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1.0

INTRODUCTION

1.1

Plan Purpose

The purpose of the Volanta Gully Watershed Management Plan (Plan) is to improve and protect
the water quality within the watershed, in order to meet or exceed Alabama water quality
standards. This goal includes (1) reduction of erosion and subsequent sediment entering the
drainage system; (2) repair degraded sections of Volanta Gully; (3) improve flood protection to
the residents and businesses within the watershed. These objectives will be achieved by
identification of potential construction projects that will alleviate problems in the watershed
The City of Fairhope, located on the Eastern Shore of Mobile Bay, has experienced major
growth within the last decade. The population of 12,022 in the year 2000 (according to the U.S.
Census) increased by more than 40% to 17,550 by 2009. The City encompasses 11 square miles
of land with nearly 1,600 persons per square mile. This increase in population, when combined
with an average rainfall of over 65 inches per year, results in increased non-point source
pollution in the nearby creeks and streams which empty into Mobile Bay and the Gulf of
Mexico. The solution is to create stormwater management projects and practices that will
alleviate this problem.
This mostly developed Volanta Gully Watershed is one of eight Watersheds in the City of
Fairhope’s Planning Jurisdiction. Although this watershed is one of the smaller ones, City
Officials and Planners agree that it is one of the most critical.
The Volanta Gully Watershed has been the source of many problems in the recent past including:
•
•
•
•
•
•

Major road washout (North Section Street) in April of 2005;
Reopening of the double barrel culverts under North Section Street has caused erosion
downstream towards Mobile Bay;
Two Natural Resource Conservation Service (NRCS) Projects within the last ten years:
• Gully stabilization along Lillian Drive; and
• West of the North Section Street blowout;
Basis of a flood-related resident lawsuit in the Cedar Avenue area.
City employees were nearly swept away with 16-18 inches of water flowing steadily over
Patlynn Drive during the April 2005 storm event; and
Homeowners in the Maple Street and Greeno Road area have attended numerous City
meetings requesting additional help with the high water volume that passes though their
property from upstream impacts.

Fairhope’s gullies are natural resources of historical and biological significance to the
community. There is considerable community interest in solving these problems and protecting
the surrounding environment.
This Plan will also become a sustainable planning tool promoting low impact development in the
coastal community through public outreach and education.

Page 7 of 91

4/9/2012

Volanta Gully Watershed Management Plan
1.2

Period Addressed by the Plan

It is estimated that at the time of this Plan’s development, 85% of the watershed has been
developed. With the present economy and the current real estate market, it is unknown when
100% “build out” of the watershed will occur. This is further discussed in Sections 2.9.
1.3

U.S. Environmental Protection Agency (EPA) Key Elements

This plan was developed to include EPA’s nine (9) key elements for Watershed Management
Plans. These key elements are required to achieve funding through the Clean Water Act (CWA)
Section 319. Compliance with these requirements is noted below:
Element 1: Causes and Sources - The watershed-based plan must identify sources that will need
to be controlled to achieve non-point source Total Maximum Daily Load (TMDL) reductions
and identify pollutants of concern and the causes and sources of water body impairment linked to
each. TMDLs are not applicable (Section 3.1). See Section 3.2.4 for a discussion of pollutants
and causes.
Element 2: Expected Load Reductions - The plan must contain an overview of TMDL load
reductions expected for each Best Management Practice (BMP), linked to an identifiable source.
TMDLs are not applicable (Section 3.1). See Section 4.3 for a discussion of BMP performance.
Element 3: Management Measures - The plan must contain a description of the non-point source
BMPs and associated costs needed to achieve load reductions for the critical areas identified in
which the measures will need to be implemented. See Sections 4.1.
Element 4: Technical and Financial Assistance - The plan must include an estimate of the
technical and financial assistance needed, including associated costs, and funding strategy. See
Sections 4.4, 4.5, and 5.0.
Element 5: Information/Education Component - The plan must include an information/education
component to enhance public understanding and participation in selecting, designing, and
implementing the non-point source management measures. See Section 6.
Element 6: Schedule - The plan must include a schedule for implementing, operating and
maintaining the non-point source BMPs identified. See Section 4.6.
Element 7: Measurable Milestones - The plan must include a schedule of interim, measurable
milestones for determining whether non-point source BMPs or other control actions are being
implemented and water quality improvements are occurring. See Sections 4.5.
Element 8: Evaluation of Progress - The plan must contain a set of criteria used to determine
whether load reductions are being achieved and substantial progress is being made towards
attaining water quality standards. See Sections 4.5.
Element 9: Effectiveness Monitoring - The plan must include a monitoring plan to evaluate the
effectiveness of implementation efforts over time and measures against the set of criteria
established in the Evaluation of Progress Element (8). See Section 4.5.
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2.0

WATERSHED DESCRIPTION

2.1

Location

The Volanta Gully Watershed is located in the City of Fairhope (Baldwin County) Alabama.
Figure 2-1 provides an aerial photograph identifying the watershed limits. The system is roughly
bound by Volanta (north) and Gayfer (south) Avenues, U.S. Highway 98/Greeno Road (east) and
Mobile Bay (west).

Figure 2-1
Aerial Photograph Identifying Watershed Limits

The mostly developed Watershed is one of eight watersheds in the City of Fairhope’s Planning
Jurisdiction. Although this watershed is one of the smaller ones, City Officials and Planners
agree that it is one of the most critical. Refer to Figure 2-2 for an illustration of the watersheds
within Fairhope planning jurisdiction, highlighting Volanta Gully Watershed.
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Figure 2-2
Fairhope Planning Jurisdiction Watersheds, Highlighting Volanta Gully (Audubon, 2003)

2.2

Environmental Importance

Fairhope’s gullies, including the Volanta Gully are natural resources of historical and biological
significance to the community. The occurrence of wetlands within the Volanta Gully Watershed
is limited by the extreme topographic conditions, relatively narrow floodplains and limited
riparian habitat flanking the streams. This strip varies in width depending upon the location
within the Watershed and the neighboring land uses. Most wetlands occur at the lowest
elevations within the floodplains and are characterized as either of the following:
•

Seepage-slope forested pine/hardwood wetlands: very similar to bottomland hardwood
wetlands in vegetative composition, but located on the hillsides flanking the creek
bottoms. These areas contain scattered loblolly pine (Pinus taeda) and slash pine (Pinus
elliottii). During periods of high rainfall, small springs can develop and add to the base
flow of the watershed streams.

•

Grady Ponds or Citronelle Ponds: wetland feature associated with geological
depressions not regulated under Section 404(b) (1) of the Clean Water Act because of
their small size and their isolated nature. Nevertheless, these features do support wetland
vegetation and serve as catchments for locally generated drainage.

Page 10 of 91

4/9/2012

Volanta Gully Watershed Management Plan
These natural depressions are referred to both as “Citronelle Ponds” because of their
association with outcrops of the Citronelle geologic formation, and as “Grady Ponds”
because the soils in these depressional features are typically classified as being in the
Grady soil series. Grady Ponds as geological features have a limited range, occurring
within 13 counties of the western Florida Panhandle, southwestern Alabama, and
southeastern Mississippi. Baldwin County has the largest number of ponds, having over
3,000 of the region’s 7,000 ponds (Folkerts, 1997).
While still present as obvious geographic features, the physical characteristics of the
ponds found in this watershed have been materially altered by local drainage and land use
practices. These alterations have negativity impacted their ability to retain water during
times of abundant rainfall. This reduced storage capacity directly results in stormwater
runoff instead of the natural containment the depressions naturally create.
2.3 Groundwater Resources
The Volanta Gully functions as a catch-all for any stormwater runoff that occurs in the
watershed. Surface water is captured by municipal storm drains that channel runoff through
drainage pipes that eventually empty in the gully. There are frequent areas of porous sandy gully
bottoms that allow stormwater to infiltrate and recharge the vital ground water supply.
Although water quantity is the primary concern for the localized flooding and erosion that the
gully experiences, water quality can be just as important to the groundwater supply.
2.4 Climate
The Volanta Gully Watershed lies in Gulf Coast state’s dominate climate, the humid subtropical
region (Trewartha and Horn 1980). The climate is greatly influenced by the Gulf of Mexico
(O’Neill and Mettee, 1982; Scanlan, et.al, 2004). The summer climate is characterized by high
barometric pressure over the Atlantic Ocean, referred to as the subtropical anticyclone.
Southerly flow of humid, unstable air from the Gulf of Mexico results in lifting and condensing
through convective heating or sea breeze convergences. The resulting weather is dominated by
tropical maritime air, producing thunderstorms, occasional tropical storms and seldom hurricanes
that can produce a major portion of summer rainfall (Schroeder, 1996; O’Neill and Mettee, 1982;
Scanlan, et.al, 2004). Rainfall occurs throughout the year associated with mild winter/spring
frontal events, summer and fall tropical cyclonic systems, or summer afternoon convective
thunderstorms.
The Volanta Gully Watershed is approximately 24 miles from the Mobile Regional Airport
which maintains an active weather station and has records dating back to 1900. In general,
climatic conditions and associated rainfall amounts and patterns of the airport are similar to those
in the Volanta Gully Watershed. The City of Mobile has been referred to by many sources as one
of the wettest cities in the United States, with an average 60 rainy days per year producing an
approximate rainfall total of 65 inches.
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The summer produces daily temperatures with average highs of 90°F in July (U.S. Department
of Agriculture, 1964; O’Neil and Mettee, 1982; Scanlan, et.al, 2004). Winter daily temperatures
range from highs of 60°F and lows of 43°F in January. The typical growing season for the
watershed lasts for 300 days (O’Neil and Mettee, 1982; Scanlan, et.al, 2004).
Regardless of the season, many of the watershed storm events are characterized by having large
raindrops which contain considerable energy when they strike the earth. This type of
precipitation is typically only experienced in the Alabama, Mississippi and Louisiana Gulf Coast
region of the country. The combination of the large raindrops and frequency of large storm
events are the dominant factor affecting soil degradation, erosion and localized flooding the
watershed experiences. Table 2-1 lists the average precipitation and temperature recorded by a
weather station located in Fairhope, Alabama.
Table 2-1
Average Precipitation and Temperature for the Fairhope Alabama Weather Station
(Baldwin County Wetland Advance Identification, January, 1999)
Month
January
February
March
April
May
June
July
August
September
October
November
December
Annual

Average Temperature (°F)
49.0
51.9
59.1
66.6
73.2
79.1
81.0
80.5
77.1
67.6
59.4
52.1
66.4

Average Precipitation (inch)
5.01
6.06
6.08
4.13
5.36
5.56
7.29
6.66
5.65
3.18
4.22
4.90
65.10

Stormwater detention and flood reduction studies are often based on statistically determined
storm events that rely on long periods of record for a given geographical region. Three such
records relevant to this Plan are the Mobile Regional Airport, Fairhope Weather Station, and
U.S. Department of Commerce Technical Paper No. 40 (U.S Department of Commerce, 1961).
Figure 2-3 gives the rainfall percentages experienced at the Mobile Regional Airport for a period
between 1900 and 1997 (ADEM, 2010). This chart indicates a 100-year storm for the Volanta
Gully would anticipate 13.5 inches of rainfall within a 24 hour period.
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Figure 2-3
Rainfall Percentages Experienced at the Mobile Regional Airport Period 1900–1997 (ADEM, 2010)

Table 2-2 summarizes rainfall data for the period 1967 through 1980 from a Fairhope Weather
Station (Isphording, 1981). It includes the maximum 24-hour rainfall amounts that occurred
each year over the 14-year study period. Despite the age of this data, it still illustrates rainfall
conditions that are generally representative of today.
Table 2-2
Summary of Rainfall Data: Fairhope, Alabama Weather Station, 1967-1980 (Isphording, 1981)

Year
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980

Total Annual
Average Annual
Rainfall
Rainfall for Reported
(inches)
Days (inches)
51.88
0.541
41.17
0.401
75.91
0.656
64.62
0.479
55.98
0.413
57.10
0.545
71.12
0.545
55.34
0.459
88.12
0.527
64.90
0.533
57.90
0.409
94.06
0.719
70.16
0.546
67.75
0.503

Page 13 of 91

Total Days
Rainfall
Reported
96
103
116
135
136
105
132
121
168
122
136
131
129
131

Maximum 24Hour Rainfall
Event (inches)
4.25
2.81
6.15
4.58
2.47
4.12
2.92
5.12
5.55
4.90
2.96
11.25
4.91
5.47

Frequency of
24-Hour Rainfall
(years)
1.0
1.0
2.7
1.0
1.0
1.0
1.0
1.5
2.0
1.3
1.0
44.0
1.3
1.8
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U.S. Department of Commerce Technical Paper 40 was published as a convenient summary of
empirical relationships, working guidelines, and maps, useful in the practical problems requiring
rainfall frequency data. Figure 2-4 is the isopluvial map for the 100-year, 24-hour rainfall event.
This chart indicates that an empirical design storm for the Volanta Gully Watershed would
anticipate 13.5 inches of rainfall within a 24 hour period.

