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S E C T I O N  1 0

Evaluation of District-wide
Watershed Management Plan
Effectiveness

This section summarizes the evaluation of the District-wide Watershed Management
Plan (WMP) recommendations for meeting the overall goals for water quality improve-
ment. The BASINS water quality model developed for the District was used to evaluate
future water quality conditions and pollutant loads. In addition, the District-wide WMP
recommendations were compared to the Georgia Environmental Protection Division
(GAEPD) Planning Standards and the District Policy Goals.

The evaluation of future water quality conditions and pollutant loads was based on
implementation of all the components of the District-wide WMP, as well as the scenarios
from the Long-Term Wastewater Management Plan (JJG, 2003a) and the Water Supply
and Water Conservation Plan (JJG, 2003b) in 2030. Specific components and assumptions
in the analysis included:

• For the watershed management strategies:

 Local Stormwater Management Program Activities – The modeling analysis
assumed that all new development and redevelopment projects will implement
post-development stormwater management to meet the goal of 80 percent total
suspended solids (TSS) reduction and the hydrologic response of an effective
impervious area (EIA) of 10 percent on these sites.

 Watershed Improvement Strategies – The modeling analysis assumed that
significantly impacted watersheds (with EIA greater than 10 percent) will
implement watershed retrofit and restoration measures in problem areas. This
would also result in a 50 percent TSS reduction.

• For Point Sources, loads generated by the final scenario in the District Long-term
Wastewater Management Plan (JJG, 2003a) were applied in the District water quality
model. The facilities and associated loads by 12-digit Hydrologic Unit Code (HUC)
are summarized in Appendix G.

• For Water Supply, the withdrawals from the final scenario in the District Water
Supply and Water Conservation Management Plan (JJG, 2003b) were applied in the
model.

• For combined sewer overflows (CSOs), loads generated by the City of Atlanta’s CSO
remedial measures study, which consisted of partially separating the combined
sewer service area, were applied in the District model.
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District-Wide Results

Evaluation of Hydrologic Conditions
As noted previously in this document, one of the major goals of the District-wide WMP
is to implement stormwater controls that mimic the watershed response of an EIA of
10 percent in the future to maintain water quality, reduce hydrologic impacts, and
maintain biotic integrity. Figure 10-1 illustrates the predicted changes in imperviousness
between existing conditions, future conditions without the implementation of additional
watershed management measures (i.e., the District-wide WMP recommendations), and
future conditions with implementation of such measures.

Implementation of the local stormwater management program activities and watershed
improvement strategies would significantly reduce the number of watersheds exceeding
10 percent EIA in the future. Only 9 of the 259 12-digit HUCs would exceed 10 percent
EIA in the future with additional watershed management measures, whereas without
such measures, a total of 41 HUCs would exceed 10 percent EIA. This is a 78 percent
reduction in highly impervious watersheds through implementation of the District-wide
WMP recommendations. Furthermore, the plan would result in a 52 percent reduction in
the number of existing highly impervious watersheds, primarily through the watershed
improvement strategies.

It should be noted that much of the reduction in EIA in the District would be achieved
through direct watershed restoration or as redevelopment occurs and post-development
stormwater controls are implemented. Implementation of the strategies for new devel-
opment, to reduce EIA and associated stormwater problems, would help assure that
continued growth within the District does not result in EIA exceeding the 10 percent
goal.

Total Suspended Solids
TSS is a good indicator of total nonpoint source pollutant loadings, as many of the key
pollutants of concern (i.e., nutrients and metals) are directly related to TSS loadings.
Figure 10-2 illustrates the estimated TSS loadings under existing conditions, future
conditions without additional watershed management measures, and future conditions
with such measures.

