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D. INFRASTRUCTURE ELEMENT (SANITARY SEWER, POTABLE WATER,
SOLID WASTE, STORMWATER MANAGEMENT, AND NATURAL
GROUNDWATER AQUIFER RECHARGE)

. INTRODUCTION

The Infrastructure Element, and its sub-elements, incorporates an overview of water
and sewage treatment, stormwater management, solid waste facilities and areas of
aquifer recharge in Putnam County.

The purpose of this element is to identify demand for the necessary, public facilities
and services correlated to future growth projections. Design capacities and levels of
service are described for sanitary sewer, potable water, solid waste, and stormwater
management. General performance of existing facilities, the general condition, and
the impact that facilities have upon adjacent natural resources are emphasized.
Included is an analysis of the problems and opportunities for sanitary sewer, solid
waste, stormwater management, potable water and natural groundwater aquifer
recharge. Included also are existing regulations and programs which govern land use
and development of stormwater management features.

II. SANITARY SEWER SUB-ELEMENT
A. Existing Conditions

The two agencies responsible for regulating wastewater treatment facilitiesin the
State are the Florida Department of Environmental Protection (FDEP) and the Florida
Department of Health (DOH). FDEP has promulgated rules regulating wastewater
treatment facilities under Chapter 62-600, F.A.C. Per Chapter 62-600.120 F.A.C.,
FDEP regulates domestic waste facilities that generate wastewater flows exceeding
10,000 GPD (gallons per day) of domestic wastewater and 5,000 GPD for

commercial establishments. FDEP al so regulates wastewater that contains industrial
or toxic or hazardous chemical wastes.

Table D-1 provides a description of existing municipal and package domestic
wastewater treatment facilities and Figure D-1 depictstheir locations. Both have
been updated from the 1998 EAR. Thetable lists the plants by name and includes the
location, ownership, type of treatment and capacity.
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1. Centralized Municipa Systems

According to the cities in Putnam County and FDEP, there are three operating municipal
wastewater treatment facilities. According to the Putham County Health Department, in
2003, 17% of residents, 5% of commercial properties and 2% of industrial warehouses
were connected to a central wastewater treatment plant regulated by FDEP.

a

The city of Palatka has 2,876 connections to single family residence (SFR), 930
multi family connections and 489 housing authority connections inside the city
limits and, 278 SFR, and 50 multi-family connections outside of the city. There
are 601 non-residential sewer connectionsinside the city limits and 11 outside of
the city. The plant is currently rated as 3.0 MGD (million gallons per day)
activated sludge wastewater treatment plant that discharges effluent to the St.
Johns River. The WWTP also hastertiary filters and is permitted to generate
0.854 MGD of reuse water for the Palatka Municipal Golf Course. The City has
plans to have the plant re-rated to 3.5 MGD. According to FDEP the facility is
currently operating at 90% Capacity. The adopted Level of Service (LOS) is 125
gallons per capita per day (gpcd) for residential customers and 110 gallons per
acre per day for commercial/institutional/industrial customers.

In 2001, Crescent City built a0.35 MGD capacity wastewater treatment plant
with two Sequencing Batch Reactors (SBRs) and three rapid infiltration basins for
treated effluent that are rated at 0.143 MGD. Thisfacility replaced their old
extended aeration WWTP. According to the City, the plant currently has 962
customer meter connections. The population served is 3,000 (same number as
water customers.) The adopted LOS is 92 gpcd for average day flow and 130
gpcd for peak flow.

The Town of Welaka has a0.099 MGD activated sludge extended aeration
wastewater treatment plant that currently has 273 customer meter connectionsin
the city and 109 customer meter connections outside of the city limits. The plant
effluent is discharged to evaporation and percolation ponds. (There are an
additional 28 customersinside the city limits with accessibility to wastewater
service that do not have active accounts at thistime.) The plant serves
approximately 955 people. According to FDEP the facility is currently operating
at 90% Capacity. The adopted LOS 90 gpcd.

A regional WWTP system isincluded in Putnam County’s Capital Improvement
Plan for Fiscal Year 2006-2007. The project has two phases. Phase | includes a
feasibility study, (currently underway) to evaluate sending wastewater from the
East Palatka area to the existing Putnam Corrections Institute (PCI) WWTP. Also
included are improvements to the East Pal atka pump station, force main from East
Palatkato PCI, permitting to up-grade these facilities, design and construction
services. The study is scheduled to be completed by the end of November 2005
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and design completed by end of February 2006. Construction is scheduled to beginin
March 2006. Phase Il includes afeasibility study, permitting, and design of the new
wastewater plant. The feasibility study is scheduled to begin in July 2006 and be
completed by November 2006. Design and permitting are scheduled to beginin
December 2006 and end October 2007. Phase Il construction is scheduled to start in
November 2007 and end April 2009.

2. Package Treatment Systems

According to FDEP, 26 domestic wastewater package plants exist in the County. Of
these, one is owned and operated by the State (Putnam Correctional Institute), six are
owned and operated by the Putnam County School Board and two are operated by
Putnam County. Port Buena Vista MHP and Paradise Point Subdivision were taken over
by Putnam County due to default of the operators. Therest are private facilities.

Most of the package treatment plants are operating at designed capacity and generally are
performing satisfactorily. While inspection of these facilities by the FDEP Northeast
District in Jacksonville has noted performance violations at various times, these
violations usually are related to maintenance procedures and can be controlled through
improved management of the facility. According to FDEP, current problem facilities
include Jan’s Modular Estates, which is operating with an expired permit and Puthnam
Lanes, which frequently has operational issues.

3. Septic Tanks

Septic tanks are used throughout the County and in al municipalities, although central
sewer systems exist in Crescent City, Palatka, and Welaka. The DOH regulates the
installation of septic tanks and drainfields according to rules adopted in Chapter 64E-6
F.A.C.

According to the Putnam County Health Department, and based on 2003 population data
of 71,820 people, 76% of the population uses private septic tanks.

In East Palatka, there is a small gravity wastewater collection system that serves 100
residents south of the Putnam County Public Works facility. Wastewater flows to the
Public Works facility where it istreated by alarge septic tank-type drainfield. The future
service areafor the East Putnam Regional Wastewater Treatment Plant will include these
residents.