Figure 2-4
100-Year 24-Hour Rainfall Event Isopluvial Map (U.S. Department of Commerce, 1961)

2.5 Topography
The Volanta Gully Watershed extends just over one mile inland from Mobile Bay with a northsouth axis of approximately one-half mile. Over this short distance, elevations rise quickly from
sea level to approximately 120 feet. Figure 2-5 shows the Digital Elevation Model that depicts
the steep terrain.
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Figure 2-5
Digital Elevation Model that Depicts the Steep Terrain (City of Fairhope, 2011)

Page 15 of 91

4/9/2012

Volanta Gully Watershed Management Plan
Topographic relief, as a complex function of slope steepness and slope length, is an additional
factor that can influence soil erosion. The slopes in the Volanta Gully Watershed from ridge top
to incised channel bottoms, can be steep and long. Steep and long slopes result in more surface
scouring. Longer slopes provide larger surface area for rainfall collection and produce deeper
and faster flows. When combined, these variables result in flows with tremendous shear force
that remove a high volume of surface soil particles and create localized channel instabilities.
This condition is particularly evident on the eastern end of the gully near Lillian Circle (refer to
Figure 2-6, G3A).
2.6 Hydrology
Draining a total area of approximately 400 acres, the watershed contains approximately 14,675
linear feet of ephemeral streams and piped drainage which meanders generally from east to west
towards the Mobile Bay where it discharges a few hundred feet south of the mouth of Fly Creek.
Mobile Bay, Alabama’s principal estuary, receives drainage from all but the extreme northern
and southeastern portions of the state, as well as drainage from portions of northwestern Georgia,
and northeastern Mississippi. Mobile Bay is designated in the National Estuary Program,
authorized by the 1987 amendments to the Clean Water Act (MBNEP, 2011).
The Watershed consists of four principal areas:
East Side: areas East of Ingleside Drive;
North Side: North of Olive Avenue;
South Side: areas south of Gayfer Avenue; and
West Side: areas west of North Section Street.
The four principal areas are further divided into 24 sub-watersheds (Figure 2-6). These subwatersheds include numerous receiving waters of unnamed ephemeral tributaries that flow into
the main channel of the Volanta Gully. The unnamed ephemeral tributaries, or “Stream
Segments” are named in Figure 2-7. Table 2-3 provides a key to identify/characterize each subwatershed and Stream Segment.
Table 2-3
Sub-watershed and Stream Segment Identification
Subwatershed
1
2
3
4
5
6

Size
(acre)
13.7
7.1
19.6
18.3
4.7
22.2

Adjacent Stream
Segment
V6
V6A
V5A
G4B
G3C
G3

Stream Segment
Length (feet)
765
475
385
1475
395
410

7

10.8

V5B

500

8
9
10

7.1
21.9
5

V5A
V3
G1

385
310
565
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Noted Concern
Overland flow
Concrete flume
Undersized pipe, localized flooding
Overland flow
Experiences heavy flow, Green Nursery
Possible detention location
Creates pressured undersized pipe,
localized flooding
Undersized pipe, localized flooding
Minimal channel down cutting
Upper reach channel down cutting

4/9/2012

Volanta Gully Watershed Management Plan
Subwatershed

Size
(acre)

Adjacent Stream
Segment

Stream Segment
Length (feet)

11

31.3

G2

835

12

16.9

G2A

320

13

15.6

G3B

370

14

32.4

V2

2344

15

15.4

V2A

420

16

11.3

V1

2100

17

5.0

V1

2100

18

5.5

V1

2100

19

2.7

V1

2100

20

15.5

G3C

395

21

2.7

G4

275

22

2.3

V1B

204

23

2.2

V1A

192

24

7.4

G3C

395

V5
G2B

440
430

G3A

805

V4

385

G4A

275
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Noted Concern
Heavy sediment accumulation; possible
regional detention location
Trash and rubbish accumulation
Minimal channel down cutting,
experiences heavy flow from U.S.
98/Greeno Road
Lower section – heavy sediment
accumulation; upper section – minimal
channel down cutting
Extreme erosion at pipe terminus, severe
channel erosion
Lower section - channel cut down below
flood plane, extreme head cut; upper
section - moderate down cutting
Lower section - channel cut down below
flood plane, extreme head cut; upper
section - moderate down cutting
Lower section - channel cut down below
flood plane, extreme head cut; upper
section - moderate down cutting
Lower section - channel cut down below
flood plane, extreme head cut; upper
section - moderate down cutting
Experiences heavy flow from U.S.
Highway 98/Greeno Road and Arbor
Gates Apartments
Experiences heavy flow, Green Nursery
Extreme erosion at pipe terminus, severe
channel erosion
Extreme erosion at pipe terminus, severe
channel erosion
Experiences heavy flow from U.S.
Highway 98/Greeno Road and Arbor
Gates Apartments
Undersized pipe, localized flooding
Heavy sediment accumulation
Extreme down cutting, very unstable
banks, well below flood plane
Extreme head cut, very unstable banks,
possible regional detention location
Experiences heavy flow from U.S.
Highway 98/Greeno Road
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Figure 2-6
24 Sub-watersheds (City of Fairhope, 2011)
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Figure 2-7
Illustrates the Location of the Stream Segments (JADE, 2011)
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The watershed has several small impoundments that have been constructed as stormwater
detention facilities in connection with residential and commercial developments. Area residents
have expressed concerns as to the proper functioning of these detention systems and their current
ability to adequately manage stormwater runoff from their respective developments.
As previously discussed in Section 2.2, there are several distinctive natural depression wetlands,
referred to as Grady Ponds, within the watershed. These natural depressions are referred to as
“Grady Ponds” because the soils in these depressional features are typically classified as being in
the Grady soil series.
Figure 2-8 illustrates the areas of Grady soils in the watershed. These give evidence of past
Grady Ponds that have been impacted. While still present as obvious geographic features, the
physical characteristics of the ponds found in this watershed have been materially altered by
local drainage and land use practices. These alterations have negativity impacted their ability to
retain water during times of abundant rainfall. This reduced storage capacity directly results in
increased stormwater runoff, instead of the natural containment the depressions would normally
create.

Figure 2-8
Areas of Grady Soils in the Watershed (NRCS, 2011)
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2.6.1

Floodplains

Figure 2-9 shows the extent of the 100-year floodway which closely reflects the narrow width of
floodplains within the Volanta Gully Watershed. The relatively rugged terrain previously
depicted in Figure 2-5 limits the floodplain as discussed in Section 2.5. Where specific stream
segments have gentle gradients and somewhat wider floodplains, sediments generated by upslope
sources have become deposited to varying depths in the flanking floodplains.
Many of the floodplains remain in their historic elevations while the primary stream channels
have been impacted by the combinations of head cuts and degradations. This process continues
to deepen channel beds creating confinement of stormwater discharge and its associated energy,
thus limiting the available opportunities of a healthy streams periodic overbank flow.

Figure 2-9
Extent of the 100-Year Floodway (FEMA, 2007)

2.7 Soil Characteristics
Baldwin County is located in the southwest corner of Alabama, in the coastal plain region of the
state; see Figure 2-10. Most of the soils in this coastal plain area are described as alluvial, low
terrace, deltaic and coastal deposits that where eroded from the Appalachian and Piedmont
plateaus from North Alabama.
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Figure 2-10
Geology of Alabama (NRCS, 2011)
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The Gullies around Fairhope, some over 100 feet high, are located on the eastern side of a
geological graben/ditch that underlies Mobile bay and the Mobile-Tensaw Delta. The bluffs
formed from settling of water borne sediments millions of years ago when our present coast was
covered by hundreds of feet of water. The gullies resulted from the combination of our rolling
landscape, erodible soils, and extraordinary amount of rainfall (MBNEP, 2011).
Soil characteristics are one of the primary influences with overland erosion. Soils are classified
by use of an erodibility factor (i.e., K-Factor) that is related to how much soil is lost due to the
kinetic energy displaced during raindrop impact and stormwater runoff. The K-Factor is based
primarily on the grain size and amount of organic matter combining the soil particles. Typically
sub soils have higher K-factors and are more erodible than topsoil. Fine sands and silty soils are
more easily detached by rainfall and stormwater runoff; therefore have higher K-factors than
cohesive clay particles. The sub soils typically lack the organic matter that allows for percolation
of rainfall, resulting in increased runoff. Organic matter can act as a glue to hold soil particles
together into clods into which water can infiltrate and decrease runoff resulting in a lower KFactor. Once the steams downgrade through the topsoil and heavy clay layer, easily erodible sub
soils are exposed and a head cut is created. This type of increased erosion of sub soil is primarily
evident at the Volanta Gully’s head cut locations.
Figure 2-11 displays the distribution of K-Factors for the soils of the Volanta Gully Watershed.
The K-Factors for the soil vary from 0.02 to 0.32. The higher K-Factor soils are located in the
general vicinity of the main gully. K-Factors less than 0.23 are considered to have low
erodibility, while soils found in the watershed with K-Factors above 0.23 are considered to be
moderate erodibility.

Figure 2.11
Distribution of K-Factors for the Soils of the Volanta Gully Watershed (NRCS, 2011)
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2.8 Population
Population data specifically for the Volanta Gully Watershed is not available. Therefore, historic
and projected population data for the entire City of Fairhope are considered as a respective basis
for any appreciation of existing and future population characteristics that would be expected for
this watershed.
2.8.1

Historic Trends

Fairhope has experienced significant and constant growth since its incorporation. Table 2-4
documents historical population trends. Between 1990 and 2000, population increased from
8,485 to 12,480, a 47% increase. Between 2000 and 2010, population increased from 12,480 to
15,326, a 23% rate of growth (U.S. Census Bureau, 2011). This rate is approximately 13% lower
than Federal Census estimate data which predicted the 2009 population at 17,550.
Table 2-4
Historical Population Trends (U.S Census Bureau, 2011)

Figure 2-12 illustrates the population density for the entire county. The City of Fairhope
encompasses 12 square miles of land with nearly 1,271 persons per square mile (U.S. Census
Bureau, 2011).
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Figure 2-12
Population Density for Baldwin County (Baldwin County, 2012)
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2.8.2

Projected Growth

Table 2-5 projects population growth for the entire state and county. The data supports the
continued population growth of 20% every 10 years.
Table 2-5
Population Growth Projections for the State and County (U.S. Census Bureau, 2011)
Location
Alabama
Baldwin

Census
2000
4,447,100
140,415

Census
2010
4,768,769
182,275

Projected Census
2020
2025
2035
5,175,075 5,362,974 5,689,407
226,855
247,485
284,519

Change 2010-2035
Number
Percent
920,638
19.3%
102,244
56.1%

The 2010 census indicated that the City of Fairhope has just in excess of 15,400 people living
within its city limits. Using a similar growth project for the City of Fairhope as used with the
County, extrapolated population projections are indicated in Table 2-6.
Table 2-6
Anticipated Population Projections
Location
Fairhope

Census
2000
12,480

Census
2010
15,326

Projected Census
2020
2025
2035
18,391
20,230
24,276

Change 2010-2035
Number
Percent
8,950
58.4%

If the overall population growth for the City of Fairhope over the next 25 years is considered
projected at 8,950 individuals, it is possible to develop an estimate of the housing needed to
accommodate the added individuals. U.S. Census data, 2005-2009, indicates that the existing
households within the City of Fairhope were comprised of 2.23 persons per household. Dividing
this average household size into the population increase of 8,950 indicates 4,013 additional
housing units could be needed in the City to accommodate this population growth estimate
through 2035.
2.9 Land Use
Land use and cover significantly influence stormwater runoff velocities, volumes, and timing
within watersheds. The following sections summarize historic, current and projected land use
trends for the Volanta Gully Watershed based upon population changes through 2035.
2.9.1

Historic Land Use

In 1894, "Single Taxers" founded Fairhope with several deep gullies carved into a landscape
largely denuded of trees. Extensive clear cutting in the late 19th century left much of Baldwin
County subject to horrific washouts from the frequent heavy rains. The tax colony purchased and
set-aside the gully areas for vegetation re-growth and later permanent protection representing one
of the oldest such corporate-public partnerships in the country. Over time it has created nearly
100 acres of beautiful and effective watershed management areas, priceless legacies of these
visionary settlers. Many Fairhope residents live on or near gullies, like Tatumville, Stack, Big
Mouth, Volanta, and other unnamed ravines or gullies at the headwaters of Fly and Rock Creeks.
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Most are on the western side of a natural "divide" at U.S. Highway 98/Greeno Road and carry
stormwater on a steep gradient to Mobile Bay. Stormwater falling on the east side of this divide
flows more gradually towards Fish River and ultimately Weeks Bay (MBNEP, 2011).
A Landsat Multispectral Scanner (LMS) provides specialized digital satellite imagery that has
been used by government, commercial, industrial, civilian, and educational communities in the
U.S. and worldwide. They are being used to support a wide range of applications in such areas
as global change research, agriculture, forestry, geology, resources management, geography,
mapping, water quality, and oceanography. The images can be used to map anthropogenic and
natural changes on the Earth over periods of several months to two decades. The types of
changes that can be identified include agricultural development, deforestation, desertification,
natural disasters, urbanization, and the development and degradation of water resources (IIC,
2012).
Figures 2-13 indicate LMS data collected by NASA during three separate years. The images
demonstrate the evolution of land cover/urbanization that has occurred in the Volanta Gully
Watershed. The information helps illustrate a rapid growth period in the 1970s and 1980s. This
growth is also supported by the recording of many subdivision plats during this same time frame.