The estimates of TSS loadings with the recommended management measures would
result in only 10 12-digit HUCs exceeding 700 lbs/ac/yr as opposed to 122 HUCs
without such management measures. This is a 90 percent reduction in the number of
HUCs with TSS loads greater than 700 lbs/ac/yr from future conditions without the
recommended watershed management measures. Most importantly, the District average
TSS loading rate would be reduced from 518 lbs/ac/yr under existing conditions and
676 lb/ac/yr in the future without additional watershed management measures to
406 lbs/ac/year with implementation of such measures. This results in an overall
40 percent District-wide reduction in TSS loadings between future conditions without
additional watershed management measures and conditions with such measures in
place. It should be noted that the primary source of TSS loadings is nonpoint source
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Metropolitan North Georgia Water Planning District Watershed Management Plan

Comparison of TSS Distribution under Existing Conditions, Future without
Management, and with Implementation of the District-wide WMP

Figure 10-2
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runoff and that point sources do not contribute a significant sediment load within the
District due the generally high levels of wastewater treatment.

Total Phosphorus
Total phosphorus (TP) is one of the primary nutrients of concern within the District due
to the potential for eutrophication of downstream lakes. Figure 10-3 provides a sum-
mary of the estimated TP loads for existing conditions, future conditions without addi-
tional watershed management measures, and future conditions with such measures in
place.

Under existing conditions, the estimated TP load is 0.6 lbs/ac/yr and would increase in
the future without additional watershed management measures to 0.85 lbs/ac/yr. With
implementation of such measures, including the recommended wastewater treatment
levels, the future TP load would be 0.5 lbs/ac/yr, which is a 40 percent reduction com-
pared to future conditions without additional watershed management measures. The
District-wide WMP recommendations would result in a 25 percent reduction from non-
point source contributions compared to future conditions without additional manage-
ment measures. Due to the recommended improvements in wastewater treatment levels
within the District, implementation of the wastewater management plan would lead to
more than an 85 percent reduction in TP loads from point sources in five basins (Oconee,
Ocmulgee, Flint, Coosa, and Oostanaula) and no change in loadings in three basins
(Upper Chattahoochee, Coosawattee, and Tallapoosa). However, there would be a
12 percent increase in the Lower Metro Chattahoohee reach, primarily due growth in
this portion of the District. The level of growth would lead to greater increases in TP
loading, but updated or new treatment facilities (Douglas South Central and new West
Coweta Wastewater Treatment Plants [WWTPs]) will limit the projected increase.

Basin-Specific Results
For each of the six major basins in the District, three conditions were examined in the
modeling analysis:

• Existing conditions

• Future conditions without implementation of the additional measures described in
the watershed, wastewater, and water supply management plans

• Future conditions with the additional measures described in the watershed,
wastewater, and water supply management plans

For conciseness, in the following discussion the terms “without future management”
and “with future management” are used to describe the second and third bullet items,
respectively, above. Detailed results by 10-digit HUC are presented in Appendix B.

Upper Metro Chattahoochee Reach
The modeling results are summarized in Figure 10-4. More detailed results for each
10-digit HUC within the Upper Chattahoochee reach are provided in Appendix B.
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Under current conditions, the forested and agricultural land uses comprise more than
50 percent of this watershed. In 2030, these land uses would be reduced to 30 percent of
the area. This would result in a significant increase in impervious area without future
management. However, with future management, including implementation of the post-
development stormwater controls and watershed improvement strategies in the plan,
the total EIA would be reduced to less than the existing conditions.

TSS, without future management, would increase significantly. However, with future
management, TSS loading rates would be lower than currently estimated within this
watershed. This reduction can be directly attributed to the recommended best
management practices (BMPs) and watershed restoration activities. The majority of the
TSS loadings are associated with nonpoint source runoff, with minimal contributions
from point sources due to enhanced treatment technology.

Similar observations can be made for TP loadings. Without future management,
including implementation of the wastewater management plan, the TP loading rate
would increase by approximately 15 percent. However, with future management, the TP
loading rate would be reduced by approximately 14 percent compared to existing condi-
tions. Nonpoint source runoff would still contribute the majority of the TP loadings
within this watershed in the future. The effects of the new wastewater treatment tech-
nologies (with the higher levels of nutrient removals) would result in an 18 percent point
source contribution to the overall TP loads in the future. This is lower than the
25 percent contribution for point sources under existing conditions.

In summary, the combination of watershed and wastewater management activities
would result in a significant reduction (approximately 18 percent from existing
conditions) in the total TP loadings in the future.