Per Article 7, Section 7.02.03 of the Putnam County Land Development Code (LDC),
lots are required to be at least one (1) acrein sizein order to allow for a septic tank and
drainfield along with an on-site well. For lots with central water and private septic tank,
the requirement is one-half (¥2) acre minimum. Lots platted prior to January 1, 1972 are
allowed certain exemptions to the minimum lot size depending on various factors
including when the lot was platted and the types of soils on the site. Other criteria must
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also be met including the requirement from Chapter 64E-6.006 (2) F.A.C., that the water
table elevation at the wettest season of the year is at |east 24 inches below the bottom
surface of the drainfield. This requirement has resulted in the mounding of many newer
drainfields in order to meet the minimum separation of drainfield and high water tables.

a Soil Suitability for Septic Tanks

Septic tanks function best in well drained sandy soils. In Putnam County these
soils include the Candler-Apopka, Millhopper-Spar Tavares-Centenary-Zolfo,
Astatula-Tavares, Candler-Tavares-Adamsville, and Orsina-Astatul a-Paola soil
groups. These soils occur primarily in the western and southeastern portions of
the County. (Figure D-2)

The Astatula-Tavares and Tavares-Centenary-Zolfo soil groupsin the
southeastern section of the County make up the * Crescent City Ridge” whichisa
high aquifer recharge area within the County. The Candler-Apopka soil group in
western Putnam County provides an area of moderate aquifer recharge.

Both of these locations, while being ideal sites for the use of septic tanks for
sanitary sewage disposal, must be developed at controlled growth densities which
protect the aquifer recharge characteristics of the land.

Figure D-3 shows those soils which are best suited for and have the fewest
limitations to septic tank effluent absorption fields in the County.

The County has indicated that septic tanks are a problem in certain areas where water
tables are high due to either proximity to surface water bodies or where located in low
areas or a combination of both. Thisresultsin the drainfield being located too close to the
water table and alack of adequate depth of unsaturated soil to treat the effluent. Thisis
especially aproblem where septic tanks are old and drainfields have not been mounded
pursuant to more recent State requirements. One areain particular that has septic tank
problemsisin the vicinity of Dunns Creek. This area also experiences flooding which
contributes to the septic tank problem.

4, Residual Application Sites

When domestic wastewater is treated, a solid material accumulates in the wastewater
treatment plant and must be removed periodically to keep the plant operating properly.
The collected material, called “residuals,” “biosolids,” or more commonly “sewage
sludge,” is high in organic content, and contains moderate amounts of nutrients that are
needed by plants. These characteristics make residuals valuable as a soil conditioner and
fertilizer.

Properly treated residuals may be used as afertilizer supplement or soil amendment,
subject to regulatory requirements that have been established to protect public health and
the environment. These requirements (found in Chapter 62-640, F.A.C.) include pollutant
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limits, treatment to destroy harmful microorganisms, and management practices for land
application sites. Residuals may be used by application to land in farming and ranching
operations, forest lands, and public areas such as parks, or in land reclamation projects
such as restoration of mining properties. The highest quality of residuals, knownin
Floridaas*“Class AA,” are distributed and marketed like other commercial fertilizers.
(source: FDEP website)

According to FDEP, there are five permitted residual application facilities (RAFs) and
one residual management facility (RMF) in Putnam County. They are: (1) Williams
RAF, which includes a 753 acre land application site located on Lake Susan Road in
Hawthorne, (2) Budd's Hayfield RAF, which is 199 acre land application site located at
Route 1, Box 3400 in Palatka, (3) Kummer Ranch RAF, which isa 163.2 acre land
application site located at Route 1, Box 6895, (4) Medlock Ranch RAF, whichisa84.1
acre land application site located at Route 1, Box 7110 in Palatka and (5) Vause Farms #3
RAF, whichisan 85 acre site located at Highway 20 and Gordon Chapel Road in
Hawthorne. The Vause Farms RMF is a permitted residuals aeration system located at
117 Vause Trail in Hawthorne. (source: FDEP WEB_WAFR_DW)

B. Analysisof Need

Putnam County is planning to construct the East Putnam Regional Wastewater treatment
and collection system in the East Palatka area. The County has received three Legidlative
Appropriations totaling $3,800,000 for the project.

Palatkais planning to have their wastewater treatment plant re-rated to 3.5 MGD to
increase capacity. [According to FDEP the plant is currently operating at 90% capacity.]
A future expansion is also under evaluation which would increase the wastewater plant
capacity up to 6 MGD in atwo phase process over the next five to seven years.

The Town of Crescent City has no plans for expansion of the WWTP at this time.

According to FDEP, the Town of Welaka WWTP is operating near 90% capacity.
Welaka would need to upgrade their plant for any future connections but there is no plan
for expansion at thistime.

Along with the East Putnam Regional Wastewater Treatment Plant project, the County
should consider other areas where expansion of centralized services may alleviate
malfunctioning septic systems, especially where there is the potential for health problems
from contaminated private wells.

The County has taken steps to alleviate the problem of pollution related to the
proliferation of septic tanks. For instance, the County adopted Section 6.03.03, LDC,
which specifies that lots within 500 feet of any surface water body, which have not been
developed, must be one-half acre in size, and have a setback of a minimum of 100 feet
for a septic tank or septic tank drainfield. Figure D-3 identifies areas with soils that are
best suited for septic systems. Septic systems outside of the identified areas may be
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problematic. Areasin Putnam County with historic small lot development patterns are
being inventoried to identify specific areas of special concern.

I11. POTABLE WATER SUB-ELEMENT
A. Existing Conditions

Potable water is defined as water that is safe for drinking, culinary, and other domestic
uses. In Putnam County individual water supply wells and public water systems are the
principal means used for providing potable water. According to Chapter 62-555, F.A.C.,
individual water supply wells are defined as awell, pump, and piping which islocated on
aresidential lot which serves water to only a single home of afamily. Community water
systems are defined by the Chapter 62-521, F.A.C. as those which have at least 15 service
connections serving year round residents or regularly serves 25 persons year round.

FDEP isresponsible for implementing the Florida Safe Drinking Water Act Section
403.850 - 403.864 Florida Statute. FDEP has promulgated rules regulating public water
systems under Chapter 62-555, F.A.C. These rules establish drinking water quality
standards, designate minimum monitoring requirements, list acceptable sampling and
analytical methods, and set construction standards for public water supply wells.

The Water Management Districts (WMD's) are responsible for conserving and promoting
the efficient use of Florida s water supply in order to meet existing and future demands.
The WMD'’ s regulate consumptive uses of water through a permitting system. The St.
Johns River WMD (SIRWMD) and Suwannee River WMD (SRWMD) require permits
for uses which exceed 100,000 gallons per day average annual daily withdrawal, or for
withdrawals from facilities which have a withdrawal capacity of more than 1,000,000
gallons per day, or from withdrawal from wells which are six inches in diameter or
greater.

