Principal consequences for the management of freshwater flow to estuaries are related to
both the magnitude and timing of flows (Mann and Lazier 1991). Freshwater flows are integral
not only to maintaining the delivery of material and energy critical to estuarine productivity but
also to providing habitat conditions conducive to maintaining the diversity and abundance of the
estuarine community. Three regions in the Apalachicola Bay estuary are of interest with respect
to salinity requirements for juvenile Gulf sturgeon, oyster habitat, white shrimp, and several
species for which a fishery management plan exists that is consistent with their essential fish
habitat (EFH) designation. Changes in salinity and other water quality parameters in
Apalachicola Bay and Estuary are negligible, given little to no change in streamflows from the
NAA in the Apalachicola River at Chattahoochee, Florida (Figures 1-2, 4). In addition to this
analysis, preliminary results of salinity modeling provided by USFWS to the USACE and
conducted by Dr. Peter Sheng indicated similar salinity levels in Apalachicola Bay between the
NAA and the PAA from the draft EIS (Alt7H) (Paramygin and Sheng 2015). It should be noted
that the proposed action evaluated by Dr. Sheng is slightly different than the PAA (Alt7K)
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presented in this final EIS. However, the difference in the 2015 proposed action and the PAA is
limited to water supply assumptions in Metro Atlanta. The PAA provides for less water supply in
Metro Atlanta than the 2015 proposed action. It is expected that salinity modeling results for the
PAA would be similar to those for the 2015 proposed action.

4.8 Chapter 258 State Parks and Preserves, Part 111

This part of the statute addresses management of the Myakka River Wild and Scenic River.

There are no formally designated National Wild and Scenic Rivers within the ACF Basin. The
Wild and Scenic Myakka River designated in the Florida Statute is not part of the ACF Basin.

4.9 Chapter 259, Land Acquisition for Conservation and Recreation

This part of the statute authorizes the acquisition of environmentally endangered lands and
outdoor recreation lands.

As stated in consideration of impacts to land use in Section 4.2, there would be no change
expected or impacts that would affect plans for land acquisition. Effects of the PAA would be
the same as under the existing condition, as Jim Woodruff Lock and Dam and Lake Seminole is
a run-of-river project normally operating at 77 ft (with minor variations) with no conservation
storage. No change would be expected to land use or acquisition plans along the project
shoreline or downstream along the river shoreline.

Downstream of Jim Woodruff Lock and Dam along the banks of the Apalachicola River, current
land use would not be affected. Flow conditions in the Apalachicola River would not change
appreciably for the alternatives compared to current conditions (Figures 1-2). Thus, no change in
land-use patterns would be expected.

4.10 Chapter 260, Florida Greenways and Trails Act

This part of the statute authorizes the acquisition and management of land for recreation trails.

As stated in consideration of impacts to land use in Section 4.2, there would be no change
expected or impacts that would affect plans for land acquisition. Effects of the PAA would be
the same as under the existing condition, as Jim Woodruff Lock and Dam and Lake Seminole is
a run-of-river project normally operating at 77 ft (with minor variations) with no conservation
storage. No change would be expected to land use or acquisition plans along the project
shoreline or downstream along the river shoreline.

Downstream of Jim Woodruff Lock and Dam along the banks of the Apalachicola River, current
land use would not be affected. Flow conditions in the Apalachicola River would not change
appreciably for the alternatives compared to current conditions (Figures 1-2). Thus, no change in
land-use patterns would be expected.
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4.11 Chapter 267, Historical Resources
This part of the statute addresses the preservation of archeological and historical resources.

Under the PAA, the rate of erosion at cultural resources sites in the ACF basin would be
expected to remain generally the same, based on the baseline No Action Study (Fedoroff 2014).
It is unlikely that the PAA would reduce the percentage of ACF sites (93 percent of the sites
known and unknown) undergoing erosion from the NAA as the baseline inundation rates for the
No Action Study largely remained constant despite changes in current USACE water
management activities (Fedoroff 2014). Additionally under the PAA, an estimated 33 percent of
sites undergoing the effects of deposition also would remain relatively the same. Although the
PAA does not approach the issue of flow rate as it specifically affects cultural resource sites, it
can be assumed to some degree that the sites within the ACF Basin that would experience high
flow action scenarios would experience negative impacts on cultural resources. Areas such as
riverbeds located below dam spill gates and in shoals, outside river bends, and steep riverbank
slopes with erodible soils would be impacted; however, the actual rate and extent of effects
would need to be quantified based on observable data linked to the specific cultural site
information. The only such area in Florida is located below Jim Woodruff Dam which is a low
gradient river with a stable river bed. Areas subject to negative flow impacts are typically found
in high-flow scenarios, thus the effects also could be constant relative to the NAA.