Lower Metro Chattahoochee Reach
The modeling results are summarized in Figure 10-5. More detailed results for each
10-digit HUC within the Lower Metro Chattahoochee reach are provided in Appendix B.

In the future, land use will shift significantly from forested and agricultural (about
70 percent under existing conditions to less than 40 percent) to residential land uses.
This change would result in a 75 percent in EIA without future management. With such
management, however, EIA would be only 5 percent (an increase of only 16 percent),
which is well within the target of less than 10 percent EIA required to maintain a healthy
watershed.

This trend is mirrored in the TSS loadings for this watershed, with an increase in loading
rate of 36 percent without future management. However, with future management,
there would be a decrease from existing conditions of 17 percent. This reduction would
be attributable to application of stormwater controls on new development as it occurs.

For TP, the loading rate would increase (13 percent) without future management.
However, with such management, the TP loadings would actually decrease. Again, this
reduction in TP loadings, despite increases in development and wastewater needs,
would be due to the application of BMPs and the additional nutrient removals in the
upgraded treatment facilities.
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Etowah Subbasin
The modeling results are summarized in Figure 10-6. More detailed results for each
10-digit HUC within the Etowah subbasin are provided in Appendix B.

This subbasin is currently only about 20 percent developed and, therefore, the EIA is
relatively low (about 3 percent). However, the land use will shift from about 60 percent
open space to only about 45 percent, resulting in an increase in EIA of 86 percent
without future management. This increase in EIA would be reduced to only a 36 percent
increase with future management. While this is still a significant increase, the total EIA
for the watershed would remain relatively low and well within the target of 10 percent.

TSS loadings would increase by 40 percent without future management; however, with
future management, there would be a 13 percent decrease from existing conditions. As
noted for the other basins, nonpoint source contributions make up most of the TSS
loadings.

Similar trends are estimated for TP, i.e., a 47 percent increase in loadings without future
management and a 28 percent decrease with future management. With implementation
of the higher wastewater treatment controls and other recommendations of the District-
wide plans, point sources would contribute only 10 percent of the total TP loads in the
future compared to about 40 percent without the plans.

Flint Basin
The modeling results are summarized in Figure 10-7. More detailed results for each
10-digit HUC within the Flint basin are provided in Appendix B.

The trends in land use changes within the Flint basin are similar to those predicted for
the other basins, with decreases in open space (forested and agricultural land uses) and
significant increases in residential land use. With management, future impervious levels
would be maintained at about 10 percent overall. However, there are portions of this
basin, particularly in the headwaters below Hartsfield Atlanta International Airport, that
are highly impervious and would require significant retrofit to meet the watershed
management goals.

Loadings for TSS would increase about 30 percent without future management;
however, the TSS loadings would decrease by 12 percent with future management.
Significant watershed improvement (retrofit and restoration) would be required to meet
this goal, especially in the more developed headwaters.

Total phosphorus loadings would increase approximately 70 percent without future
management. Much of the reduction in total loadings would result from the improved
treatment technologies.

Ocmulgee Basin
The modeling results are summarized in Figure 10-8. More detailed results for each
10-digit HUC within the Ocmulgee basin are provided in Appendix B.
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The headwaters of the Ocmulgee (the Yellow River and South River in particular) are
relatively highly developed (in portions of DeKalb and Gwinnett Counties). However,
there is still significant land available for development, with approximately 45 percent of
the land in forested and agricultural land uses. This could decrease to less than
35 percent in the future.

The TSS loadings in this basin would increase 25 percent without future management,
but would decrease by 28 percent with future management. Much of this decrease
would be associated with the watershed improvement plans for the South River
watershed.

Due to the anticipated growth and increases in wastewater needs in this basin, the TP
loading rates would increase by approximately 80 percent without future management.

With such management, on the other hand, TP loadings would decrease by 18 percent.
Much of this reduction would come from improvements in nutrient removals at the
treatment facilities.

Oconee Basin
The modeling results are summarized in Figure 10-9. More detailed results for each
10-digit HUC within the Oconee basin are provided in Appendix B.