According to FDEP there are six municipal owned and operated water treatment plants
(WTPs) which serve municipalities in Putham County and 137 private package plants.
The package plants include four County owned and operated WTPs in East Palatka [ East
Palatka WTP, County Maintenance Y ard, Port Buena Vista MHP and Paradise Point
Subdivision], six WTPs owned and operated by the Putnam County School Board, and
one owned and operated by the Putnam Correctional State facility. The East Palatka
WTP islocated at the Putnam County Public Works Facility. (The Putnam County
Maintenance Y ard and two package plants were taken over by the County due to default
of operators.) The municipal and private facilities are inventoried on Table D-2 and their
locations are depicted on Figures D-4, D-4A and D-4B.

1. Centralized Municipal Systems

According to information from FDEP, there are six permitted municipally-owned and
operated water treatment plants (WTP) which serve incorporated facilitiesin Putnam
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County. [According to FDEP all six of the municipal systems are operating at acceptable
levels with maximum daily flowsin the Y ear 2005.]

a. The City of Palatka owns and operates the R.C. Willis plant, 23.0 MGD (million
gallon per day) aeration and chlorination WTP. The facility has 8 production wells.
According to the EPA Safe Drinking Water Information System, the WTP serves a
population of 12,800 people. According to the City of Palatka, there are 3,002
(Single Family Residence) SFR connections, 930 multi-family unit connections and
489 housing authority connections within the city. In addition, there are 701 SFR
connections and 58 multi-family unit connections outside city limits. The City is
evaluating alternative treatment processes to improve water quality. Based on the
City’s Comprehensive Plan, the adopted LOS is 130 gallons per capita per day (gpcd)
for residential and 110 gallons per acre per day (gpad) for commercial / industrial.
WTPs are shown on Figure D-4A.

b. The Town of Interlachen owns and operates three WTPs under two operating
permits. The Interlachen WTPisrated at 1.87 MGD (includes the Treemont Plant
and the Strickland Plant under one permit) and the Grassy Lake WTP which is rated
at 0.374 MGD. The Interlachen WTP has (1) 12" well, (1) 60,000 gallon Elevated
Storage Tank and (1) 6” auxiliary backup well at the Treemont location and (1) 8”
well and (2) 10,000 gallon hydropneumatic tanks at the Strickland location. The
Grassy Lake Plant has (1) 8" well, (1) 88,000 gallon Ground Storage Tank and (1)
10,000 gallon hydropneumatic tank. There are atotal of 401 meter connectionsto the
system, including 5 connections outside city limits. Broken down by plant, there are
272 connections to the Treemont Plant, 126 connections to the Grassy Lake Plant and
3 connections to the Strickland Plant (includes the Recreation Complex and an
elementary school). According to FDEP the Interlachen WTP serves 1,260 people
and Grassy Lake serves 140 people. There are currently no plansfor expansion. The
total population served is 1,410 people. Based on the 1993 Comprehensive Plan, the
adopted LOS is 100 gpcd. WTPs are shown on Figure D-4B.

c. Crescent City owns and operates a 1.07 MGD WTP, with two 800 gpm wells, one
100,000 gallon ground storage tank, 4 high service pumps, one 100,000 main elevated
storage tank and one secondary 75,000 gallon elevated tank. There are 962
customer meter connections, all within city limits. Population served is 3,000
according to EPA Safe Drinking Water Information System. Current demand is
669,000 gpd. Based on the 1991 Comprehensive Plan, the adopted LOS is 116 gpcd.

d. The Town of Welaka Water Treatment Plant is a 160,000 gallon per day plant that
currently has 570 customer meter connections, 416 connections are in the city and 154
connections are outside of the city limits. Another 28 homes have meters, but the
accounts are currently inactive. The plant includes 4 production wells and the City isin
the process of installing a 5™ well which will double the capacity of their water system.
The population served is 1,800 according to EPA Safe Drinking Water Information
System. Based on the 1991 Comprehensive Plan, the LOS is 116 gpcd.
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e. The Town of Melrose operates awater treatment plant that has 500 customer meter
connections. Population served is 1,300 according to EPA Safe Drinking Water
Information System. Although the facility islocated within Putham County, most of
the customers are outside of the County limits.

2. County Systems

The County owns and operates an existing WTP in East Palatka that is a 60,000 gpd
capacity plant and is located at the County Public Works Facility. The system has two 40
gpm raw water supply wells located on site. The water istreated by aeration and
chlorination. Plant serves 100 homes. Population served is 165 according to EPA Safe
Drinking Water Information System. The County expanded the WTP and service area
pursuant to a CDBG grant which was obtained in 1998. The expansion area was south of
the Water Treatment Plant and north of U.S. 17 adjacent to Putnam County Boulevard.
Surveys indicated that 49 percent of the private wells in the area did not meet present
criteriafor setbacks between wells and septic tank systems and there was potential for
health hazards resulting from malfunctioning septic systems. Approximately 213 persons
live within the area. The grant provided funds for awater tank and well treatment plant,
expansion of new water lines, water hookups to individual residences, aswell asfor
engineering and administrative costs.

The East Putnam Regional WTP is currently being designed to serve East Palatka, San
Mateo and surrounding areas. Thisfacility would replace the existing East Palatka
WTP. Thefacility will bea0.93 MGD Reverse Osmosis WTP with two proposed 900
gallon per minute Floridan Aquifer production wells. The facility will be located at the
existing Putnam County Public Works site (233 Putnam Co. Boulevard, East Palatka, FL
32131) and also include a new 250,000 gallon ground storage tank, 100,000 gallon
elevated storage tank and a distribution system consisting of 27 miles of water main. The
new system will meet the drinking water needs of the residents, and provide fire flow of
500 gpm for two hours. Phase | would include approximately 1,191 equivalent
residential connections (ERCs) and could also include another 300 ERCs from Putnam
Correctional Institute (still negotiating). Putnam County is expected to receive bidsin
Fall 2005 and begin construction during the Winter of 2005. Substantial completion is
expected to be Winter 2006. Phase 2 (5 to 10 years away) would increase capacity of the
plant to 2 MGD and include additional water mains to be installed. The combined Phase
| and Phase Il service areais approximately 25 square miles. Funding for the plant is
listed below:

- FDEP Grant - $835,000 —secured

- USDA Rura Development Grant - $4,957,400-secured

- USDA Rura Development 38 year loan - secured

- SIRWMD Grant - $4,000,000 (not finalized as of November 9, 2005)

- EPA grant in the amount of $647,000 (not finalized as of November 9, 2005)

Because of the paucity of reliable information and fragmented nature of the available
public water service, it isimpossible to determine areasonable level of service based
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upon existing water service facilities. Therefore, Putnam County adopted the standards
contained in the application standards of the FDEP and DOH potable water system
regulations, as the Putnam County level of service standards for planning and
concurrency management purposes. |If the present situation changes during the first
planning period, the Evaluation and Appraisal Report due in 2009 will evaluate changing
public needs, and offer an opportunity to redress any problems.