Acquired: 11/12/1974

Acquired: 10/26/1979

Acquired: 03/16/2008

Figures 2-13
Volanta Gully Watershed Landsat Multispectral Scanner Imagery
Comparison of Land Use/Land Cover (Ellis et al, 2008)
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Volanta Gully Watershed residents have voiced concerns regarding land use and development at
both public meetings and through correspondence, prior to and during this Plan’s development
process. Citizens suggest that upstream projects have compromised the stability of the Volanta
Gully in their neighborhoods. These claims specifically include (but are not limited to) the
partial clearing of the wooded area along Volanta Avenue, widening of U.S. 98/Greeno Road,
and construction of the Arbor Gate apartment complex and office building on the east side of
U.S. 98/Greeno Road at Gayfer Avenue.
Figure 2-14 is a 1996 reference photo obtained from the Baldwin County GIS website. It calls
out particular areas that have either changed or remained the same since the 1996 photo was
taken. The photo documents part of the timeline associated with the citizen concerns and is a
useful tool in helping confirm when sections of the watershed’s land use was changed by
development since 1996.

Figure 2-14
1996 Historical Land Use (Baldwin County GIS, 2011)
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2.9.2

Current and Projected Land Use

Previous Plan sections have indicated that the Volanta Gully Watershed was primarily developed
in the 1970’s and 1980’s. Current land use is dictated by the development trends during that
period of history. Since a majority of the watershed is already developed, the City of Fairhope’s
Zoning Map gives the best indicator of current and future land use, predominantly residential.
Figure 2-16 is the current Zoning Map for the City of Fairhope. It’s legend includes information
regarding the available acreage of each zoning district. Figure 2-15 provides a Baldwin County
Density Map which also illustrates that 97% of the watershed is comprised of residentially-zoned
parcels.
As society’s interest change, so do their communities. Changing of a communities zoning is
anticipated in the future as society and economic interests change. This watershed only has a
few undeveloped parcels remaining. Combined, they represent approximately 40 acres in the
northeast corner of the watershed. This property is currently zoned for low-density residential
use. It fronts U.S. Highway 98/Greeno Road and is located at one of the more desirable and
convenient intersections in the city.
As stated in previous sections, Fairhope could experience an expansion of approximately 4,013
additional housing units to accommodate population growth estimates through 2035.
Commercial growth will follow this trend in order to provide places of employment, and
required services to support this residential community. Even though the Volanta Gully
Watershed represents less then 1% of the City’s total land area, its remaining undeveloped
property will be in high demand during this projected growth.
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Figure 2-15
Baldwin County Wide Density Map (Baldwin County, 2007)
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Figure 2-16
Current Zoning Map for the City of Fairhope (City of Fairhope, 2011)
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3.0 WATERSHED CONDITION
3.1 Water Standards/NPDES Permitting
The EPA Clean Water Act (CWA) is the primary governing and permitting body for the
watershed. This includes the CWA Section 303(d) Impaired Waters and Total Maximum Daily
Load (TMDL) program, and the National Pollutant Discharge Elimination System (NPDES)
Municipal Separate Storm Sewer System (MS4) program.
Section 303(d) of the CWA requires that states develop lists of impaired waters that do not meet
water quality standards for their designated uses. These listings must be approved by EPA and
are published every two years. Alabama Department of Environmental Management (ADEM) is
the state entity responsible for impaired waters. Their 2010 list has not designated any 303(d)
waterways within the Volanta Gully Watershed. Therefore TMDLs are not applicable.
Stormwater runoff in urban areas is subject to NPDES regulation by the MS4 general permit
program. It requires the development of a Stormwater Management Program (SWMP) to reduce
stormwater runoff contamination with Best Management Practices (BMPs) and to prohibit illicit
discharges. The Volanta Gully Watershed lies within an area covered by Phase II of the MS4
issued to the City of Fairhope in December 2011.
3.2
3.2.1

Methodology
Impervious Cover

Impervious cover is one of the most important indicators of overall watershed health because it is
relatively easy to measure and the correlations with stream health have been well documented for
small watersheds with first to third order stream drainage. Thus, controlling overall impervious
cover at the watershed or community level is one of the chief strategies currently employed to
limit stormwater impacts (Hirschman and Kosco, 2008).
In the natural, undisturbed environment, rain that falls is intercepted by trees and other
vegetation and/or infiltrates into the soil. When permeable soils are present, runoff typically
occurs only with significant precipitation events (EPA, 2009). Urbanization of a watershed
results in the removal of native vegetation. Traditional development practices cover large areas
with impervious surfaces, increase soil compaction, alter natural drainage patterns, and provide a
higher degree of connectivity between impervious areas. The cumulative impacts of land cover
changes result in the alteration of a site/watershed’s natural hydrology. These changes produce
increased runoff volumes, increased peak runoff velocities and runoff during small precipitation
events that would normally have been absorbed by the soil and vegetation.
The collective force of increased runoff creates many of the problems the Volanta Gully
Watershed experiences. There is a potential for localized flooding, scouring of streambeds,
eroding of stream banks, and entry of large quantities of sediment and associated pollutants into
the stream every time it rains. Table 3-1 describes the impacts of impervious surfaces.
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Table 3-1
Impacts of Impervious Surface
Impact

Process Description
With decreased area for infiltration and evapotranspiration due to development, a
Runoff volume
greater amount of rainfall is converted to overland runoff which results in larger
increase
stormwater discharges
Increased impervious surface area and higher connectivity of impervious surfaces
and stormwater conveyance systems increase the flow rate of stormwater
Peak flow increase
discharges and increase the energy and velocity of discharges into the stream
channel
Detention systems result in greater flow volumes and velocities. The prolonged
Discharge duration
higher discharge velocities undermine the stability of the stream channel and
increase
induce erosion, channel incision, and bank cutting
Impervious surfaces are a collection site for pollutants. When rainfall occurs, the
Increase pollutant
pollutants are mobilized and transported directly to stormwater conveyances and
loading
receiving streams via the impervious surfaces
Impervious surfaces absorb and store heat and transfer it to stormwater runoff.
Runoff temperature Higher runoff temperatures may have deleterious effects on receiving streams.
Detention basins magnify this problem by trapping and discharging runoff that is
increase
heated by solar radiation

The Center for Watershed Protection (CWP, 2003 and 2005) developed an Impervious Cover
Model (ICM) that can be used to help predict changes in stream health as a consequence of
development within a watershed and assess the effectiveness of potential stream restoration.
According to the ICM, the quality of stream habitat and biodiversity diminishes when the
imperviousness of a watershed begins to exceed 10%. Increased non-point source pollutant
loads from urban runoff, increased stream temperatures due to reduced canopy cover, and
increases in scour are a few examples of the problems streams will begin to experience.
Figure 3-1 identifies the following four classifications of urban streams based on the extent of
impervious cover and future restoration potential:
•

High Quality Streams have less than 10% impervious in their contributing drainage area
and generally retain their hydrologic function.

•

Impacted Streams have between 10% and 25% impervious cover in their supporting
watershed, and show clear signs of declining stream health.

•

Non-Supporting Streams range between 25% and 60% impervious cover in their
supporting watershed. These streams no longer support their designated uses as defined
by hydrology, channel stability, habitat, water quality and biological indicators. Subwatersheds at the lower end of the range may show promise for partial restoration, but are
so altered that they normally cannot attain pre-development conditions for most
indicators. In some circumstances, streams in the upper range of the non-supporting
category may show some potential for restoration goals that primarily are to reduce
pollutants, improve the stream corridor, or enhance community amenities.
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•

Urban Drainage refers to streams that have watersheds with more than 60% impervious
cover and where the stream corridor has essentially been eliminated or physically altered
to the point that it functions merely as a conduit for flood waters. Water quality indicators
are consistently poor, channels are highly unstable, and both stream habitat and aquatic
diversity are rated as very poor or are eliminated altogether. The prospects to restore
aquatic diversity in urban drainage are extremely limited. Pollutant reductions can be a
more obtainable goal in this classification (CWP, 2005).

Figure 3-1
Relationship Between Watershed Impervious Cover and Stream Quality ( Hirschman and Kosco, 2008)

Figure 3-1 expresses a watershed’s impervious cover vs. stream quality as a range that is widest
at the lower levels of impervious cover and progressively narrows as impervious cover
percentages increase. The transitions between management categories are shown as ranges (e.g.,
5%-10%, 20%-25%, and 60%-70%) as opposed to sharply defined thresholds, since most regions
show a generally continuous but variable gradient of stream degradation as impervious cover
increases (Hirschman and Kosco, 2008).
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The combination of impervious cover, storm drain pipes, compacted soils, and altered flood
plains dramatically changes the hydrology of urban streams. During storms, urban watersheds
produce a greater volume of stormwater runoff and deliver it more quickly to the stream
compared to rural watersheds. As shown in Figure 3-2, urban streams have a distinct hydrograph.
The urban stream hydrograph has a much higher and earlier peak discharge rate, compared to
rural or undeveloped streams. In addition, stream flow drops abruptly after storms, and often
steadily declines during dry weather due to a lack of groundwater recharge. This basic
hydrologic response occurs during every storm, but the effect is most pronounced during smaller,
more frequent storms. Consequently, urban streams experience an increased frequency and
magnitude of flooding. Frequent flash flooding occurs after intense rain events and often causes
chronic flood damage. The increased frequency of flooding from smaller storm events often has
the greatest impact on streams, as it transports sediments and causes channel erosion (Schueler,
2005).

Figure 3-2
Comparison of Urban and Rural Hydrographs (Schueler, 2005)

According to the CWP, use of the ICM to classify urban watersheds allows reasonable
restoration expectations to be developed. The ICM helps define general thresholds at which
current water quality standards or biological conditions cannot be consistently met during wet
weather conditions. These predictions help set realistic objectives to protect stream quality based
on current and future conditions.
It should be noted that this model should only be used to make initial predictions about stream
health based on impervious cover, coupled with supplemental field monitoring to confirm or
refine the diagnosis. Impervious cover should not be the sole metric used to predict stream
quality, especially at the lower ends of a watershed. Other watershed metrics - such as watershed
forest cover, riparian forest cover, type of agricultural land, wetlands, road crossings, and
impoundments - can strongly influence the watershed’s stream health. Therefore, it is important
to understand the relationship between these factors and stream health, and to develop strategies
to manage them. Nevertheless, impervious cover remains an important watershed metric for
tracking and management (Hirschman and Kosco, 2008).
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Table 3-2 gives a general representation of applicable impervious cover percentages that can be
used for each respective land use.
Table 3-2
Estimating Percent Impervious Cover (Navajo County Public Works, 1997)
Land Use Classification
Agricultural Fields1
Undeveloped Areas
Natural Vegetation
Unimproved, Vacant Land
Open Space
Lawns
Gulf Courses
Parks & Cemeteries
Playgrounds
Schools
Suburban Residential
5 Acre Lots or Larger
2 Acre Lots or Larger
Residential – Single Family Dwellings

4 Residences per Acre
3 Residences per Acre
2 Residences per Acre
1 Residences per Acre
Multi-Family Residential
5-7 Residences per Acre
8+ Residences per Acre
Apartments & Condominiums
Mobile Home Park
Commercial & Business
Neighborhood Business
Downtown Business District
Industrial
Light Industry
Heavy Industry
1

Percent Impervious Value
0
0
5
5
5
10
25
40
5
10
35
25
20
15
55
55
70
60
70
90
60
90

Crop areas only – does not include areas with farm buildings or other structures.

Tables A-2, A-3, and A-4 provide a summary of the ICM predictions for impacted, nonsupporting and urban drainage stream classifications, respectively. These tables also include a
confidence factor, or CF for each indicator, which qualitatively expresses the relative confidence
in each indicator prediction on a scale of one to five (with five being the most confident and one
being least confident) (Schueler, 2005).
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(Schueler, 2005)

(Schueler, 2005)
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(Schueler, 2005)

3.2.2

Current Impervious Cover in the Volanta Gully Watershed

Impervious cover is strongly correlated with land use, land cover and zoning categories. Table
3-3 uses the City of Fairhope’s current zoning map data combined with impervious surface
coefficients from Table 3-2 to derive the acreage values listed below.
Table 3-3
Current Percent Impervious Cover of the Volanta Gully Watershed
Current Percent Impervious Cover in Volanta Gully Watershed
Impervious Surface
Coefficient1
Land Use/Land Cover Type
Acreage
IC Acreage
Natural Vegetation
45
0.00
0
Multiple Family
15
0.70
10.5
Unimproved vacant land
26
0.05
1.3
Open Space- parks, playgrounds
13
0.20
2.6
Residential- single family R-1
158
0.20
31.6
Commercial and Business
13
0.80
10.4
Residential- single family R-2
120
0.30
36.0
390
92.4
Total Acreage
24%
Percent Impervious Cover
1
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Based upon a watershed impervious cover of 24%, and referencing Tables A-2 and A-3, the
Volanta Gully Watershed’s streams as a whole would fall in the range of the Impacted Streams
to Non-Supporting streams categories. As stated earlier, streams can range from showing clear
signs of declining stream health but have a reasonable opportunity for successful restoration, to
no longer supporting their designated uses as defined by hydrology, channel stability, habitat,
water quality and biological indicators. Sub-watersheds at the lower end of the range may show
promise for partial restoration, but are so altered that they are unlikely to attain pre-development
conditions.
3.2.3

Flow Data

The watershed currently does not have any flow monitoring gauges. Any records of flow are
based primarily on visual observations at various locations across the watershed. A series of
permanent flow monitoring gauges could be installed at various locations within the streams of
the Volanta Gully Watershed. Subsequent flow data collected would help monitor the
effectiveness of the watershed’s rehabilitation and provide an indicator to storm events that could
potentially cause damage.
3.2.4

Critical Areas of Concern

One of the primary purposes of this Plan is to identify as many areas of concern as possible and
to look for opportunities to use Low Impact Development (LID) methods as an approach to help
correct the problems. Most of the streams within the Volanta Gully Watershed have been
affected to varying degrees by urban development. The intention of this section is to discuss
critical areas that have been impacted by channel degradation, excessive sedimentation and
localized flooding.
A detailed, reach-by-reach field investigation of the Volanta Gully Watershed stream segments
was conducted during the development of this Plan in an effort to help define watershed
sedimentation and stream stability problems. The field investigation included a search for the
following:
•

Primary sources of sediment due to in-stream channel degradation, head cutting, and
stream bank failure;

•

Clogged or undersized culverts that would allow for localized flooding opportunities; and

•

Locations to construct potential stormwater management projects and available locations
to implement LID opportunities.