Most of the upper Oconee basin within the District is relatively undeveloped, i.e.,
approximately 90 percent of the existing land use is agricultural and forested. This land
use is likely to decrease to about 65 percent of the basin in the future, primarily due to
increases in residential land use. Without future management, the amount of EIA would
more than double from 1.6 to 4.6 percent basin-wide. Future management, however,
would result in an increase of EIA to only 3 percent.

TSS loadings would increase by 35 percent without future management but would
decrease by 16 percent with future management. Most of the reduction would be
provided by implementation of BMPs as new development is constructed.

The rate of TP loading would also increase significantly, an estimated 33 percent
increase over existing conditions, without future management. However, with future
management, TP loadings would decrease by 7 percent. Similar to other basins, the
wastewater management plan and the associated higher nutrient removals would
provide much of the TP loading reductions.

Compliance with SB 130 Establishing the District
The State legislature included specific requirements in Senate Bill (SB) 130 for each of the
three plans (watershed management, wastewater, and water supply/conservation). For
the District-wide WMP, the key requirements and elements that address these require-
ments are summarized in Table 10-1. As the table shows, the District-wide WMP
addresses each of the requirements outlined in the law.



Section 10: Evaluation of District-wide Watershed Management Plan Effectiveness

DISTRICT-WIDE WATERSHED MANAGEMENT PLAN-FINAL 10-17
SEPTEMBER 2003

Compliance with GAEPD Planning Standards
The GAEPD was required in SB 130 (Official Code of Georgia, Annotated [O.C.G.A.]
12-5-582) to develop planning standards that the District should follow in developing
the three plans (watershed, wastewater, and water supply/conservation). These
planning standards include the items listed in Table 10-1 and the additional
requirements listed in Table 10-2. Elements of the District-wide WMP that achieve
compliance with the requirements of the GAEPD planning standards are summarized in
Table 10-2. Overall, the recommendations in the District-wide WMP would meet the
GAEPD planning standards.

TABLE 10-2
Summary of Compliance with GAEPD Planning Standards
Metropolitan North Georgia Water Planning District Watershed Management Plan

GAEPD Planing Standards District-wide WMP Compliance

The plan shall be in compliance with items 1-
12 of SB130 (O.C.G.A. 12-5-582)

See Table 10-1.

The plan shall, at a minimum, be consistent
with all applicable federal and state laws and
rules

The key federal law is the Clean Water Act.
Implementation of the District-wide WMP will help to
maintain water quality and improve watersheds not
meeting standards (see below), and meet requirements
for MS4 stormwater permitting.

The key state laws and regulations include:

•  The Georgia Water Quality Act (O.C.G.A. 12-5-170)
and Rules for Water Quality Control (391-3-6)
District-wide WMP will maintain water quality and
improve watersheds to meet standards (see below)

• Erosion and Sedimentation Control Act (O.C.G.A 12-
7-1) and Rules for Erosion and Sedimentation Control
(391-3-7)
–requirements for compliance with erosion and
sedimentation control are included (Section 5).

• The Georgia Planning Act (O.C.G.A 12-2-8) and
Environmental Planning Criteria (391-3-16)
–recommendation for source water protection
(Section 5) address the planning criteria.

The plan shall be implementable. Specific
activities should be cost effective as they relate
to the identifiable measurable goals. These
activities should be practical in design and
should be site-specific and effective in the
watershed in which they occur. Testing of BMP
projects should be included in the
implementation schedule.

Recommended management measures meet multiple
requirements (TMDLs, source protection, and Phase I & II
MS4 requirements), utilize existing BMP technology and
design criteria, leverage existing programs for stormwater
management, minimize reorganization of existing local
government departments, and establish minimum goals to
be applied equally across the District.

The long-term monitoring program (Section 8) includes
recommendations for BMP testing and monitoring to
evaluate effectiveness and to identify more applicable
BMPs.
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TABLE 10-2 (CONTINUED)
Summary of Compliance with GAEPD Planning Standards
Metropolitan North Georgia Water Planning District Watershed Management Plan

GAEPD Planing Standards District-wide WMP Compliance

The plan shall be consistent with or more
protective than the Part V Criteria rules
developed pursuant to the Comprehensive
Planning Act.