3. Private Package Systems

In addition to municipal systems and county owned systems, there are 137 small private
central water systems. These systems serve residents living within subdivisions,
unincorporated communities, condominiums, mobile home parks, RV parks and aso
serve non-residential users including schools, resorts, businesses, industry, and public
facilities.

In February 2004, FDEP looked at systems that were over 75% capacity. Hermits Cove
Water System and Palm Port Subdivision were the only community systems over 75%
capacity. Since then, Palm Port has been over 90% capacity during the months of
October 2004 and January 2005. The FDEP and Health Department notifies the County
of problems with County-owned facilities and has direct contact with other system
providersif problems occur in those systems.

4. Private Wells

According to the Putnam County Health Department, (based on 2003 population data of
71,820 people) 31,245 people (43.5% of the population) in Puthnam Co. are connected to a
public or private water system and 40,575 people (56.5% of the population) use private
drinking water wells.

Potable water wells shall be required to draw from the Floridan Aquifer in accordance
with County Ordinance 87-2. Almost the entire County east of the St. Johns River from
East Palatka south to the Volusia County line is affected by the ordinance. The purpose
of the ordinance is to protect private wells from running dry during the winter months
when ferneries and other agricultural interest use tremendous amounts of water to protect
plants from freezing.

Private wells and private central water systems will continue to be the principle means of
potable water supply during the planning period 2005-2015.

B. Cones of Influence

The “Cone of Influence” refersto the conical shaped depression that developsin the
water table around awell when water is pumped fromit. The concernisfor pollution
that may enter the aquifer as aresult of this drawdown. The area around awell that must
be protected in order to prevent potential pollutants from entering the aquifer around the
well is called the “Wellfield Protection Zone”.
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There are anumber of approaches for defining a wellhead protection area. These range
from asimple arbitrary fixed radius to a very sophisticated numerical flow/transport
model which is based upon well pumping rate, porosity of the aquifer, slope of the
topography and other parameters. The FDEP defines the wellhead protection zone as a
500 foot radial setback distance around a potable water wellhead. Given the rural
character and the generally simple hydrogeology of Putnam County, the arbitrary fixed
radius approach will suffice for the County in providing wellfield protection.

Article 6, Section 6.06.03, LDC, sets forth regulations to safeguard potable water
supplies by regulating the storage, handling, use or protection of hazardous substances
around the public potable water supply wells. This section controls development in and
adjacent to designated wellheads to protect water supplies from potential contamination
by regulating or prohibiting polluting uses. Also included are standards for protecting the
quality and quantity of the groundwater supply from defined public wellheads.

C. Analysis of Need

The ability of existing municipal potable water systems to meet the demand of Putnam
County residents appears to be sufficient at the present time. The availability of the
required water quantity from the surficial and Floridan aquifers substantially exceeds
current and projected use within most areas of the County. Putnam County does not have
an adopted level of service. Based on 1995 public and domestic self-supply water use
data and BEBR population projection data for 2010 and 2015, the combined projected
public and domestic self supply water use will be 9.14 and 9.48 MGD, respectively.

Prior to the 2005 Draft District Water Supply Plan (DWSP) from SIRWMD, the
SIRWMD and SRWMD expressed concern that the quality of available water was
expected to degrade as salt water intrusion occurred within the aquifer due to additional
volumes being extracted. The SIRWMD identified areas within their jurisdiction where
water supply problems had become critical or were projected to become critical by the
year 2025. The areas became known as Priority Water Resource Caution Areas
(PWRCAS). Within Putnam County, two PWRCASs were identified, one was located
north of Palatka between U.S. 17 and the St. Johns River, and the other was located east
of the St. Johns River in East Palatka and Hastings agricultural areas. These areas were
determined asfollows: Groundwater level and quality changes were compared to
thresholds for impact criteria based on existing and future needs. Impact criteriainclude
impacts to the natural system, groundwater quality, existing legal users, and failureto
identify an adequate public water supply source. Locations where groundwater flow and
quality models predicted significant impacts based on projected water use were
designated as PWCRASs.

The potential impacts within the Putnam County PWRCASs included seasonal
interruptions for some domestic self-supplied wells due to high water withdrawals from
agricultural irrigation wells. The SIRWMD began working to solve the problems with
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such initiatives as alternative water supplies, and changes to the water conservation
programs for agricultural users.

The 2005 Draft DWSP addresses current and future water demands and traditional and
alternative water sources and water conservation required to meet 2025 water supply
needs. According to the 2005 Draft DWSP, no PWRCAs are identified in Putham
County. Onereason isthat The East Putnam Regional Water Plant will be using Reverse
Osmosis and taking the burden off of the freshwater aquifer. Had the county pursued the
freshwater aquifer, the service area of the WTP would have been identified asa PWRCA.

In Putnam County an assumption can be made that private wells and privately operated
public water systems will remain the principal means of potable water for this planning
period.

Pursuant to the Putnam County LDC, developers must provide centralized water and
sewer servicesin new subdivisions which have less than one-half (2) acrelots. It will
be important for the County and the WMDs to cooperate in order to manage the available
water resources which will ensure an adequate supply of potable water and maintain
appropriate wellhead protection measures for all potable water wells in the county that
are serving the public.

FDEP monitors small private package water treatment systems to ensure that they have
adequate capacity to serve their intended uses. FDEP advises the County of any major
problems.

IV.SOLID WASTE SUB-ELEMENT
A. Landfill Disposal Definitions

The following isacompilation of definitions of the terms used to describe the facilities
and operating procedures discussed in this section:

Putrescible refuse — Refuse subject to decay (i.e., garbage, food waste, dead animals,
agricultural waste, certain organic industrial wastes, sewage sludge, etc.)

Class| Landfill — Landfill receiving some putrescible waste or garbage with total
disposal in excess of 20 tons or 50 cubic yards (compacted) per day. Daily cover is
required.

Class |l Landfill — Landfill receiving some putrescible waste or garbage with total
disposal of lessthan 20 tons or 50 cubic yards per day. Minimum cover requirement is
once every four days.

Class |11 Landfill — Landfill disposing of non-putrescible household waste only (i.e.,
yard trash, construction and demolition debris, furniture other than appliances, etc.).
Minimum cover requirement is once per week.
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B. Existing Conditions

Putnam County is responsible for operating one Class | Landfill and one Class 1
Landfill, shown on Figure D-5. Central Landfill (Class| and I11) are located four miles
north of Palatka, at 140 County Landfill Road.