As the stream mitigates from east to west, the profile of the stream makes several large jumps in
elevation. The large jumps, either created by head cuts or associated with pipe outfalls, showed
the highest intensity of current erosion. The stream reaches located immediately below the head
cuts and pipe outfalls were gullied. The remaining problem areas in the watershed were
experiencing streambed scour, heavy sediment accumulation, or undersized drainage
infrastructure. Figure 3-3 is based in part upon information contained from field examinations
and public input. Table 3-4 gives a description concerns noted in the watershed’s stream
segments. Refer back to Table 2-3 for information regarding associated sub-watershed and size
(acreage).
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Figure 3-3
Problem Areas Volanta Gully Watershed (JADE, 2011)
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Table 3-4
Noted Concerns in the Volanta Gully Watershed
Steam Segment
G1
G2
G2A
G2B
G3
G3A
G3B
G3C
G4
G4A
G4B
V1
V1A
V1B
V2
V2A
V3
V4
V5
V5A
V5B
V6
V6A

Steam Segment
Noted Concern
Length (feet)
565
Upper reach channel down cutting
Heavy sediment accumulation, possible regional detention
835
location
320
Trash and rubbish accumulation
430
Heavy sediment accumulation
410
Possible detention location
Extreme down cutting, very unstable banks, well below flood
805
plan
Minimal channel down cutting, experiences heavy flow from
370
Gayfer Avenue
Experiences heavy flow from U.S. Highway 98/Greeno Road
395
Arbor Gate Apartments and Green Nursery
275
Experiences heavy flow, Green Nursery
275
Experiences heavy flow from U.S. Highway 98/Greeno Road
1475
Overland flow
Lower section: channel cut down below flood plane, extreme
2100
head cut; upper section: moderate down cutting
192
Extreme erosion at pipe terminus, heavy channel erosion
204
Extreme erosion at pipe terminus, heavy channel erosion
Lower section: heavy sediment accumulation; upper section:
2344
minimal channel down cutting
420
Extreme erosion at pipe terminus, heavy channel erosion
310
Minimal channel down cutting
Extreme head cut, very unstable banks, possible regional
385
detention location
440
Undersized pipe, localized flooding
385
Undersized pipe, localized flooding
500
Creates pressured undersized pipe, localized flooding
765
Overland flow
475
Concrete flume

The problem areas depicted in Figure 3-3 and listed in Table 3-4 can be grouped into the three
categories:
(1) Excessive sediment accumulations within the stream channels.
(2) Active head cutting and channel erosion.
(3) Localized flooding during large rain events.
These categories are further discussed in the following sections.
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3.2 General Problem Assessment
3.3.1

Excessive Sediment Accumulations

The streambeds just west of the head cuts and pipe outfalls contain heavy sediment
accumulations. The sediment deposits are the result of both historic and ongoing erosion from
upland and in-channel sources. Figures 3-4 and 3-5 provide representative views of the sediment
laden reaches of the Volanta Gully Watershed.

Figure 3-4
Stream Segment V1 Just East of Mobile Bay (JADE, 11-08-11)
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Figure 3-5
Stream Segment G2 Just North of Jasmine Park (JADE, 11-14-11)

Sediment accumulations affect approximately one third of the over 14,675 linear feet of streams
within the Volanta Gully Watershed. The respective slopes of these stream segments are
generally flat and typically do not allow for flows to generate sufficient energy required to
transport all of the sediments received from upstream higher gradient reaches. Therefore as the
streams enter flatter areas and loose velocity, sediment accumulation from upstream erosion is
produced.
3.3.2

Active Head cutting and Channel Erosion

Head cutting is a natural process that has been occurring in the Volanta Gully Watershed since
the modern sea level became established at its present elevation. The extreme elevation
differences and the erodible nature of the soils gradually produced the numerous steep ravines
and rolling hills that characterize the watershed today. Settlement of the watershed began in the
early 1800s initiating the conversion of the land from forest to agriculture accelerating the
natural head cutting processes. The ultimate urbanization of the watershed in the 1960s
exacerbated the channel instability problems. This period’s technical capabilities transformed the
landscape and inadvertently decreased the stability of the watershed.
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Head cutting is the major factor contributing to mass-wasting of stream banks, channel incision,
streambed erosion, and overall channel instability. These conditions are collectively responsible
for the large volumes of sediments generated from stream channel degradation. The hydrologic
phenomenon of head cutting occurs as a channel attempts to modify its gradient to reduce the
energy level of a flow as it travels from higher to a lower elevation. Head cuts are step-changes
that occur at the heads of channel networks and may eventually lead to gully formation.
Corresponding bank failures remove streamside vegetation furthering the instability and creating
steeper channel banks. This erosion introduces significant amounts of sediment into the
waterway. The “grandfather” of head cuts in North America is Niagara Falls (Bennett, et al.,
2000).
As the channel tries to cut downward to produce a lower gradient channel, stormwater plunges
over the head cut, scouring the bed. This causes a cantilever and plunge pool to develop. Head
cutting severely impacts the physical integrity of a channel, as it becomes unstable and more prone to
eroding and sloughing. Fluid boundary shear, secondary flow currents, seepage, and pore pressure
may also contribute to the formation and evolution of head cuts (Clemence, 1987). As the
downstream extent of the tributary channel bed erodes, the head cut is moved upstream. This
process of head cut upstream migration is illustrated in Figure 3-6. For a bed comprised of sandy
alluvium material similar to the Volanta Gully, bed erosion and head cut movement occur
relatively quickly.

Figure 3-6
Headcut Upstream Migration (Wilson, Dermisis, Elhakeem, 2008)

Once a head cut has formed it will continue to advance upstream, eroding the channel bed,
lowering the base level for tributary streams, and, if unchecked, eventually affecting the entire
watershed. The head cut may cease advancing upstream once it reaches a bed layer resistant
enough that the drainage area does not provide enough runoff to continue the erosional cycle.
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This type of head cut control can be artificially achieved by armoring the impacted area, thus
creating a hard point. Rip-rap or sheet pile are two types of materials that can be used to create
the hard point. The step pool method follows the same theory, by using a series of hard points
that allow the stream grade to adjust over a longer length.
As mentioned in previous sections, the Volanta Gully Watershed channels are predominantly
comprised of materials that are very susceptible to erosion. This can be found in several
locations throughout the watershed, two examples of which are shown in Figures 3-7 and 3-8.
The photos show mass bank failures and vegetation loss (i.e., uprooted trees). There are only a
few areas that are moderately resistant due to the presence of cohesive clays, although this layer
is significantly degraded and will ultimately succumb to erosion in the near future.

Figure 3-7 and 3-8
Stream Segment V1 Just West of North Section Street (JADE, 11-08-11)
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Figure 3-9 and 3-10 indicate another location head cuts are found, the outfalls of drainage pipe in
the upper sections of slopes. Drainage piping has been installed to transfer flows under and
around development and infrastructure. These culvert outfalls do not typically have any outfall
reinforcement to prevent further incising and there are no measures to dissipate flow energy.
The stormwater released from these areas is typically concentrated flow and has to travel down
steep gradients, perfect conditions to form head cuts and massive gullies.

Figure 3-9
Stream Segment V1 North of the Intersection at Grand Avenue and Bon Secour Avenue
(JADE, 11-09-11)

Figure 3-10
Segment V1 Just East of Mobile Bay (JADE, 11-08-11)
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Head cutting is the major factor contributing to mass wasting of stream banks, channel incision,
streambed erosion, and overall channel instability. These conditions are collectively responsible
for the large volumes of sediments generated from degradation of the stream channels. While the
leading front of each head cut is focused on attacking the major location of the gradient
differential between the upstream and down channel reaches, the entire head cut affects a
considerable length of the channel downstream. This process typically occurs on a geologic time
scale; artificially altering the hydrology of a watershed can accelerate the process.
3.3.3

Localized Flooding

Increased stormwater runoff is the major factor contributing to stream channel degradation and
localized flooding in the Volanta Gully Watershed. The rate of head cutting described above is a
direct result of excessive volumes of high velocity stormwater runoff being received by the
streams throughout the watershed. A combination of impervious surfaces, areas with insufficient
pipe drainage system and/or size and large upstream flow factors contribute to periodic localized
flooding. Members of the public have voiced many concerns regarding the potential impacts
several upstream developments have created. In particular, those resulting from dense
developments with a high percentage of impervious cover.
A detailed flood risk analysis was not included as a task within the scope of this Plan, but photos
of heavy stormwater flow and impacts immediately downstream of developments do not dispute
citizen concerns.
Mr. Bobby Green, a long-time watershed resident and proprietor of Green Nurseries &
Landscape retained the services of Water Engineering to prepare a Drainage Basin Hydraulic
Analysis for the area around his business. The most significant findings of this analysis include:
(1) The elimination of the Grady Pond storage between Westley Court and U.S. Highway
98/Greeno Road caused an increase of flow (discharge) into the gully drainage north
of Gayfer Avenue by approximately 60% for the 2-year return interval event. For the
more severe events, i.e., events with a return interval equal to or greater than 100
years, there is little change in discharge;
(2) The ditching just southeast of the intersection of U.S. Highway 98/Greeno Road and
Volanta Avenue diverting approximately 15 acres into the unnamed gully drainage
system causes an increase in discharge of approximately 35% in the headwaters of the
channel above Ingleside Avenue; and
(3) These two drainage basin changes cause an increase in discharge of approximately
15-20% at Ingleside Avenue (Ward, 2007).
Areas of residential development within the watershed were constructed with long stretches of
paved streets without sufficient inlets which, in turn discharge to an undersized underground
conveyance system. Localized flooding can occur where runoff volumes exceed the curb inlet
spacing within the streets. Once the inlet capacity has been exceeded, excess flow then migrates
down a nautical overland swale. This statement is supported by Figure 3-11 which shows where
a homeowner constructed a mini culvert under their porch to accommodate the overland flow.
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Figure 3-11
Segment V5 Just East of Mobile Bay (JADE, 11-30-11)

Figure 3-12 shows where an inlet has been sealed shut to prevent blowout of pressurized
stormwater that is being carried in the underground system.

Figure 3-12
Segment V5 Just East of Mobile Bay (JADE, 11-30-11)
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Visual examination and flood map interpretation of the Volanta Gully Watershed reveal that the
reported localized flooding situations are not related to the primary stream channel lacking
adequate cross-sectional capacity to pass high flow rainfall events. It is evident that the
accumulation of sediment from upstream erosion is impacting the efficiency of roadway
crossings, such as the triple barrel culverts found under Patlynn Drive.
Many of the flooding issues appear to be isolated. They are directly related to local drainage
issues and are often found in the upper reaches watershed, not necessarily associated with
defined stream channels. It has been reported by some residents that in some cases, lawn
flooding can escalate until water enters the living areas of homes. This type of flooding occurs
in the Cedar Avenue area
In conclusion, the streams and stormwater drainage conveyance systems in the watershed are
experiencing impacts from the concentrated stormwater runoff of the area in the upper reaches of
the watershed. Many of the localized drainage problems could be resolved by addressing the
stormwater runoff problems with the following methods:
(1)
(2)
(3)
(4)
(5)

Reducing the overall amount of impervious cover within the watershed;
Removing sediment from the impacted roadway culverts;
Implementing retrofits that promote LID and Green Infrastructure:
Constructing regional stormwater detention facilities; and
Retrofitting the larger, existing upstream stormwater infrastructure to meet the City’s
current stormwater management requirements.
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4.0

WATERSHED IMPROVEMENT AND PROTECTION

Much of the development in the Volanta Gully Watershed occurred before the stakeholders
became aware of the effects of urbanization on stormwater runoff. The key to the long-term
success of watershed restoration efforts is the inclusion of measures that return watershed
hydrology to a semblance of “natural” or “pre-development” levels to the greatest extent
possible. The stormwater management options presented in this subsection have the common
goal of restoring the hydrology of the watershed. By solving the runoff volume problem, many
non-point source pollutants typically associated with urban areas can be minimized, while
simultaneously reducing stream channel erosion. Each suggested option differs in how it would
work to achieve that goal, but all have the potential to reduce stormwater runoff. It is important
to note that these measures are not mutually exclusive. In fact, it would be desirable and more
effective to develop a holistic management approach for the entire watershed that incorporates as
many of these measures as possible.
4.1