Finally, there are not enough significant differences between the PAA and the NAA in scale to
evaluate specific differences in effects to cultural resources in the existing data. However, the
2014 baseline study has illustrated that, with proper monitoring and management using the
existing GIS tools available to USACE, mitigations can be recommended as effects are observed
over time (Fedoroff 2014). Although the percentage of sites that undergo the effects of erosion
and deposition is expected to remain relatively consistent across all the alternatives, some of the
effects might be positive for the preservation of cultural resources site, while others will be
negative. As with both the NAA and the PAA, either protection or excavation mitigation
measures would be pursued when the site is at risk for observable adverse impact.

4.12 Chapter 288, Commercial Development and Capital Improvements, Part |

This part of the statute provides a framework for promoting and developing business, trade and
tourism as components of the state’s economy.

Navigation is an authorized purpose of the ACF Basin system. Channel availability was modeled
for both 7-ft and 9-ft channels, which was measured by evaluating the modeled flow at the
Blountstown, Florida, gage. A 7-ft channel would be considered “available” with a flow greater
than 16,200 cfs. A 9-ft channel would be considered “available” with a flow greater than 20,600
cfs.

Increasing the reliability of navigation in the ACF system by including operational measures to
provide sufficient flows to support a defined, albeit limited, navigation season was intended to
provide the opportunity for commercial navigation to occur, not to ensure that some sustainable
level of commercial navigation would necessarily return to the system. While the conditions
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conducive to the use of the navigation channel would likely improve under several alternatives,
individual shippers would be responsible for making the decision to use the increased channel
availability. Use of the waterway under these alternatives would likely be shipment-specific and
opportunistic, and not subject to traditional navigation benefit estimation techniques.

Under the PAA, a 9-ft channel would be available 2.7 percent of the time during the period of
record between January and May (the same as under the NAA). A 7-ft channel would be
available 42.5 percent of the time during that period, which represents a 22-percent difference
over the NAA. The PAA could have a beneficial effect on commercial navigation in the system.

Three regions in the Apalachicola Bay estuary are of interest with respect to salinity
requirements for juvenile Gulf sturgeon, oyster habitat, white shrimp, and several species for
which a fishery management plan exists that is consistent with their essential fish habitat (EFH)
designation. Changes in salinity and other water quality parameters in Apalachicola Bay and
Estuary are negligible, given little to no change in streamflows from the NAA in the
Apalachicola River at Chattahoochee, Florida (Figures 1-2, 4). In addition to this analysis,
preliminary results of salinity modeling provided by USFWS to the USACE and conducted by
Dr. Peter Sheng indicated similar salinity levels in Apalachicola Bay between the NAA and the
PAA from the draft EIS (Alt7H) (Paramygin and Sheng 2015). It should be noted that the
proposed action evaluated by Dr. Sheng is slightly different than the PAA (Alt7K) presented in
this final EIS. However, the difference in the 2015 proposed action and the PAA is limited to
water supply assumptions in Metro Atlanta. The PAA provides for less water supply in Metro
Atlanta than the 2015 proposed action. It is expected that salinity modeling results for the PAA
would be similar to those for the 2015 proposed action.

4.13 Chapter 288, Commercial Development and Capital Improvements, Part VI

This part of the statute relates to long-term sources of funding for economic recovery in areas
affected by the Deepwater Horizon oil spill. There would be no impacts of the PAA that would
affect funding of economic recovery efforts.