The Central Landfill contains atotal of 40 permitted acres, and an additional 140 acres of
raw land. According to information based on the current volume of wastein Cells 1 and
2 and tonnage information obtained from Putnam County scale house data for March
2004 to March 2005, Jones, Edmunds & Associates, Inc. estimates the life expectancy for
the Phase Il Landfill (Cells 1 and 2) to be 8.23 years. The estimate is based on an in-
place density of 1,244 Ibs/cubic yards. Centra landfill contains three cells. Cell # 1 had
approximately 1.99 years of remaining capacity as of June 2005. Cell #2 has roughly 6.24
years of life based on an in-place density of 1,244 [bs/cubic yard. Cell #3 isnot yet
constructed but will contain 750,000 cubic yards of capacity and 6.00 years of life. The
Central Class| landfill has scales and 195 groundwater monitoring wellson site. The
landfill is projected to have capacity through 2015.

As of June 2005, Putnam County ceased accepting waste at the Class 111 Landfill. As of
November 2005, the County was awaiting the Central Class |11 Landfill Closure Permit to
be approved. All future Class I11 waste will be landfilled in the Class .

According to information from the Putnam County 2003 Municipal Solid Waste
Collection and Recycling Report, the total solid waste managed on a Countywide basis,
including the municipalities, during the 12 month period ending December 31, 2003 was
85,834 tons of which, 67,134 tons were landfilled. Single Family Residential households
accounted for 47,981 tons, or 71.5% percent of the landfilled waste. Multi-family
Residential accounted for 721 tons, or 1% of the disposal landfilled waste. Commercial
Facilities accounted for 18,432 tons, or 27.5% of the landfilled waste.

Putnam County operates the Central Class | and Class |11 landfills in Putnam County;
however, refuse collection is franchised out. The present refuse collection company is
Waste Pro. Their contract to collect trash began on April 1, 2004 and will continue
through September 30, 2009. Waste Pro collects trash for the entire County as a
homogeneous geographic service areaincluding Crescent City, the Town's of
Interlachen, Welaka, and Pomona Park, but excluding the City of Palatka which operates
its own refuse collection system. The solid waste collected by Palatkais disposed of at
the County landfill.
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ID NAME STATUS

1 PUTNAM CO HUNTINGTON CLASS | LANDFILL CLOSED,MON.

2 PUTNAM CO CENTRAL CLASS | LANDFILL PHASE Il ACTIVE

3 PUTNAM CO INTERLACHEN CLASS | LANDFILL CLOSED,MON.

4 PUTNAM COUNTY CENTRAL CLASS | LANDFILL CLOSED,MON.

5 CRESCENT CITY CLASS Il DUMP INACTIVE

6 PUTNAM CO CLASS Il LANDFILL CLOSED

7 PUTNAM CO CENTRAL CLASS Il LANDFILL ACTIVE

8 HUDSON PULP & PAPER COMPANY DUMP CLOSED NO MONIT
9 STAR ENV AKA WEST RIVER RD, MADISON C&D ACTIVE

10 FOX C&D LANDFILL CLOSED,MON.

11 INTERLACHEN RECYCLING, INC. C&D CLOSED NO MONIT
12 NEAL STRICKLAND C&D LANDFILL CLOSED NO MONIT
13 BETTY JEAN BURNEY C&D LANDFILL CLOSED NO MONIT
14 THOMPSON CONTRACTING C&D LANDFILL CLOSED NO MONIT
15 PUTNAM COUNTY C&D INACTIVE

16 A & T ALUMINUM C&D LANDFILL CLOSED NO MONIT
17 SONNY PIPKINS C&D LANDFILL CLOSED NO MONIT
18 BISHOP, DAVID C&D LANDFILL CLOSED NO MONIT
19 JACKIE WHITE C&D LANDFILL CLOSED NO MONIT
20 INTELACHEN RECYCLING, INC. C&D ACTIVE

21 THOMPSON C&D DEBRIS CORP CLOSED NO MONIT
22 BRENNER, TOMMY-C&D FACILITY CLOSED

23 PUTNAM CO CENTRAL WASTE TIRES COLLECTION CENTER |ACTIVE

24 AMERICAN NATIONAL RECYCLING #2 INACTIVE

25 PUTNAM COUNTY CENTRAL RESOURCE RECOVERY CLOSED,MON.

26 PUTNAM COUNTY WASTE TIRES COLLECTION CENTER ACTIVE

C/DD = CONSTRUCTION & DEMOLITION DEBRIS

Data source is a digital representation of the Solid Waste
JONES Sites o_f Florida (2005) re_treived from the Florida Department
EDMUNDS of Environmental Protection - Water Assurance Compliance
System - Solid Waste Facilities - 08/24/2005
September 2005

For information purposes only.




During 2003, the solid waste generation rate (landfilled and recycled waste) for the
County was approximately 6.54 pounds per capita per day or 1.2 tons per person per year.
The landfilled waste generated equaled 5.11 pounds per capita per day based on the
following calculations:

A. 67,134 tons divided by 365 days equals 184 tons per day or 368,000 pounds per
day

B. 368,000 pounds per day divided by 71,971 people equals 5.11 pounds per capita
per day.

Putnam County is under its adopted level of service of 6.4 pounds per capita day.

TABLE D-3
PROJECTED SOLID WASTE LANDFILLED 2005-2015
PUTNAM COUNTY, FLORIDA (INCORPORATED AND UNINCORPORATED)

Year Population Waste Solid Converted Cumulative

(BEBR, 2005) Landfilled per Waste to Cubic Cubic Yards

Medium Capita Tons / Yards (CY) | (CY) Needed

(LBS/DAY) Year

2005 73,800 5.11 68,824 110,650 110,650
2006 74,400 5.11 69,384 111,549 222,199
2007 75,000 5.11 69,943 112,449 334,647
2008 75,600 5.11 70,503 113,348 447,996
2009 76,200 5.11 71,062 114,248 562,244
2010 76,800 5.11 71,622 115,148 677,391
2011 77,380 5.11 72,163 116,017 793,408
2012 77,960 5.11 72,704 116,887 910,295
2013 78,540 5.11 73,244 117,756 1,028,051
2014 79,120 5.11 73,785 118,626 1,146,677
2015 79,700 5.11 74,326 119,496 1,266,173

Waste Landfilled = (Waste Generated — Waste Recycled), Waste Density = 1,244 LBS per CY
Sources: Putnam County 2003 Municipal Solid Waste Collection & Recycling Report, Jones,
Edmunds & Associates, Inc. June 2005 Putnam County Central Landfill Capacity Analysis and
BEBR —2005.