Retrofit Options

Retrofit is a practice that is implemented into a previously developed or built-out landscape.
Potential areas for retrofits include parking lot islands, recreational park open space, and other
small open spaces in commercial, industrial, and institutional land uses. Due to the current,
primarily developed land use in the watershed and trends suggesting increased development,
retrofits are a great option to treat existing impervious areas.
For the purposes of this Plan stormwater retrofits are defined as practices that modify existing
stormwater systems or install new stormwater management facilities within already developed
areas. The retrofits would assist in retaining large volumes of stormwater runoff, promoting a
more natural hydrology, and reducing downstream channel erosion and sediment loading.
A watershed-scale retrofit program will be more cost-effective and better accomplish its
objectives if it is planned and implemented with a programmatic approach. The Center for
Watershed Protection (CWP) retrofit manual provides a good discussion of a sequential process
for planning and implementing a retrofit program. Table 4-1 summarizes the tasks that should be
performed in the recommended 8-step process.
Table 4-1
Eight Steps in the Stormwater Retrofit Process (CWP, 2007)
Step and Purpose
Step 1: Retrofit Scoping
Refine the retrofit strategy to meet local restoration
objectives
Step 2: Desktop Retrofit Analysis
Search for potential retrofit sites across the
subwatershed
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Key Tasks
Screen for subwatershed retrofit potential
Review past, current and future stormwater
Define core retrofitting objectives
Translate into minimum performance criteria
Define preferred retrofit treatment options
Scope out retrofit effort needed
Secure GIS and other mapping
Conduct desktop search for retrofit sites
Prepare base maps for Retrofit Reconnaissance
(RRI)
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Step and Purpose
Step 3: RRI
Investigate feasibility of retrofit sites in the field
Step 4: Compile Retrofit Inventory
Develop initial concepts for best retrofit sites
Step 5: Retrofit Evaluation and Ranking
Choose the most feasible and cost-effective sites

Step 6: Subwatershed Treatment Analysis
Determine if retrofits can achieve subwatershed
restoration objective
Step 7: Final Design and Construction
Assemble design package to lead to successful
retrofit construction
Step 8: Inspection, Maintenance and Evaluation
Ensure retrofits are working properly and achieving
subwatershed objectives

•
•
•
•
•
•

Key Tasks
Advanced preparation
Evaluate individual sites during RRI
Finalize RRI sheets back in office
Complete storage retrofit concept designs
Finalize on-site retrofit delivery methods
Assemble retrofit inventory

•
•
•
•
•
•

Neighborhood consultation
Develop retrofit screening criteria
Create retrofit project priority list
Compute pollutant removal by storage retrofits
Compute pollutant removal by on-site retrofits
Compare against restoration objective

•
•
•
•
•

Secure environmental permits
Obtain landowner approval and easements
Perform special engineering studies
Put together final design package
Contract and project management

• Construction inspection
• Retrofit maintenance
• Project tracking and monitoring

Retrofit treatment options from the CWP retrofit manual considered in this Plan are included in
Sections 4.1.1 through 4.1.7 below.
4.1.1

Modify Existing Detention Systems

Field reconnaissance and other available information were considered to identify the existing
stormwater detention systems. A total of two detention ponds and one underground detention
system were identified in the watershed. The detention ponds are associated with a residential
subdivision and an apartment complex while the underground system is part of a commercial
development.
Hard engineering modifications to existing detention ponds typically provide only minimal
reduction to runoff volumes. However, they provide opportunities for increasing storage
capacity, enhancing discharge water quality, and/or modifying discharge rate/duration patterns. It
should be noted that Table 4-4 (presented later in this section) indicates that wet detention ponds
similar to the one at the apartment complex are actually one of the least effective BMPs in terms
of reducing stormwater runoff volumes.
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Five strategies that can be used to retrofit storage in an existing pond include:
•

Excavate dry pond bottoms:

•

Raise pond embankments;

•

Modify large low-flow outlets on the riser to over-restrict smaller storm flows;

•

Steal existing flood control storage by converting low-flow storage to water quality
treatment; and

•

Improve internal flow path geometry and/or add a forebay, construed wetlands, etc.
(CWP, 2007).

Stormwater detention systems were not found in the remaining areas of the watershed. As
previously stated, most of this watershed was developed in the 1970 and 1980s. This would
predate any stormwater management regulations requiring such infrastructure.
There are two existing detention systems that could be modified in the Volanta Gully Watershed:
Arbor Gates Apartments, and a subdivision on Glen Hardie Drive.
4.1.2

Low Impact Development/Green Infrastructure Opportunities

Implementation of Low Impact Development/Green Infrastructure (LID/GI) measures
incorporate volume based hydrograph concepts since their goal is to reduce surface runoff by
retaining as much precipitation as possible on-site.
Many LID/GI stormwater practices applicable to new development and re-development projects
can be utilized for retrofit projects. Retrofits are likely to be more complex and expensive, and
subject to more constraints. Typically, retrofit projects are sponsored by public entities and
funded from public sources, rather than the costs being borne by developers. Retrofit projects
should be selected carefully to maximize restoration objectives; be developed with input from
watershed stakeholders; and be responsive to overall community desires. An optimal retrofit
project will be aesthetically pleasing, perform well for many years, and have a reasonable
maintenance burden.
Opportunities to find LID/GI storage retrofits may exist at numerous locations such as above or
below roadway culverts, within conveyance systems, and within highway or individual street
right-of-ways. Selection of the best type of retrofit for a given location will depend upon a
number of factors including but not limited to: size of the drainage area captured; area available
to construct the retrofit; topography; and soil characteristics (notably, infiltration capacity).
Homeowner BMPs or those installed at a specific residence that are not designed by an engineer
or design professional are also helpful in meeting watershed management plan goals.
Homeowner BMPs are often variable and have uncertain pollution removal rates; however their
importance is not to be discounted. Vegetated, structural, homeowner BMPs such as rain
gardens, as well as rain water harvesting to reduce stormwater quantity are well suited for the
watershed. Application of these LID/GI techniques would reduce stormwater runoff, minimize
soil erosion, and improve the aesthetic quality of the roadways and subdivisions in general.
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Below is a list of LID/GI techniques considered by this Plan, followed by a discussion of each:
A.)
B.)
C.)
D.)
E.)
F.)
G.)
A.

Curb Extensions
Rain Gardens
Bioretention Ponds
Constructed Wetlands
Rain water Harvesting
Level Spreaders
Permeable Paving

Curb Extensions

Roads contribute to stormwater runoff problems in two ways. First, their impervious surfaces
prohibit infiltration. Second, they collect stormwater from adjacent areas and convey the runoff
along gutters to inlets and infrastructure that rapidly transports and ultimately discharges highly
concentrated flows to streams. Natural channels often do not have sufficient capacity to handle
high flow volumes and velocities. In order to quickly remove water from roadways, this type of
drainage is a primary design criterion; however, opportunities to incorporate environmental
management measures are seldom considered.
To demonstrate how wet weather can be managed by the use of GI techniques, the EPA
published an action strategy for municipalities entitled “Green Streets” that provides real-world
examples of how roadways can be constructed to reduce stormwater runoff. Design elements
include trees bordering streets, landscaping, permeable pavements, bioretention areas, and
swales. The objectives of these applications are to: (1) control of stormwater runoff near its
source; (2) limit runoff and the conveyance of pollutants to stormwater collection systems; (3)
encourage soil and vegetation contact and infiltration; (4) restore predevelopment hydrology to
the extent possible; and (5) provide environmentally enhanced roads (EPA, 2008).
Residential streets in subdivisions offer the greatest retrofitting potential as “Green Streets”
because they are typically slower, less trafficked, and are likely to already have some landscape
elements. Bioretention ponds can be incorporated into the edges of the streets to allow
stormwater to flow into a landscape area, or a portion of the paved area can be converted to
landscaping to increase permeability. Permeable paving that is durable and load-bearing can be
constructed over permeable materials to store water prior to infiltration into the ground. These
measures can assist residential streets with accommodating small storm rainfall, while still
conveying excess runoff from large storms to conventional collection systems. Figures 4-1 and
4-2 illustrate examples of curb extensions incorporated into different neighborhoods across the
country to assist with stormwater runoff reduction.
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Figure 4-1
Example of Curb Extension (EPA, 2008)

Figure 4-2
Example of Curb Extension (City of Portland – Bureau of Environmental Services, 2012)
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B.

Rain Gardens

A rain garden is a constructed and vegetated depressional area used in residential landscapes to
improve water quality, primarily through infiltration. Rain gardens are designed to intercept
runoff from small-scale impervious surfaces. Plants and soil work together to absorb and filter
pollutants, returning cleaner water through groundwater recharge to nearby streams or by
evaotranspiring moisture to the atmosphere. In addition to infiltration some nutrient removal can
occur in these systems. Plant choices should focus on low-maintenance native vegetation which
can provide habitat for beneficial insects and urban wildlife. A guide and useful tool for rain
gardens is Alabama Smart Yards, 2011.
Individuals who love to garden and landscape around their homes are in fact creating and
maintaining rudimentary rain gardens. Improvements can be incorporated into these spaces to
enhance their capacity to retain rainfall runoff. Rain gardens can be placed adjacent to roads and
between roofs and driveways to capture stormwater runoff and allow it to infiltrate into the soil,
rather than continue down stream.

Figure 4-3
Rain Garden Example (CWP, 2007)
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C.

Bioretention Ponds

While bioretention ponds function similarly to rain gardens, bioretention ponds are used in larger
projects to accommodate larger runoff requirements.
A bioretention area captures runoff from an impervious surface and allows that water to infiltrate
through the soil media. As the water infiltrates, pollutants are removed from the stormwater
runoff through a variety of mechanisms including adsorption, microbial activity, plant uptake,
sedimentation, and filtration. Some of the incoming runoff is temporarily held by the soil of the
bioretention area and later "leaves" the system by way of evapotranspiration or infiltration into
the ground. Besides retaining stormwater runoff, bioretention areas have been found to remove
metals, nutrients, sediment, and fecal coliform, provided they are situated, designed, constructed,
and maintained appropriately. Figure 4-4 and 4-5 illustrate examples of how bioretention
facilities can be included in a redevelopment project.

Figure 4-4
Example of Bioretention Pond (CWP, 2007)
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Figure 4-5
Example of Bioretention Pond (CWP, 2007)

Bioretention is a landscape feature and BMP that promotes filtration and infiltration. Typically
these systems can be implemented in parking lot islands or within small areas of residential or
industrial land uses. In a bioretention system, surface runoff is directed into a bowl-shaped
depression designed to handle a specific volume of stormwater runoff. Native vegetation is
planted in the depression to aid in nutrient treatment. Runoff filters through mulch and
specialized media layers for further treatment. The treated runoff continues to flow through a
perforated underdrain network and eventually into the storm sewer system. Emergency overflow
outlets are installed for larger capacity storm events. Bioretention areas with an internal water
storage layer may be employed where needed for additional stormwater treatment (CWP, 2007).
D.

Constructed Wetlands

Constructed Stormwater Wetlands (CSWs) are systems designed to mimic the function of natural
wetland systems. CSWs are excellent at mitigating the impacts of urbanization and increased
volumes and rates of runoff. CSWs not only store stormwater, but their combination of
microtopography and native emergent and herbaceous vegetation allows for complex microbial
processes to treat pollutants. CSWs as BMPs have also been shown to stabilize flow in adjacent
streams and reduce peak runoff rates. These systems can often be land intense, but are worth the
acreage sacrifice for their pollutant removal capability (CWP, 2007).
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E.

Rain Water Harvesting

Rainwater harvesting involves capturing stormwater runoff and using it in place of, or as a
supplement to municipal supply. Typically, water is captured from rooftop runoff through gutters
and downspouts, through which it is delivered and stored in either a rain barrel or cistern for later
use.
Although rainwater harvesting has been practiced for thousands of years, recent concerns over
water supplies and urban stormwater runoff have prompted homeowners, businesses, and
municipalities to consider installing rainwater harvesting systems. By using harvested rainwater
for purposes that do not require treated drinking water (i.e., irrigation or washing cars), the
demand/cost of municipal potable water supplies can be reduced, while the collected portion of
the rainfall can be used productively.
A rainwater harvesting system can be used in a wide range of irrigation applications. A simple
garden hose attached to a rain barrel or larger cistern can be used to water small trees, shrubs,
and gardens surrounding a home or business without any additional equipment.
Rainwater harvesting is a BMP that promotes the conservation of rainwater. Rainwater
harvesting has many applications throughout the landscape. These applications include rain
barrels for residential and institutional uses and large-scale cisterns in commercial and industrial
areas. Rainwater harvesting when applied to lawns, gardens, and vegetated landscapes can
reduce the amount of fertilizer application necessary, thus reducing the potential of nutrients
entering into the watershed.

Figure 4-6
Typical Rain Barrel Use (non-copyrighted web photo)
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F.

Level Spreaders

A level spreader is a stormwater BMP constructed at a virtually zero (0%) grade across the slope,
consisting of a permanent linear structure used to disperse or "spread" concentrated flow thinly
over a vegetated or forested riparian buffer or filter strip. Its purpose is to spread concentrated
water over a wide enough area so that erosion of the vegetated buffer or filter strip does not
result (e.g., deter downslope sediment transport and ponding). An additional benefit of a level
spreader is that by spreading runoff to a buffer, pollutants can be removed by filtration,
infiltration, absorption, adsorption, decomposition, and volatilization (NC DWQ, 2007). Figure
4-7 is a general diagram of a level spreader.

Figure 4-7
Level Spreader (NC DWQ, 2007)

G.