The source water protection strategies include the
requirement for implementation of the Part V Criteria in all
water supply watersheds. The District-wide WMP provides
for additional watershed management measures that
supplement the Part V Criteria.

The plan shall include an evaluation of all
provisions contained in the “Land Development
Provisions to Protect Georgia Water Quality”,
October 1997 and shall incorporate those
provisions selected by the District Board.

The land development provisions were evaluated in
development of the District-wide WMP (Section 6).

The plan shall be consistent with the water
supply/water conservation and the wastewater
plans

The District-wide WMP has been coordinated with the
other plans. Recommendations in the District-wide WMP
will support the wastewater and water supply plans by:

• improving stream base flows, through better on-site
stormwater retention

• significantly reducing nonpoint source pollutant
loadings and improving assimilative capacity of
District streams (see below)

• improving existing impacted stream segments and
associated watersheds

• providing greater protection of source water
watersheds.

The plan shall have a planning horizon of at
least twenty years

The District-wide WMP has been developed based on a
30-year planning period. Implementation, including the
recommended watershed improvements, will require up to
30 years to accomplish.

The plan shall address the local governments’
need for a watershed strategy and will project
the overall health of the watershed post
development. It will link ordinances, zoning,
impervious surface limits, green space, and
demonstrate how these actions will protect the
overall health of the watershed.

The District-wide WMP provides the common framework
for watershed management to be implemented by all local
governments within the District (Section 5).
Recommendations include requirements for post-
development stormwater controls which limit EIA for new
development.

Water Quality Standards
The primary concern for implementation of the District-wide WMP is the extent to
which the overall program, including the wastewater and water supply plans, will meet
water quality standards. Numeric water quality standards exist for dissolved oxygen
(DO), pH, fecal coliform bacteria, and metals. In addition, GAEPD has developed
standards for annual TP loadings to major reservoirs (Allatoona, Lanier, Jackson, and
West Point). The evaluation of compliance with water quality standards is focused on
the annual TP loadings to the reservoirs, as this nutrient has been identified as one of the
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primary concerns associated with both nonpoint and point source loadings. Further-
more, the evaluation of TP loadings at the downstream tributaries entering these reser-
voirs provides a District-wide measure of the effectiveness of the District-wide WMP.

The benefits of the District-wide WMP recommendations for compliance with the DO,
temperature, fecal coliform, and metals water quality criteria are also briefly discussed
below.

Dissolved Oxygen and Temperature
DO levels are primarily influenced by water temperature, organic loadings, and re-
aeration. The primary recommendations in the District-wide WMP are designed to
minimize impervious area and reduce overall pollutant loadings. During warmer
months, water flowing over impervious surfaces is often 10–12ºF warmer than water
that passes through fields and forests. Higher water temperatures increase the metabolic
rates of stream-dwelling plants and animals, so that an organism living in warmer water
needs more oxygen than the same species in cold water. Unfortunately, warmer water
cannot hold as much oxygen as cold water.

Implementation of the local stormwater management program activities (including post
development stormwater controls) will reduce or mitigate the effects of impervious
cover and result in decreased stream temperatures, which will improve the DO concen-
trations in the streams. The recommended stream buffer requirement will also provide
additional instream cooling by maintaining tree cover and associated shading. In addi-
tion, these stormwater controls will reduce the potential organic pollutants that consume
DO. Implementation of the watershed improvement strategies will mitigate the existing
elevated levels of impervious cover and DO conditions.

Fecal Coliform Bacteria
Most of the TMDLs listed for the streams within the District are related to violations of
the fecal coliform standard. Whereas GAEPD is moving to an E. coli standard in the
future, continued monitoring and compliance with the existing fecal coliform standards
during the transition period will be important.