The County will continue in its mandated role of providing a space in the county landfill
to accommodate the solid waste generated by municipalities within the county. As
previously stated, the projected landfill need through 2015 is shown on Table D-3. The
Central Landfill, which is operating under an FDEP permit, has more than 1,500,000
cubic yards of capacity left. The County also purchased 625 acres of land north of the
Central Class| site, and plans to construct another landfill before Cells 1, 2, and 3 are
full.

C. Recycling Efforts

The County is currently recycling 21.7% of the total waste stream. Total solid waste
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recycled on a Countywide basis during the 12 month period ending December 31, 2003
was as follows:

Of the 85,834 tons of solid waste generated, 67,134 tons were landfilled and 18,700 were
recycled. Recycled materialsincluded 176 tons of newspaper, 28 tons of glass, 4 tons of
aluminum, 1,455 tons corrugated paper, 512 tons of office paper, 10,557 tons of yard
trash, 12 tons of other plastics, 2,743 tons of ferrous metals, 522 tons of white goods, 115
tons of non-ferrous metals, 1,695 tons of miscellaneous and 881 tons of tires.

There were approximately 32,252 single family and 366 multi-family units participating
in recycling, the County estimates two residents per unit; therefore, residents
participating represent 90% of the County population.

D. Intergovernmental Coordination

The County has a Solid Waste Management Board which includes representation from all
municipalities, viainter-local agreements. This representation affords the County ample
opportunity to join with and to support the Putnam municipalitiesin all effortsto meet
the requirements of Chapter 403.706, FS.

E. Analysis of Need

It is anticipated that the County will continue to operate the landfill disposal. Itis
incumbent upon the County and each municipality to maintain a mutual agreement
whereby the County will continue the commitment to provide the disposal capacity
necessary to meet reasonable generation rates that each municipality projects through the
year 2015.

The County will continue to strive to meet recycling goals and maintain Level of Service.
V.STORMWATER MANAGEMENT SUB-ELEMENT

A. Existing Conditions

1. Topography

Putnam County has two major physiographic divisions. The eastern two-thirds of the
County lies within the Coastal Lowlands. Thislowland area parallels the coast of Florida
and extends inland for some 30 to 60 miles. It consists of ancient marine terraces which
were cut by ocean erosion during times when sea levels were higher.

The western one-third of the County lies within the Central Highlands. Thisareais
characterized by rolling hills (relic beach dunes) and numerous lakes formed as a result of
karst topography (limestone sinks).

The St. Johns River cuts through the eastern quarter of the County, stretching from the
County’ s northeast corner to the south-southeast sector of the County line. The County
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land area along the St. Johns River generally islow. The elevations increase rapidly as
one moves away from theriver, eastward or westward. The City of Palatka, for instance,
has elevations which range from less than five feet above mean sealevel (MSL) at the St.
Johns River, to over 80 feet above MSL in the central and south sides of the City.
Rolling hillsin western Putnam County, particularly in the Central Highlands, range in
elevations from 42 to 220 feet above MSL. The County has awide band of hillsinits
southeastern portion between Crescent City and the St Johns River.

2. Natural Drainage Features

Drainage in Putnam County can be divided into two major drainage basins which are in
turn further divided sub-drainage basins. Each sub-basin represents a geographic area
which is developed around a central drainage feature such as a steam or lake.

The northeast and eastern halves of Putnam County lie within the Lower St. Johns River
Drainage Basin with those areas west of the St. Johns River draining generally south and
east towards the St. Johns River. Those areas east of the St. Johns River drain generally
towards the west with the exception of those areas of the Fruitland peninsula which drain
east into Dunns Creek and Crescent Lake. Sub-basins within the St. Johns River Basin
are: 1. Crescent Lake 2. Etonia Creek, which isthe largest sub-basin in the County,

3. Deep Creek and 4. St Johns River.

A portion of southwest Putnam County roughly south of S.R. 20 and west of U.S. 19is
located within the Ocklawaha River Basin which drains south and east. Sub-basins within
the Ocklawaha Basin 1. Sweetwater Creek 2. Rodman Reservoir and 3. Orange Creek.

The Hastings drainage district, headquartered in the Town of Hastingsin St. Johns
County, encompasses the extreme northeast corner of Putham County in the farmland
near Hastings. Drainage districts have taxing authority and were formed pursuant to
Chapter 298 Florida Statue primarily with the intention of aleviating flooding problems
through the creation of and maintenance of drainage ditches or the channelization of
streambeds. The Hastings Drainage District performs a valuable function and plays an
important role in the continued success of the Hastings agricultural area where potatoes,
cabbage, sod and other agricultural products are grown and which are so important to the
local economy.

3. Manmade Stormwater Management Features

The Putnam County Public Works Department is responsible for maintaining County
maintained roads and associated stormwater management facilities such as roadside
ditches and swales. The Public Works Department also maintains stormwater
improvements (drainage ditches, swales, stormwater sewers, and culverts) devel oped,
approved, and accepted by the County.
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The Florida Department of Transportation (FDOT) maintains the stormwater
management systems for state maintained roads. Most of these roads are drained by
ditches, but some in urbanized area have stormwater sewer systems.

4. Areas of Flooding

Flooding is anatural occurrence, and only becomes a hazard when the natural floodplains
have been altered through urbanization and development. As urbanization increasesin
the low-lying areas, property damage and loss of life increase due to flooding. Flooding
isaproblem in several areas of Putnam County where development has occurred within
floodplains. The extent of the 100-year floodplain is shown on Figure D-6.

The stormwater drainage system within Putnam County consists of over 700 miles of
primary drainage canals and ditches that are tributary to the St. Johns River. The County
does not have jurisdiction over all drainage systems within its boundaries, but does have
responsibility for the drainage systems associated with County roads. There are over 200
miles of County roads that intersect with streams at 65 locations. These stream crossings
may be comprised of bridge structures or single/multiple culverts. (Source: Draft
Stormwater Master Plan (SMP) prepared by Ayres & Assoc.)

Periodic flooding has been documented in numerous locations in Putnam County. Some
areas of flooding identified in the SMP are detailed below.

Palmetto Bluff Road and Millican Road have periodically flooding. Pametto Bluff Road
floods in three locations between its intersection with Millican Road and the Town of
Bostwick. Millican Road floods beginning one-half mile south of the Millican/Palmetto
Bluff Road intersection and extends south for approximately one-half mile. Thereisaso
an erosion problem at the Millican/Palmetto Bluff Road intersection.

Frequent flooding occursin River Park when Lake Laverne, Lake Maxine and athird un-
named lake stage up and flow west through an undersized ditch and culvert crossing at
Lake Drive. The outlet system for River Park is significantly undersized in proportion to
the areas of the lakes and surrounding drainage basin. Asaresult, the banks overtop and
site flooding occurs.