Permeable Paving

Permeable paving is a range of materials and techniques for paving roads, cycle-paths, parking
lots and sidewalks that allow the movement of water and air around and through the paving
material. Although some porous paving materials appear nearly indistinguishable from
nonporous materials, their environmental effects are qualitatively different. Whether pervious
concrete, porous asphalt, paving stones or bricks, all these pervious materials allow stormwater
to percolate and infiltrate through areas that would traditionally be impervious to the soil below.
Figure 4-8 shows and illustrations of a typical permeable paving cross-section.
The two main categories of porous pavements are 1) pervious concrete and asphalt; and 2)
permeable pavers. Pervious concrete and asphalt are poured in place and resemble their solid
counterparts, except the fines (sand and finer material) are removed to create more void space for
water to flow through. Permeable pavers are solid, discrete units typically made of pre-cast
concrete, brick, stone, or cobbles set to allow water to flow between them.
Pervious asphalt, pervious concrete, and permeable pavers can be used in most pedestrian areas,
residential driveways, public sidewalks, and parking lots. Local jurisdictions may approve
permeable paving for private streets and public roadways on a case-by-case basis (CWS, 2009).
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Maintenance is a major factor in the long term success of pervious paving. The voids that allow
the paving surface to become pervious can easily become clogged with debris. A regular
maintenance program similar to the one listed in Table 4-2 is a requirement.

Figure 4-8
Typical Permeable Paving Cross-section (CWS, 2009)
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Table 4-2
Permeable Paving Maintenance Checklist (CWS, 2009)

4.1.3

Regional Detention Opportunities

There are many benefits of naturally looking and properly designed regional detention basins.
When combined with LID, regional stormwater facilities can contribute to accomplishing the
ultimate goal of restoring a watershed’s hydrologic regime by combining stormwater reduction
measures. Regional stormwater facilities provide the following benefits:
•

Provide a balanced combination of recreational open space and stormwater
management features in undeveloped drainage ways;

•

Retain natural areas for wildlife habitat;

•

Typically are large enough to safely detain stormwater runoff from upstream
developed areas in order to help reduce down stream erosion;

•

Can offer the ability to construct infrastructure, such as forebays, that are easily
accessible with heavy equipment for maintenance; and

•

Can be incorporated in the “Greenways” along undeveloped drainage corridors.

A challenge in developing regional detention facilities is finding an area near the stream channel
that is large enough to capture stormwater volumes massive enough to make a significant
difference to down stream flows. This challenge is complicated when searching for suitable sites
in previously developed areas where issues such as landownership and existing infrastructure
constraints are common.
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Figure 4-9 displays how a regional detention facility could be designed in the Jasmine Park area
of the Volanta Gully Watershed. This design sets goals that will enhance aesthetic,
environmental and recreational benefits while meeting the primary goal of reducing downstream
stormwater runoff quantities, velocities and quality.

Figure 4-9
Proposed Regional Detention Facilities (JADE, 2011)

4.1.4

Drainage Pipe Outfall Reconfiguration

Reconfiguration of drainage pipe outfalls as a retrofit alternative creates new treatment adjacent
to the stream corridor near the terminus of an existing storm drain outfall. Outfall retrofits are
designed off-line by splitting flow from the existing storm drain pipe and diverting it to a
stormwater treatment area formed by an existing depression, excavation or constructed berm. A
flow splitter allows larger storms flows to partially bypass the treatment area and continue in the
existing pipe. Combinations of stormwater treatment options at outfall retrofits using constructed
wetlands in floodplains where groundwater elevations are high and space is available is a
preferred method. Bioretention may also work if the outfall has no dry weather flow and a small
contributing drainage area.
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Outfall retrofits are ideal because they are close to the stream and maximize the upland drainage
area treated. In addition, their off-line location usually means fewer regulatory agency permitting
obstacles. As previously stated, outfall retrofits only need to be designed to provide the desired
storage for water quality and/or channel protection because larger flood flows bypass the retrofit
(CWP, 2007). Figure 4-10 illustrates an example outfall reconfiguration.

Figure 4-10
Example Outfall Reconfiguration (CWP, 2007)

4.1.5

Restoration of Existing Grady Ponds

Grady Ponds should be considered in selecting locations for stormwater retrofits. While Grady
Ponds may provide only limited detention capacity, they can provide important water quality
function as well as wetland benefits.
The Volanta Gully Watershed shows evidence of previous Grady Ponds which should be
considered for restoration.
4.1.6

Highway Right-of-Way Enhancement

The rights-of-way within major roadways typically have a relatively small acreage but can
produce significant downstream adverse effects. Concentrated volumes from these areas,
combined with redirected channelization, typically exceed the capacity of naturally evolved
receiving tributaries. Often times, roadway design can require modifications of local
topographic conditions which serve to concentrate and funnel runoff through artificial ditches.
This results in larger volumes of runoff discharging into streams than occurred under predevelopment conditions. This excess capacity corrupts the natural balance of the downstream
drainage system, thereby causing many problems.
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The Volanta Gully Watershed is a perfect example of this problem. The right-of-ways are
traditionally maintained in a cleared condition, with grassed surfaces regularly cut for
maintenance and aesthetic considerations. Simply revising regular maintenance techniques can
help maximize stormwater capacity and function. Increasing the cut height and/or reducing the
frequency of mowing in order to maintain a taller stand of grass will help slow runoff volumes.
Adding explanatory signage could help explain the positive environmental benefits that can
accrue from reducing right-of-way mowing and help dilute negative feedback that is sure to
come from the general public.
Retrofits that include alternative arterial roadway design approaches may offer opportunities to
satisfy other needs, such as bike lanes, permeable side walks, and landscaping. These not only
enhance the aesthetic appeal of roadways but also provide opportunities to install and combine
previously discussed LID techniques. Figure 4-11 provides an example of how an arterial street
was modified to incorporate vegetated swales and landscaping while also providing a bike lane
and side walk to facilitate pedestrian use.

Figure 4-11
Vegetated Swales for Aerial Streets (EPA, 2008)

Collection/drainage ditches of most large highways are lined with concrete as shown in Figure 412. Concrete is a traditional design practice to reduce erosion and/or provide minimum flow in
relatively flat ditches. Opportunities often exist to incorporate bioretention features that could
retain a portion of stormwater runoff while improving the visual appearance of traditional
drainage ditches. Respective regulatory agencies should be encouraged to replace existing
concrete ditch linings with LID/GI alternatives.
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Bio-swales are an open-channel bioretention method designed to treat, convey, and attenuate
stormwater runoff. As stormwater runoff moves through these systems it is filtered by native
vegetation and subsoil mixtures. The type and coverage in the swale system will affect pollutant
treatment. These systems are an alternative to conventional drainage ditches and can be
implemented in a variety of locations to treat transportation or residential runoff. Swales are
typically designed with more gentle side and longitudinal slopes and have design velocities that
allow for treatment of smaller storm events.
The below section of concrete ditch is found in the Volanta Gully Watershed, protected by an
elevated sidewalk and retaining wall (Figure 4-2). It is extremely flat and located between two
drainage structures. One retrofit option would involve removal and replacement of the concrete
lining with a LID/GI surface that works well in flat areas. For example, the water surface of a
constructed wetland could function as a contact connection between the inverts of the upstream
and down stream pipes. A constructed wetland/bio-swale would allow for plant species to grow
and create a type of filtering media that would help slow stormwater as it passed through this
area creating additional storage as the headwater of the flow rises.

Figure 4-12
U.S. Highway 98/Greeno Road Ditches Lined with Concrete (JADE, 2011)
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No reports have been found that document any localized flooding in this area from the many
major storm events. It should be noted that the associated drainage double barrel culverts that
channel stormwater under U.S. Highway 98/Greeno Road are also much larger then their
immediate downstream infrastructure. The ability to temporarily hold staged stormwater in this
area for an extended time would help dilute the concentrated flows that Volanta Gully has
experienced since the roadway was constructed. Figure 4-13 gives a general explanation of this
concept. Techniques such as these could be used as demonstration projects with the Alabama
Department of Transportation.

Figure 4-13
Potential Bioswale Retrofit for U.S. Highway 98/Greeno Road Ditches (CWP, 2007)

4.1.7

Stream Restoration

Stream restoration techniques proposed for the Volanta Gully Watershed include in-stream
structures for habitat enhancement, grade control, and erosion prevention. These structures
require professional engineering design, trained installation, and proper maintenance.
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As previously described, the Volanta Gully has several locations where topography and heavy
stormwater flows have created significant erosion and sediment problems. One type of
restoration technique that is used for stabilizing areas with steep topography is called the Step
Pool method. Step Pools are stream repair practices that consist of a series of low elevation weirs
and pools that dissipate stream energy along degraded or incising stream reaches. They are often
used where a large head cut has formed and is migrating upstream, or in channels that have
incised below a culvert or stormwater outfall. They are generally made by using very large rocks,
sheet piles, or poured concrete to create a series of weirs that alternate between short steep drops
and longer low gradient pools. The number of steps and overall length of the pools are governed
by the longitudinal elevation change that needs control (CWP, 2004). Figure 4-14 shows two
examples of a Steep Pool stream restoration.

Figure 4-14
Steep Pool Stream Restoration (CWP, 2004)

4.2

Watershed Retrofit Project Summary

This Plan has prepared a list of potential retrofit and restoration projects based on the
methodology described in the previous sections. Many of these projects incorporate LID/GI
technology and are primarily designed to help control stormwater runoff at its source. The
effectiveness of these projects on the watershed as whole is dependant on selection, installation
and maintenance of these efforts as an integrated suite working collectively. Table 4-3
summarizes proposed engineering solutions. The potential retrofit locations are also displayed
and characterized in Appendix A, Sheets 1 through 6.
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Table 4-3
Engineering Solution Summary
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4.3

Proposed Projects Pollution Reduction Performance

Best Management Practices, or BMPs are structural and non-structural stormwater management
alternatives that are intended to address stormwater quality and quantity problems. Due to the
many factors that can influence stormwater, BMPs vary in size, cost, feasibility, and
effectiveness. For purposes of watershed management, structural BMPs include physical systems
such as bioretention or constructed wetlands that are designed to treat stormwater pollution. Nonstructural BMPs focus on the non-physical pollution prevention practices such as preserving
natural features, housekeeping or educational opportunities. The EPA recognizes over 150
BMPs (EPA, 2008).
BMPs are influenced by site-specific constraints such as land space, cost, and pollutant removal
efficiency. No single BMP can address all stormwater problems and BMPs are most effective
when used in combination with each other. The retrofit/restoration plan that has been presented
for the Volanta Gully Watershed uses the following factors as a base in order to determine which
combination of BMPs will be the most effective in meeting the goal of addressing the watersheds
problems.
1) Best at addressing a priority area;
2) Feasibility; and
3) Cost.
The effectiveness and feasibility of a particular retrofit/restoration project is dependent on the
size of the particular technique and its ability to achieve a runoff reduction percentage goal when
applied to a specific design storm event. Standard engineering practices use the design storm
event, or Stormwater Quality Treatment Goal to calculate a target storage volume, or Water
Quality Treatment Volume with the following equation:

WQv = P x Rv x A/12
Where:
WQv
P
Rv
I
A

=
=
=
=
=

Water Quality Treatment Volume (acre-feet)
Stormwater Quality Treatment Goal
Runoff Coefficient (0.015+0.0092I)
Drainage Area Impervious Cover Percent (50% would be 50)
Drainage Area in Acres

The Water Quality Treatment Goal (P) is established by a governing or regulatory agency, in
this case the City of Fairhope in the Subdivision Regulations. Fairhope’s goal is based on the
rainfall frequency spectrum for the locale. Since the city is in one of the wettest parts of the
country with annual rainfall total over 65 inches, its respective design storm events are larger
than most other areas of the country. The Subdivision Regulations require a treatment goal of
capturing 85% of annual stormwater runoff, which equates to 1.8 inches of rainfall for a
particular event (City of Fairhope, 2005).
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The Runoff Coefficient (Rv) is a constant, factoring in the Drainage Area Impervious Cover
Percent (I) for the watershed. Table 3.3 concludes that the Volanta Gully Watershed has an
impervious cover of approximately 24%, therefore Rv equates to 0.2358 (0.015 + 0.0092 x 24).
The Volanta Gully Watershed Drainage Area in Acres (A) is 390 as indicated in Table 3.3.
WQv
P
Rv
I
A

=
=
=
=
=

WQv =
=

Water Quality Treatment Volume (acre-feet)
1.8 (inch)
0.2358 (0.015+0.0092I)
24
400 (rounded up from 390)

1.8 x 0.2358 x 400/12
14.148 acre-feet

Using the above components, standard engineering practices could calculate an ideal Water
Quality Treatment Volume for the Volanta Gully in a pre-developed condition at 14.148 acrefeet. However, retrofit projects in developed areas require practical consideration of
complications such as existing property lines, limited right-of-way, conflicts with existing
utilities and altered topography. These complications significantly limit the area available for
construction, and ultimately the water quality treatment volume that can be achieved. In short,
the greater the percentage of storms targeted for capture, the larger the area that is required for
the BMP technique. Typically retrofit/restoration projects do not have the available property to
reach the 85% goal (P).
When selecting a Water Quality Treatment Volume in an area with existing development, it
would be reasonable to consider lesser storm events. Target treatment volumes for “runoff
reduction volume” ranges are 20% to 50% of undeveloped values. Runoff reduction volumes are
deceptively low in comparison to target Water Quality Treatment Volumes. Most storagetype retrofits do not reduce much runoff volume, therefore dozens or even hundreds or small onsite retrofits may be needed to achieve the runoff reduction objectives (CWP, 2007). Using
Figure 2-3, a 50% capture of the areas annual rainfall (rather than 85%) would be equivalent to a
Water Quality Treatment Volume (P) of approximately 0.3 inches.
Standard engineering practices calculate an ideal Water Quality Treatment Volume or “runoff
reduction volume” for the Volanta Gully in a developed condition (0.3 inches rain) as follows:
WQv
P
Rv
I
A