Effects of the PAA are limited to those resulting from water releases at Jim Woodruff Lock and
Dam and water levels within Lake Seminole. Effects of the PAA would be the same as under the
existing condition, as Jim Woodruff Lock and Dam and Lake Seminole is a run-of-river project
normally operating at 77 ft (with minor variations) with no conservation storage. No change
would be expected along the project shoreline or downstream along the river shoreline that
would alter the ability of the state to fund economic recovery efforts. Flow conditions in the
Apalachicola River would not change appreciably for the alternatives compared to current
conditions (Figures 1-2). When flow in the river drops below 5,000 cfs during Drought Zone
operations under the PAA, vegetation and wildlife along the Apalachicola River would be
expected to experience short-term slightly adverse conditions. Drought Zone operations would
occur infrequently and would generally be of relatively short duration (i.e., a few weeks or less).
The vegetation and wildlife along the Apalachicola River would be able to endure the conditions
with no measureable changes to vegetative community composition or wildlife populations.
Thus, implementing the PAA would be expected to have the same effects on terrestrial
vegetative communities and wildlife along the Apalachicola River as the NAA.
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Floodplain habitat connectivity on the Apalachicola River also is similar across alternatives. The
maximum 30-day growing season floodplain habitat connectivity for each alternative was
calculated as the maximum amount of floodplain spawning habitat available for at least 30
consecutive days during the months of April-October. This criterion was based on the life
history requirements of many riverine fishes, including species specific to the Apalachicola
River. This criterion also is an appropriate standard for assessing habitat for the wide range of
other aquatic organisms that inhabit the Apalachicola River and its floodplain. USFWS
developed the Floodplain Spawning Habitat Performance Measure (FSHPM) to assist in this
evaluation (Figure 3).

Estuaries exist at the junction of fresh and salt waters and are integrally linked to freshwater
inputs. Principal consequences for the management of freshwater flow to estuaries are related to
both the magnitude and timing of flows (Mann and Lazier 1991). Freshwater flows are integral
not only to maintaining the delivery of material and energy critical to estuarine productivity but
also to providing habitat conditions conducive to maintaining the diversity and abundance of the
estuarine community. Three regions in the Apalachicola Bay estuary are of interest with respect
to salinity requirements for juvenile Gulf sturgeon, oyster habitat, white shrimp, and several
species for which a fishery management plan exists that is consistent with their essential fish
habitat (EFH) designation. Changes in salinity and other water quality parameters in
Apalachicola Bay and Estuary are negligible, given little to no change in streamflows from the
NAA in the Apalachicola River at Chattahoochee, Florida (Figures 1-2, 4). In addition to this
analysis, preliminary results of salinity modeling provided by USFWS to the USACE and
conducted by Dr. Peter Sheng indicated similar salinity levels in Apalachicola Bay between the
NAA and the PAA from the draft EIS (Alt7H) (Paramygin and Sheng 2015). It should be noted
that the proposed action evaluated by Dr. Sheng is slightly different than the PAA (Alt7K)
presented in this final EIS. However, the difference in the 2015 proposed action and the PAA is
limited to water supply assumptions in Metro Atlanta. The PAA provides for less water supply in
Metro Atlanta than the 2015 proposed action. It is expected that salinity modeling results for the
PAA would be similar to those for the 2015 proposed action.

4.14 Chapter 334, Transportation Administration and Chapter 339, Transportation
Finance and Planning

Chapter 334 statute addresses the state’s policy concerning transportation administration.
Chapter 339 addresses financial and planning needs of the state’s transportation systems.

Navigation is an authorized purpose of the ACF Basin system. Channel availability was modeled
for both 7-ft and 9-ft channels, which was measured by evaluating the modeled flow at the
Blountstown, Florida, gage. A 7-ft channel would be considered “available” with a flow greater
than 16,200 cfs. A 9-ft channel would be considered “available” with a flow greater than 20,600
cfs.

Increasing the reliability of navigation in the ACF system by including operational measures to
provide sufficient flows to support a defined, albeit limited, navigation season was intended to
provide the opportunity for commercial navigation to occur, not to ensure that some sustainable
level of commercial navigation would necessarily return to the system. While the conditions
conducive to the use of the navigation channel would likely improve under several alternatives,
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individual shippers would be responsible for making the decision to use the increased channel
availability. Use of the waterway under these alternatives would likely be shipment-specific and
opportunistic, and not subject to traditional navigation benefit estimation techniques.

Under the PAA, a 9-ft channel would be available 2.7 percent of the time during the period of
record between January and May (the same as under the NAA). A 7-ft channel would be
available 42.5 percent of the time during that period, which represents a 22-percent difference
over the NAA. The PAA could have a beneficial effect on commercial navigation in the system.

The connection (i.e., relationship) between water management activities on the ACF Basin in
general, and nonnavigation and nonrecreation transportation resources is limited. The Proposed
Action to manage pool levels and flow requirements would not affect the transportation
resources immediately adjacent to the dams and lakes, such as limited development for shoreline
and lake access, recreation (marinas, parks, and picnic areas), protected areas, and prohibited
access areas.

The PAA not expected to result in any appreciable changes in nonnavigation and nonrecreation
traffic. No additional traffic would be directly introduced from the proposed updates. Small
changes in traffic in and around the projects might take place due to incremental changes in
shipping modes. However, nonnavigation and nonrecreation traffic is not expected to change
appreciably due to the proposed updates. As a result, it is assumed than any changes in
nonnavigation and nonrecreation traffic would have occurred under the NAA.