Another area which experiences periodic flooding is around Mud Lake. Flooding
occurred on Red Fox Trail immediately north of S.R. 19, Karen Place and Karen Court
south of S.R. 19. Karen Place and Karen Court are in the Fox Trail Subdivision. At least
one home in the Fox Trail subdivision flooded during the hurricanes of 2004, and
numerous other homes experienced yard flooding. There were more than six inches of
standing water over the road.

Local flooding has been reported in the Whispering Pines subdivision. Roads and
occasional yard flooding occurs even during moderate rainfall events. .The causeis
predominantly from erosion of dirt roads.
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CR 315 floods near the intersection with 64™ Street. Thereisadrop in elevation where
the road curves to the right around Mariner Lake. Dirt roads draining to CR 315 cause
sediment to clog roadside swales along CR 315 which is a major cause of flooding at this
location.

Another area with flooding problems is known locally as the Mondex Subdivision, which
islocated south of Palatka and north of the Barge Canal between S.R. 19 and Stokes
Landing Road. This area consists of low density residential devel opment with numerous
privately owned dirt roads and flooding is arecurring problem here. Roads, yards, and
structure flooding has occurred in the subdivision on an annual basis.

Flooding in East Palatka occurs where SR 207 crosses Dog Branch. Large deposits of
sediment accumulate at this location which causes severe |oss of conveyance capacity
and the water has been seen at the edge of the highway pavement.

Flooding at the County Public Works Facilities on Putnam County Boulevard and various
low areas have been reported by the County. The parking lots, the clay and limerock
stockpile area and the maintenance garage are flooded on average twice per year.
Flooding occurs due to arelatively large watershed discharging through an undersized
outlet under East River Road. No residential flooding has been reported.

Article 6, Section 6.05 LDC, establishes standards for construction in areas of specia
flood hazard. The areas of special flood hazard are those areas identified as category A,
AO, AH, Al through A30, AE, and A-99 of the on the latest available Flood Insurance
Rate Map.

As of November 2005, the County was collecting and assessing data from areas that
flooded during the 2004 hurricane season.

5. Surface Water Quality

Several tributaries along the east bank of the St. Johns River north and east of Palatka
appear to be potential contributors to pollution loads in the river. Among these are Dog
Branch, Mill Branch, and Cracker Swamp Branch which drain large areas of agricultural
lands. A special water quality study of these three watersheds was compl eted by the
Putnam County Soil and Water Conservation District (SWCD) in cooperation with the
SIRWMD. The study revealed that all three tributaries draining their respective
watersheds had poor water quality. The SWCD report stated that based on “ Trophic State
Indices” (Baker et al, 1981), the St. Johns River is eutrophic (over-enriched) within this
area. Nutrient loads were very high and were seen as a potential threat to the St. Johns
River. A primary contributor to high nutrient loads appears to be the vast network of
drainage ditches and canals which convey runoff directly into the river. This runoff
contains fertilizers from cropland in addition to organic nutrients froth forestlands.
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According to the 2000 FDEP 305B Report, Mill Branch still does not meet conventional
FDEP water quality standards and has problems with low dissolved oxygen, fecal
coliform and phosphorus levels. The FDEP Water Quality Indicator is 63 with 60 to 90
considered poor. EPA hastargeted Mill Branch as a high priority for Total Maximum
Daily Load (TMDL) development and has indicated that the parameters of concern
include fecal coliform, biochemical oxygen demand, nutrients, turbidity and dissolved
oxygen.

A TMDL isacalculation of the maximum amount of a pollutant that a waterbody can
receive and still meet water quality standards, and an alocation of that amount to the
pollutants sources. The calculation of a TMDL must include a margin of safety to ensure
that the water body can be used for the purposes the State has designated. It isthe
responsibility of each State to develop lists of impaired surface water bodies and to
recommend water bodies for TMDL designation through approval by EPA. Theselists
must also be priority ranked by each State taking into account the severity of pollution
and uses to be made of the water such as fishing, swimming, or drinking water. TMDL’s
have been required by the Clean Water Act since 1972 which also established the water
quality standards.

Once awater body has been designated for TMDL devel opment the State must develop a
plan for implementing the maximum pollutant loads for the water body. This may
involve individual landow aswell as enterprises engaged in agricultural operations,
forestry or urban development and implementation, is achieved primarily through State
non-point source pollution programs.

TMDLs were established and approved in 2004 for the Middle and Lower St. Johns
River. Thelisted pollutants/impairments are Biochemical Oxygen Demand, Dissolved
Oxygen, Total Nitrogen, Total Phosphorus, Cadmium, Copper, Iron, Lead and Silver.

Dog Branch partially meets FDEP water quality standards but has problems with low
dissolved oxygen, and phosphorus and lead levels. The FDEP Water Quality Indicator is
58 with 45 to 59 considered fair. EPA hastargeted Dog Branch as alow priority for
TMDL development but has indicated that the parameters of concern include lead,
nutrients, turbidity and dissolved oxygen.

Cracker Swamp Branch also does not meet all FDEP water quality standards and has
problems with low dissolved oxygen. The FDEP Water Quality Indicator is 63 whichis
considered poor. EPA has targeted Cracker Swamp Branch as a high priority for TMDL
development and has indicated that the parameters of concern include biochemical
oxygen demand, nutrients and dissolved oxygen.

Some of the numerous lakes in western and southeastern Putnam County are vulnerable
to pollution problems due to increasing urban development around their shorelines.
Potential sources of pollution include leachate from septic tanks located too close to the
shorelines, erosion, stormwater runoff, and use of pesticides and fertilizers for lawns and

gardens.
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Erosion of dirt roads is a problem in numerous areas of western Putnam County. Slopes
are quite steep in some of these areas, and roads usually consist of easily erodable sand.
Asaresult, rainfall causes erosion into adjacent ditches and in some cases into adjacent
water bodies causing siltation, turbidity, and pollution problems.

Lake Broward in southeastern Putnam County and Silver Lake located just outside the
city limits of Palatka have high levels of pollution following heavy rainfall.

Putnam County has adopted Article 6, Section 6.03 LDC which increases the setback
requirement for septic tanks located near water bodies.

B. Analysis of Need

The development and the construction of roads have modified the natural drainage of
Putnam County. Asisthe case with most counties and municipalitiesin North Florida,
growth came slowly and structures and roads were located without concern for the impact
of development on stormwater. These communities now are faced with problems of
identifying needs and implementing a comprehensive program to correct the stormwater
problems caused by past development and set in place a master plan for managing
stormwater to accommodate projected growth.