=
=
=
=
=

WQv =
=
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This Plan’s retrofit/restoration design identifies the opportunity to install BMP techniques that
can provide runoff reduction in approximately 74% of the watershed. The runoff reduction rate
achieved by various method varies greatly, as shown in Table 4-4. A conservative rate of 40%
runoff reduction for most of the retrofit methodologies is proposed in this Plan. “Runoff
Reduction” water treatment volumes/storage capacity targets (in gallons) are calculated for each
WQv (acre-feet) below:

“runoff reduction” = (14.184 acre-feet) x (40% reduction) x (74% capture)
= 1,364,603 gallons (events > than 1.8 inch, 85% event)
“runoff reduction” = (2.358 acre-feet) x (40% reduction) x (74% capture)
= 227,434 gallons (events > than 0.3 inch, 50% event)
Table 4-4
Runoff Reduction for Various BMPs (Hirschman, 2008)
Practice
Green Roof
Rooftop Disconnection
Raintanks and Cisterns
Permeable Pavement
Grass Channel
Bioretention
Dry Swale
Wet Swale
Infiltration
ED Pond
Soil Amendments
Sheetflow to Open Space
Filtering Practice
Constructed Wetland
Wet Pond

4.4

Runoff Reduction (%)
45 to 60
25 to 50
40
45 to 75
10 to 20
40 to 80
40 to 60
0
50 to 90
0 to 15
50 to 75
50 to 75
0
0
0

Proposed by Plan

3
3
3
3 (level spreader)
3 (level spreader)
3 (level spreader)
3

Cost Estimates for Watersheds Proposed Improvements

The previously referenced CWP retrofit manual provides detailed information on the costs of
various retrofit practices. A rough-order-of-magnitude (ROM) planning level cost estimate to
construct retrofits across the entire Volanta Gully Watershed has been developed by estimating
the number and types of retrofits needed to meet storage capacity targets, and extrapolating unit
rate costs. Development of a ROM cost estimate for this Plan has included consideration of many
variables and multiple assumptions using the information previously discussed.
Figure 4-15 and Tables 4-5 through 4-7 give typical cost ranges for many of the techniques listed
in this plan. These rates for the particular retrofit practices have been used to help calculate the
total cost summary for the Volanta Gully Watershed, as listed in Table 4-8.
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This project will be constructed in multiple phases. The current plan is to construct the items
listed under Phase 1 during the first half of 2012. The project list and respective cost estimate
for Phase 1 is listed in Table 4-9.

Figure 4-15
Range of Base Construction Costs for Various Retrofits (CWP, 2007)
Table 4-5
Estimated Cost for Outfall Retrofits Per Impervious Acre Treated (CWP, 2007)
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Table 4-6
Estimated Cost for Highway Retrofits Per Impervious Acre Treated (CWP, 2007)

Table 4-7
Estimated Cost for Conveyance Retrofits Per Impervious Acre Treated (CWP, 2007)
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Table 4-8
ROM Cost Estimate for Stormwater Improvement Projects Across Entire Watershed
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Table 4-9
Phase 1 ROM Cost Estimate for Stormwater Improvement Projects

4.5

Determination of Baseline and Monitoring Suggestions

The effects of excessive stormwater runoff are manifested in the resulting head cut erosion and
subsequent sediment loads carried by the watershed streams. As previously discussed, the
watershed has many areas where active erosion and sediment loads are impacting naturally
generated topography features. The head cut erosion and locations of sediment load deposition
provide the most obvious indication that Volanta Gully Watershed is experiencing accelerated
erosion due to stormwater runoff. The bed load component mostly accumulates in the flatter
reaches of Volanta Gully, where stormwater flow is reduced and heavy sands are deposited. This
Plan is a working document that is intended to allow for the reduction of the sediment load in the
stream system. In order to quantitatively measure and monitor the present and future condition of
the watershed, four techniques are recommended:
1. The Volanta Gully channels could be field surveyed at the locations identified in Figure
4-16. The surveyed cross sections would be repeated yearly in the same location in order
to plot the variations in the stream channels from year to year. The survey crews would
establish iron control points at each cross section to ensure successive cross sections will
align properly. Modifications to the proposed retrofit/restoration projects could be made
based on the repeated field survey results. The series of cross sections would provide the
baseline for the stream in its current state and allow for tracking stream channel and
sediment movement in the years to come. This would be an effective way of tracking the
progress of the head cuts found in the watershed. Since the proposed BMP projects are
not anticipated to make significant enough reductions in runoff to materially affect the
existing degraded condition of the watershed, this would not be the exclusively preferred
baseline method in the 1st phase of the restoration plan.
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2. By installing flow gauges at specific gully crossing locations in the watershed, discharge
data could be measured and monitored for a period of several years to better determine
the effectiveness and long-term trends of the BMPs.
3. Many of the proposed improvements are well suited for flow monitoring at the entrance
and exit of the actual BMP. By installing flow gauges with orifice devices, data could be
collected to track the runoff reduction effectiveness of each installed BMP.
4. Most of the improvements proposed in the 1st phase of the projects target runoff reduction
and have the ability to help remove suspended solids. These BMPs will also require
regular maintenance to ensure that they are functioning property. A major element in the
maintenance will be the removal of all captured sediment from the BMP. A simple log of
the volume of material removed would create a database establishing the amount of
material ultimately prevented from continuing downstream. This technique would be a
relatively easy manner of tracking the effectiveness of each BMP’s ability to capture
suspended solids. This will also help identify any upstream areas that are experiencing
extensive sediment erosion, since these BMPs are located near the source of the
stormwater runoff.
The City’s Public Works department, along with any retained project engineers and
environmental experts, will be responsible for monitoring and documenting the actual outcomes
and measuring impacts resulting from this Plan’s implementation.
All required monitoring/monitoring equipment for the proposed projects shall be
conducted/constructed in accordance with industry standards and shall be approved and
permitted by all applicable regulatory agencies. All monitoring shall meet Alabama Department
of Environmental Management (ADEM), U.S. Army Corps of Engineers (ACOE) and EPA
protocol. All data should be retained with the watershed’s records for future processing.
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Figure 4-16
Location of Proposed Channel Monitoring Cross-sections (JADE, 2011)

4.6

Proposed Schedule

As discussed previously within this Watershed Management Plan, the Volanta Gully Watershed
is an important geological feature that has helped Fairhope develop into the community we know
today. As the population grew so did the drainage problems that are associated with stormwater
runoff. An April 2005 storm event initiated interest in many of the drainage problems that have
been discussed within this Plan.
The City of Fairhope received funding assistance from the Mobile Bay National Estuary
Program (MBNEP) in 2011 to have a study performed that would identify significant stormwater
drainage problems and recommend LID techniques as possible solutions. This Plan will be the
product of that effort, completed in the first quarter of 2012.
The possible retrofit/restoration projects detailed in this Plan will be implemented in multiple
phases. The current schedule is to construct the items listed in Table 4-8 as part of Phase 1
during the first half of 2012. Cooperation will also be sought from the Alabama Department of
Transportation to implement the proposed methods that are depicted along U.S. Highway
98/Greeno Road during the first half of 2012. Once the Phase 1 projects have been constructed a
monitoring and maintenance program will be initiated. Future projects will be installed based on
monitoring results as funding becomes available. Funding sources are further discussed in the
following section.
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5.0

SOURCES OF FUNDING IMPROVEMENTS

A significant and steady stream of funding will be required for the design, construction,
monitoring, and maintenance of the proposed stormwater improvements in the watershed. There
are a number of different financial structures that could facilitate funding for the projects
identified in this Plan. Some structures could be helpful across the entire watershed and some
within limited areas. Many would require public-private partnerships and cooperation among
landowners and governments rather than governmental imposition.
A general list potential of funding and financing for the stormwater improvements in the Volanta
Gully Watershed include:
1.
2.
3.
4.
5.
5.1

Property, sales, or other taxes paid into general funds;
Federal grants, loans, and revenue sharing;
Non-governmental organizations and other private funding;
Impact fees; and
Municipal bonds.
Property, Sales, or Other Taxes (General Fund)

Use of a “general fund” to finance stormwater improvements is undesirable for many reasons.
When there is no dedicated source of continuing and consistent funding, the success of a
stormwater program is limited. When governments depend upon general funds for stormwater
maintenance and construction projects, such projects must compete with other community needs
for dollars. In such situations, stormwater projects often lose out to other priorities, such as
police, fire, and emergency medical personnel, and are sensitive to budget cuts (Spitzer, 2010).
Many communities have funded stormwater management from property taxes paid into general
funds. The total cost of stormwater management is not readily apparent when these costs are
sprinkled among general fund departmental budgets. As stormwater management costs increase,
general fund budgets are often not increased to meet those needs. In addition, tax-exempt
properties do not support any of the costs, even though it can be shown that many of them, such
as governmental properties and schools, are major contributors of stormwater runoff. Finally,
property taxes are based on assessed property value, not on the amount of impervious surfaces on
the property. The cost of stormwater service to individual properties also bears no relationship to
the assessed value of the property. Therefore, this method of recovering stormwater management
costs might not be equitable (EPA, 2008).
Because of their unpredictable nature, general sales taxes are often inappropriate for long term
infrastructure maintenance and capital improvement planning (Leo, 2010). A Special Purpose
Local Option Sales Tax (SPLOST) has been used to fund stormwater improvements on a countywide basis. For example, five SPLOSTs implemented in the City of Athens, Georgia and other
municipalities in Clarke County, Georgia generate approximately $25 million per year for
county-wide stormwater projects (Berahzer, 2010). Typically, a referendum is required to
implement a SPLOST.
Other types of taxes to finance environmental improvements may include levies on tourism
(hotels and convention centers), gasoline, cigarettes, and concessions at stadiums.
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5.2

Federal Grants, Loans, and Revenue Sharing

The United States Federal Government provides numerous sources of grants, loans, and revenue
sharing that may be used by municipalities and non-profit groups to conduct studies and
construct projects related to watershed protection, stream restoration, and stormwater
management. The following are two searchable electronic databases that can provide information
regarding current funding opportunities: 1) The Clearinghouse for Federal Grant Opportunities
(www.grants.gov) is a central storehouse for information on over 1,000 grant programs
providing approximately $500 billion in annual awards; and 2) The EPA Catalog of Federal
Funding Sources for Watershed Protection (www.epa.gov) is a searchable database of financial
assistance sources available to fund a variety of watershed protection projects.
Other potential funding is discussed in the following subsections.
5.2.1

EPA State Revolving Fund (SRF) Loan program

The SRF Loan program offers a reliable source of funding. There are separate SRFs for Clean
Water and Drinking Water. Funds are provided annually to each state by the Federal
Government, with the states providing a 20% match. In order to be funded, a project must be on
the State’s annual “Intended Use Plan” (IUP) list. The IUP contains a “comprehensive” list and a
shorter “fundable” or “priority” list. A public comment process is required for the IUP. Since
2007, the SRF has moved beyond the traditional “water treatment works” projects and has begun
to emphasize non-point sources and estuary protection as funding priorities.
A March 2010 survey of SRF managers in thirty-two states indicated that the State of Alabama,
in order to meet this requirement, is considering using partial or complete principal forgiveness
of its SRF loans, which avoids classification of the subsidy as a grant (and the attendant
paperwork). The survey also indicated that Alabama will also give a 30% priority to “green”
projects. A draft policy for administering the subsidization process was under review in
Alabama, as of April 21, 2010. According to the ADEM web site at www.adem.alabama.gov/
programs/water/srf.cnt, the SRF program is seeking potential applicants for green infrastructure
projects.
5.2.2

Alabama Clean Water State Revolving Fund (CWSRF) and Drinking Water State
Revolving Fund (DWSRF)

In Alabama, CWSRF and DWSRF are low interest loan programs intended to finance public
infrastructure improvements. The programs are funded with a blend of state and federal
capitalization funds. ADEM administers the CWSRF and DWSRF, performs the required
technical/environmental reviews of projects, and disburses funds to recipients. Any local
governmental unit, including Water Boards and Authorities, may apply for SRF financing in
Alabama. An ability to repay must be substantiated, along with meeting other specified
standards.
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The benefits of an SRF Loan include:
•
•
•
•

Loan interest rate of about 1.5% to 2.0% less than the prevailing municipal bond
rate available to "AAA" rated municipalities;
Fixed interest rate with a 20-year payback;
Repayment does not begin until construction completion date (capitalized interest
accrues); and
Loan recipient is not required to pay any ongoing trustee expenses or rebate
expenses normally associated with a local bond issue.

Projects that strengthen compliance with Federal and State regulations and/or enhance protection
of public health are eligible for consideration to receive an SRF loan in Alabama. If a project
qualifies, the engineering, inspection, and construction costs are eligible for reimbursement.
Among the projects which qualify for funding are: publicly owned water or wastewater treatment
works; sewer rehabilitation; interceptors, collectors, and pumping stations; drinking water
storage facilities; new/rehabilitated water source wells; and water transmission/distribution
mains. Drinking water projects that are primarily intended to serve future growth are not eligible.
5.2.3

Alabama Coastal Impact Assistance Program (CIAP)

The Energy Policy Act of 2005 (Public Law 109-58) was signed into law by President Bush on
August 8, 2005. Section 384 of the Act establishes the CIAP, which authorizes funds to be
distributed to Outer Continental Shelf (OCS) oil and gas producing States for the conservation,
protection and preservation of coastal areas, including wetlands. The CIAP legislation
appropriated $250 million per year for fiscal years 2007 through 2010 to be distributed among
eligible producing States and the coastal political subdivisions. The State of Alabama is one of
six states eligible to receive CIAP funding. In addition to Alabama, other CIAP recipient states
include: Alaska, California, Mississippi, Louisiana and Texas.
Governor Bob Riley designated the Alabama Department of Conservation and Natural Resources
(ADCNR) as the lead agency for development and implementation of the CIAP. The State Lands
Division provides primary day-to-day management of the program for the ADCNR and has
coordinated closely with the coastal political subdivisions in development of a CIAP Plan. A
CIAP Plan must first be approved by the Bureau of Ocean Energy Management, Regulation and
Enforcement (BOEMRE) prior to receiving CIAP funding for any specific project identified in
the Plan. The City of Fairhope can apply for funding through ADCNR or the Baldwin County
Commission.
Funding is utilized to implement projects outlined in the CIAP Plan. Approved projects must
meet the following authorized uses, as established by Congress:
1.
2.
3.
4.