Sources of fecal coliform bacteria vary by land use type and include sewer line leaks,
illicit discharges, failing septic tanks, domestic pet wastes, livestock, and wildlife.
Watershed management recommendations for public education, septic tank mainten-
ance, stream walks, and illicit discharge monitoring will all reduce the potential for fecal
coliform bacteria contamination. In addition, implementation of post-development
stormwater controls on new development will also provide additional removals of fecal
coliform bacteria from stormwater runoff. Waterfowl management on stormwater ponds
will also help to reduce fecal bacteria loadings from wildlife. These watershed manage-
ment measures, combined with the wastewater management plan recommendations for
improved sewer system maintenance, will greatly improve compliance with the bacteria
standards.
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Metals
Metals such as lead, zinc, copper, cadmium, and mercury are found in stormwater and
may contribute to exceedances of the State standards. A limited number of metals viola-
tions have been documented in the District (see Section 3). Potential sources of metals in
stormwater include leaks, spills, or accidents at commercial and industrial sites, use of
household products such as paints, cleaners, or wood preservatives in residential areas,
and brake linings, exhaust, and worn tires along transportation corridors. Recommenda-
tions for local stormwater management program activities including public education,
the post-development stormwater controls, pollution prevention, commercial/industrial
inspections, illicit discharge monitoring, and post-construction stormwater controls on
new transportation projects will address these potential sources of metals in stormwater
runoff. Implementation of the recommended watershed improvement strategies will
further reduce the potential for metals associated with runoff from highly developed
urban areas. This combination of watershed management measures will greatly improve
future compliance with the State standards for metals.

Total Phosphorus
There are a total of 10 locations entirely contained within the District with TP annual
standards (Figure 10-10):

• Chattahoochee River (above West Point Lake)
− at US Route 27 near Franklin

• Lake Lanier –
− Flat Creek on at McEver Road near Gainesville

• Lake Jackson –
− Yellow River at Route 212 near Stewart
− South River at Shoal Road near Snapping Shoals
− Tussahaw Creek near Jackson
− Alcovy River at Newton Factory Bridge Road near Stewart

• Lake Allatoona
− Etowah River at Canton
− Little River at Route 5 near Woodstock
− Noonday Creek at Route 92 near Woodstock
− Shoal Creek at Route 108 near Waleska

There are other TP standard locations in the Lake Lanier and Lake Jackson watersheds
that could not be evaluated in this study because the entire watersheds are not contained
within the District and, therefore, were not included in the water quality model.

The annual TP loads vary significantly depending on the tributary and are summarized
in Table 10-3.
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TABLE 10-3
Locations with Total Phosphorus Annual Standards within the District
Metropolitan North Georgia Water Planning District Watershed Management Plan

Location Name
GAEPD Limit

(lbs)

Chattahoochee River at Route 27 at Franklin 1,400,000
Flat Creek at McEver Road Near Gainesville 14,400
Yellow River at Route 212 Near Stewart 116,000
South R at Island Shoal Road Near Snapping Shoals 179,000
Tussahaw Creek Near Jackson 7,000
Alcovy R, Newton Factory Bridge Road Near Stewart 55,000
Etowah River at Canton 340,000
Little River at Route 5 Near Woodstock 42,000
Noonday Creek Route 92 Near Woodstock 38,000
Shoal Creek at Route 108 Near Waleska 9,200

The results from the water quality modeling of future conditions applying the
watershed management, wastewater, and water supply plans (assumptions described
above in this section) were evaluated. The approach used was similar to the one used by
GAEPD in development and assessment of the annual TP standards. Results of this
evaluation are presented in Figure 10-11.
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FIGURE 10-11
Total Phosphorus Lake Discharge Limit Comparison for Future Management Conditions
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Implementation of the watershed, wastewater, and water supply plans would facilitate
compliance with the TP standards at all 10 of the locations within the District. At three of
the locations, Flat Creek, Yellow River, and Tussahaw Creek, TP loadings would
approach but not exceed the standard in the year 2030. This analysis suggests that in the
watersheds above the Chattahoochee River at Route 27, Alcovy River near Stewart,
Etowah at Canton, and Shoal Creek near Waleska locations, the TP loadings would be
well below the annual standards.

This evaluation, combined with the District-wide assessment of changes in
imperviousness, TSS, and TP loadings described earlier in this section, indicates that
implementation of the three plans would facilitate compliance with water quality
standards and satisfy the overall goals for watershed improvement.