4.15 Chapter 373, Water Resources, Part |
The statute addresses the state’s policy concerning water resources.

Effects of the PAA are limited to those resulting from water releases at Jim Woodruff Lock and
Dam and water levels within Lake Seminole. Effects of the PAA would be the same as under the
existing condition, as Jim Woodruff Lock and Dam and Lake Seminole is a run-of-river project
normally operating at 77 ft (with minor variations) with no conservation storage. No change
would be expected along the project shoreline or downstream along the river shoreline that
would alter the ability of the state to fund economic recovery efforts. Flow conditions in the
Apalachicola River would not change appreciably for the alternatives compared to current
conditions (Figures 1-2). When flow in the river drops below 5,000 cfs during Drought Zone
operations under the PAA, vegetation and wildlife along the Apalachicola River would be
expected to experience short-term slightly adverse conditions. Drought Zone operations would
occur infrequently and would generally be of relatively short duration (i.e., a few weeks or less).
The vegetation and wildlife along the Apalachicola River would be able to endure the conditions
with no measureable changes to vegetative community composition or wildlife populations.
Thus, implementing the PAA would be expected to have the same effects on terrestrial
vegetative communities and wildlife along the Apalachicola River as the NAA.

Floodplain habitat connectivity on the Apalachicola River also is similar across alternatives. The
maximum 30-day growing season floodplain habitat connectivity for each alternative was
calculated as the maximum amount of floodplain spawning habitat available for at least 30
consecutive days during the months of April-October. This criterion was based on the life
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history requirements of many riverine fishes, including species specific to the Apalachicola
River. This criterion also is an appropriate standard for assessing habitat for the wide range of
other aquatic organisms that inhabit the Apalachicola River and its floodplain. USFWS
developed the Floodplain Spawning Habitat Performance Measure (FSHPM) to assist in this
evaluation (Figure 3).

Estuaries exist at the junction of fresh and salt waters and are integrally linked to freshwater
inputs. Principal consequences for the management of freshwater flow to estuaries are related to
both the magnitude and timing of flows (Mann and Lazier 1991). Freshwater flows are integral
not only to maintaining the delivery of material and energy critical to estuarine productivity but
also to providing habitat conditions conducive to maintaining the diversity and abundance of the
estuarine community. Three regions in the Apalachicola Bay estuary are of interest with respect
to salinity requirements for juvenile Gulf sturgeon, oyster habitat, white shrimp, and several
species for which a fishery management plan exists that is consistent with their essential fish
habitat (EFH) designation. Changes in salinity and other water quality parameters in
Apalachicola Bay and Estuary are negligible, given little to no change in streamflows from the
NAA in the Apalachicola River at Chattahoochee, Florida (Figures 1-2, 4). In addition to this
analysis, preliminary results of salinity modeling provided by USFWS to the USACE and
conducted by Dr. Peter Sheng indicated similar salinity levels in Apalachicola Bay between the
NAA and the PAA from the draft EIS (Alt7H) (Paramygin and Sheng 2015). It should be noted
that the proposed action evaluated by Dr. Sheng is slightly different than the PAA (Alt7K)
presented in this final EIS. However, the difference in the 2015 proposed action and the PAA is
limited to water supply assumptions in Metro Atlanta. The PAA provides for less water supply in
Metro Atlanta than the 2015 proposed action. It is expected that salinity modeling results for the
PAA would be similar to those for the 2015 proposed action.

4.16 Chapter 373, Water Resources, Part 11

This part of the statute addresses the state’s Water Management Districts within the State of
Florida to manage requests for consumptive uses of water.

The Florida Water Plan is the Florida Department of Environmental Protection’s (DEP)
principal planning tool for long-term protection of the state’s water resources Florida has a
system of five regional water management districts under the general supervision of the Florida
DEP. Together, Florida DEP and the water management districts share a broad range of
responsibilities related to water supply, flood protection and floodplain management, water
quality, and protection of natural systems.

The PAA would have no effect on the Florida DEP’s authority to manage consumptive uses of
water.

4.17 Chapter 373, Water Resources, Part IV
This part of the statute addresses the management of surface waters.

Effects of the PAA are limited to those resulting from water releases at Jim Woodruff Lock and
Dam and water levels within Lake Seminole. Effects of the PAA would be the same as under the
existing condition, a