Projects/activities for conservation, protection or restoration of coastal areas and wetlands;
Mitigation of damage to fish, wildlife or natural resources;
Planning assistance and the administrative costs of complying with CIAP;
Implementation of a federally approved marine, coastal or comprehensive conservation
management plan; and
5. Mitigation of the impact of OCS activities through funding of onshore infrastructure projects
and public service needs.
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5.2.4

British Petroleum (BP) Funds

Under an unprecedented agreement by the Natural Resource Trustees for the Deepwater Horizon
oil spill (Trustees), BP agreed to provide $1 billion toward early restoration projects in the Gulf
of Mexico to address injuries to natural resources caused by the spill. The Trustees involved are:
Alabama, Florida, Louisiana, Mississippi, Texas, the Department of the Interior (DOI), and the
National Oceanic and Atmospheric Administration (NOAA). The early restoration agreement,
the largest of its kind ever reached, represents a first step toward fulfilling BP’s obligation to
fund the complete restoration of injured public resources, including the loss of use of those
resources by the people living, working and visiting the area. The Trustees will use the money to
fund projects such as the rebuilding of coastal marshes, replenishment of damaged beaches,
conservation of sensitive areas for ocean habitat for injured wildlife, and restoration of barrier
islands and wetlands that provide natural protection from storms. The City of Fairhope can
apply for funding of initiatives, such as watershed management projects, through NOAA directly
and also through the ADCNR.
5.2.5

Alabama Department of Conservation and Natural Resources 306A Planning
Grants

The ADCNR State Lands Division (SLD), Coastal Section accepts grant requests annually from
local governments in Baldwin and Mobile Counties for planning, research and non-point source
pollution control projects. The proposed projects must address coastal management issues.
Funding for proposals is provided by NOAA, Office of Ocean and Coastal Resource
Management (OCRM). Thus, the timing of this request for proposals is coincident with the
development of the State’s annual Application for Federal Assistance to NOAA to administer the
Alabama Coastal Area Management Program (ACAMP). The applications are reviewed by
ADCNR/SLD Coastal Section staff.
5.2.6

Alabama Coastal Area Management Program 306A Public Access Improvement
Grants

The ADCNR SLD Coastal Section accepts grant applications annually for low cost public access
improvement grants in the Alabama coastal area. Funding is provided by the OCRM division of
NOAA and administered by the ADCNR on a competitive basis. Thus, the timing of requests for
project proposals is coincident with the development of the State’s annual Application for
Federal Assistance to NOAA to administer the ACAMP. The applications are reviewed by
ADCNR/SLD Coastal Section staff.
Section 306A - Public Access Improvement Grants are designed to assist states, area-wide
agencies, regional agencies and local units of government to acquire, develop or improve public
access to coastal areas. Eligible projects include new public access construction, repairs and/or
renovation, land acquisition or environmental education.
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5.2.7

EPA’s Five Star Restoration Program

EPA’s Five Star Restoration Program brings together students, conservation corps, other youth
groups, citizen groups, corporations, landowners and government agencies to provide
environmental education and training through projects that restore wetlands and streams. The
program provides challenge grants, technical support and opportunities for information exchange
to enable community-based restoration projects. Funding levels are modest, from $5,000 to
$20,000, with $10,000 as the average amount awarded per project. However, when combined
with the contributions of partners, projects that make a meaningful contribution to communities
become possible. At the completion of Five Star projects, each partnership has experience and a
demonstrated record of accomplishment, and is well-positioned to take on other projects.
Aggregating over time and space, these grassroots efforts make a significant contribution to
environmental landscapes and to the understanding of the importance of healthy wetlands and
streams in communities.
5.2.8

NOAA's Bay-Watershed Education and Training (B-WET) Program

NOAA B-WET is an environmental education program that promotes locally relevant,
experiential learning in the K-12 environment. The primary delivery of B-WET is through
competitive funding that promotes Meaningful Watershed Educational Experiences (MWEEs).
B-WET currently serves six areas of the country: California, Chesapeake Bay, Gulf of Mexico,
Hawai'i, New England, and the Pacific Northwest. Since 2002, NOAA has invested over $50
million to support more than 600 B-WET projects.
5.2.9

Mobile Bay National Estuary Program (MBNEP)

The MBNEP receives funding from EPA to implement the objectives set forth in its
Comprehensive Conservation and Management Plan (CCMP). MBNEP accepts grant
applications from local governments in Mobile and Baldwin Counties and makes sub grant
awards to assist in accomplishing the objectives set forth in the plan. This program is providing
the funding for this Watershed Study and also subsequent construction projects. The City of
Fairhope will continue to apply to MBNEP for future projects as projects are defined and when
such funds are available.
5.2.10 Alabama Department of Transportation (ALDOT)
Construction projects resulting from this Plan will include drainage and roadway improvements
in cooperation with ALDOT. ALDOT has several grants programs and discretionary funds that
will be sought throughout the development and protection of the watershed.
5.3

Non-Governmental Organizations (NGOs) and Other Private Funding

Private foundations and corporations may be another source of funding for improvements in the
Watershed. Funding sources available from NGOs and other private entities are listed in
searchable electronic databases of foundation and corporate grants in various fields: (1) the
Chronicle of Philanthropy Guide to Grants; (2) the Community of Science Database; and (3) the
Foundation Center.
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The Kodak American Greenways Program, RBC Bank Blue Water Project Grants, and Surdna
Foundation Sustainable Environmental Grants offer specific funding opportunities for
environmental improvement projects related to watershed protection and Green Infrastructure.
These programs are listed because of their direct applicability to ongoing efforts in the
watershed.
The Water Environmental Research Foundation Cooperative Agreement has been allocated $10
million in EPA funds to evaluate new technologies that will help utilities cope with aging and
failing water and wastewater systems, including $6.25 million in research grants for innovative
treatment technologies for stormwater and water reuse.
5.4

Impact Fees

Impact fees are paid by developers (usually at the time of development) in order to obtain a
building permit. The fee is designed to reimburse the government for the additional “impact” a
given improvement may have on the community. Impact fees may be for transportation (i.e.,
increased impact on roads/bridges as a result of constructing a development), water/sewer (i.e.,
repaying the government for the impact of taking capacity out of the system), or other public
infrastructure. Typically, there must be a direct relationship between the development and the
impact fee charged. Impact fees, which must often be authorized by statute, are used for capital
improvements, not maintenance. They are paid one-time, upfront for new construction (Mustian,
2010).
Advantages:

Impact fees allow funding to be generated from the entity actually causing the
potential environmental impact.

Disadvantages:

Impact fees do not necessarily fit well with stormwater improvements.
Developers do not like impact fees. Such fees do not provide a steady source
of revenue. Timely expenditure of funds can also be an issue.

Possible Use:

Funds generated by impact fees can used to fund regional capital solutions,
such as urban retrofits.

5.5

Municipal Bonds

States, cities, and other municipal subdivisions issue municipal bonds. Their purpose is to fund
credit-worthy municipal projects, such as housing, hospitals, lighting systems, parking ramps,
stadiums, factories, and sewer systems. There are two basic categories of municipal bonds: (1)
general obligation; and (2) revenue bonds. The difference between the two types is the kind of
collateral used to secure their payments of interest and principal.
According to Morningstar (i.e., http://news.morningstar.com/classroom2/), general obligation
bonds offer investors a relatively safe investment vehicle while providing state and local
governments with funds for community improvement. General obligation bonds finance projects
that do not produce income but provide services for the entire community, such as roads and
bridges or parks. General obligation bonds are typically backed up by ad valorem taxes. A
double barrel, or combination bond, is a general obligation of the issuer and is also secured by a
particular revenue source outside the general fund.
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Revenue bonds are municipal bonds that finance income-producing projects. The income
generated by these projects pays revenue bondholders their interest and principal. Projects
funded by revenue bonds serve only those in the community who pay for their services (e.g., as
line items on utility bills). Income from a municipal enterprise is put into a revenue fund. From
this fund, expenses for operations are paid first. Only after operations expenses are paid do
revenue bondholders receive their payments. Because they are not backed by the full faith and
credit of a municipality as are general obligation bonds, they carry a somewhat higher default
risk for which they offer higher interest rates.
Approximately 85% of bond sales (issues) are negotiated and 15% are competitive. Most bonds
mature in 20 to 30 years. Not all the bonds in an issue mature at the same time. Bond issues with
staggered maturity dates are known as serial bonds.
The financing team for a municipal bond deal may include an investment banker/underwriter;
financial advisor; bond counsel; underwriter’s counsel; disclosure counsel; government
representatives; and a trustee. Current risk-averse conditions in the financial markets have
negatively affected bond rates and liquidity, as well as the availability of credit and insurance
(Noga, 2010).
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STAKEHOLDER INPUT AND EDUCATIONAL OUTREACH

6.1

Watershed Management Plan Public Meeting

The City of Fairhope conducted two public meetings, December 13, 2011 and January 17, 2012
regarding the Volanta Gully Watershed. The meetings were held at the Nix Center in Fairhope
and were attended by over 40 individuals. At the first meeting, JADE Consulting presented a
general overview of Watershed Management Plan’s intent, including identification of problem
areas and potential engineering solutions. The second meeting focused more on proposed Phase
1 projects. The intent of these meeting was to solicit input from the stakeholders and to ensure
that their concerns are addressed by the Plan. In general, the views, opinions, and comments
received from the public were supportive of the observations and recommendations contained in
the Draft Plan.
Below is a brief summary of specific concerns.
•

Inadequate size of the culvert passing under Myrtle Avenue near the intersection with
Olive Avenue. Water has been observed backing up at this location causing erosion in
residential yards. Two residents commented on this issue.

•

Retention/stagnation of water on the west side of Myrtle Avenue following storm events.
This was raised as a safety concern in addition to a stormwater issue.

•

Suggested use of Jasmine Park as a regional stormwater detention location while
maintaining its recreational function during dry periods.

•

Suggestion that the erosion problems with the Volanta Gully only started after the
widening of U.S. Highway 98/Greeno Road and the construction of Arbor Gates
Apartments (multiple verbal and written comments).

•

Disruption of vegetation along the gully that drains stormwater from the Bon Secour
Avenue and Grand Avenue Areas. Adjacent homeowner has observed the condition of
the existing gully and adjacent slopes since 1997. Homeowner foresees no immediate
threat in this area. The banks and pipe outfall area is perceived as being stable. Any
disruption to existing vegetation could result in massive erosion problems. (Charles
Bassett).

•

Restoration of historic, natural features that promote water retention. Several members of
the public suggested that Grady Ponds found in the Volanta Gully have been impacted
and do not retain stormwater as they once did. Two areas where mentioned, Westley
Street and Arbor Gates Apartments.

•

House on south side of Desha Court cul-de-sac has drainage issues. Homeowner has
spent considerable amount of money working on repairs over the years.
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Below are general suggestions that where received from the general public.
•

Additional opportunity for comment/input upon completion of the draft plan.

•

Need for active ordinance enforcement with regards to development, specifically
requiring neutral or beneficial stormwater impacts.

A copy of the Public Meeting sign-in sheet and all written comments are contained within
Appendix B
Following the meeting, the City of Fairhope posted several of the conceptual plans on the Public
Works web site.
6.2

Educational Kiosk

The implementation of the BMPs suggested will provide educational opportunities and
encourage interest in the Volanta Gully Watershed. Expletory signage could be installed at
accessible BMPs throughout the watershed. Examples locations include the proposed curb
extensions and Jasmine Park to increase awareness and stewardship.
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RECOMMENDATIONS

If the scenic gullies that distinguish Fairhope and carry stormwater runoff from its streets and
properties are to be preserved, the City and its residents will have to manage and protect them
together.
The problem of erosion will have to so be addressed "uphill," at the source of runoff. The City
and its residents should work to reduce the amount of impervious surfaces, like pavement, that
prevent our abundant rainwater from infiltrating into the ground. Effective individual
stormwater management practices like rain gardens, infiltration swales, and pervious paving
must be accepted and increasingly used, not only to preserve the gullies but to maintain the
quality of coastal waters. Litter, yard waste, appliances, and other trash that is found in our
gullies, ruin the view, block stormwater conveyance, promote mosquito breeding, and create
health concerns.
Residents should prevent not only large, physical debris from entering the gullies but also less
obvious "non-point source pollutants" like fertilizers, pesticides, sediments, oil, grease, toxic
chemicals, and pet waste, which are carried along with stormwater runoff. Our coastal waters are
the economic and ecological engines that drive much of the State's economy, and groundwater is
the source of drinking water for Baldwin County residents. Taking care of our gullies is taking
care of our water, both on the surface and in the ground (MBNEP, unknown).
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