1. Stormwater Master Plan

The Draft Stormwater Master Plan (SMP) identifies priority sites which exhibit flooding
problems during periods of rainfall, site specific causes of flooding problems, solutions to
alleviate each problem and provides arationale for prioritizing implementation of the
plan based upon County financial resources. Only sites which are currently not included
in paving and drainage projects were identified and ranked.

The County received a grant in the amount of $150,000 from the State of Florida for the
SMP. The County is aso applying for aDCA FEMA Mitigation matching grant for
$450,000. Oncethe SMP is approved by the Putnam County Board of County
Commissioners, the County will address the problem areas through their capital
improvements plan.

One of the main problems faced by the County will be to secure easements over areas
having drainage structures such as canals, ditches, swales, culverts, etc. Many of these
structures are located on private property and the County will need to be able to access
them for maintenance and/or upgrades.

The priority areas identified on the Stormwater Master Plan are ranked below with No. 1
being the highest priority and No. 15 being the lowest priority:

1. Devall Branch
2. Twomile Creek
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3 Palmetto Bluff

4 Millican Road

5. River Park

6. Mud Lake

7 Orange Springs Shortcut
8 Rector Road

9. East Palatka

10. Florahome Drainage
11. Saratoga Harbor

12.  Whispering Pines
13. County Road 315
14. Mondex Subdivision
15. East River Road

2. Level of Service

Level of Service (LOS) isaterm that defines the degree or extent of service that must be
provided to satisfy a particular demand or need. Level of Serviceis expressed in capacity
of unit of demand. For stormwater management, L OS should be expressed the terms of
the carrying capacity required by various components of the system in order to carry
away stormwater at various intensities of rainfall with minimum polluting impact on
receiving waters or sites.

The County adopted general guidelines asits drainage LOS. The standard which is
commonly accepted in designing drainage facilitiesis the design storm event. This
standard specifies the intensity (rate of rainfall) and duration of the rainfall event.

Generdly, it is assumed that greater damage to private property will occur due to
flooding of the open channel facilities. Consequently, these major stormwater
maintenance facilities are designed and should be evaluated on a LOS design criteria
based on a design storm of 25 year frequency, 24 hour duration. Minor stormwater
maintenance facilities are designed and should be evaluated on a LOS design criteria
based on a design storm of 10 year 24-hour duration with swales.

Permitting for stormwater discharges to groundwaters are regulated under the provisions
of Rule 62.528 F.A.C. New stormwater discharge facilities must be built in accordance
with performance and design standards specified in Rule 62-528F.A.C. and meet water
quality standards specified in Chapter 62-520, F.A.C.

The construction of new stormwater discharge facilities must meet permitting
requirements specified in Rule 40C42 F.A.C.

C. Existing Regulations and Programs.

Existing regulations and programs which govern land use and devel opment of natural
drainage features and groundwater recharge areas are identified and addressed in this
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section. These regulations and programs are implemented by the following: The Federal
Emergency Management Agency (FEMA), the U.S. Army Corps. of Engineers
(USACE), the Florida Department of Environmental Protection (FDEP), the St. Johns
River and Suwannee River WMD’s (SIRWMD and SRWMD), and Putnam County.

1. FEMA

FEMA administers the National Flood Insurance Program (NFIP). The NFIP was
established by Title X111 of the Housing and Urban Development Act of 1968 to provide
previously unavailable flood insurance protection to property ownersin flood-prone
areas. Inreturn for the federally subsidized insurance, local governments who are
members, of the program must implement flood plain management measures to protect
lives and new construction from flooding.

The major strength of the NFIP program is the requirement of participating local
governments to adopt floodplain management ordinances. This requirement requires local
governments assessing flood hazards in the area and implementing a mediation program.
The National program isdeficient in that it only requires minimum criteriato be
established by local governments. Although Counties may exceed these criteriain their
individual ordinances, there is no incentive for them to do so. Furthermore, the National
program is primarily interested in the economic impacts of floods rather than
environmental impacts. This program isreally designed to protect structure, not natural
drainage systems.

2. USACE

Under the provisions of Section 10 of the Rivers and Harbors Act and Section 404 of the
Clean Water Act, the USACE regulates dredge and fill activitiesin waters of the United
States, including adjacent and isolated wetlands. The primary functions of the USACE
dredge and fill program are to restore and maintain navigability of waterways, and to
protect ocean waters from pollutants dumped by vessels. The USACE also considers
impacts to adjacent and isolated wetlands of the nation’ s waters.

The strong feature of the USACE dredge and fill permitting process is the broad
jurisdiction the program regulates. The USACE permits everything from major
channelization projectsto individual docks. The USACE exempts many agricultural
activities from its programs, and these activities can significantly impact drainage
systems and water quality.

3. FDEP

The FDEP regulates dredge and fill activitiesin the State of Floridain accordance with
Chapter 403, F.S., and Chapters 62-312 and 62- 330, F.A.C. FDEPis primarily
concerned with maintaining and, where appropriate, improving the quality of the waters
of the state, as well as protecting and preserving wetlands, including fish and wildlife
which use these areas.
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FDEP requires a dredge and fill permit for such activity in all waters of the state except a
water body owned by one person that does not discharge onto other property or waters, or
those waters within an artificially constructed stormwater system.

The SIRWMD and SRWMD have been delegated dredge and fill (wetland resource
management) permitting for certain projects which require a stormwater permit, pursuant
to Chapter 40C-42, F.A.C. Thisincludes projects which may also require an
Environmental Resource Permit (ERP) pursuant to Chapter 40C-4, F.A.C. Thisis
explained further in the following section concerning the SIRWMD and SRWMD.

4. SIRWMD and SRWMD

As mandated by Chapter 373, Florida Statutes, the Water Management Districts are
responsible for managing water and related land resourcesin Florida. The SIRWMD has
jurisdiction over all or part of 19 countiesin Northeast Florida, including all but the
southwest corner of Baker County and the Melrose area of Putnam County, which are
within the jurisdiction of the SRWMD.

Through research and regulation, the SIRWMD and SRWMD promote the conservation,
development, and proper utilization of surface and groundwater. The SIRWMD and
SRWMD require permits for well construction, management and storage of waters,
stormwater discharge, consumptive use, works of the District, and wells for artificia
recharge. In addition, these districts have the authority to declare and implement water
shortage warnings, water shortages, and water use restrictions. The SIRWMD and
SRWMD also have the authority to acquire land for flood control, water storage, water
management, and preservation of wetlands, streams and lakes.

The SIRWMD and SRWMD ERP permitting programs are regulated by Chapter 40C-1,
F.A.C. (Procedura Rule), Chapter 40C-4, F.A.C. (ERP), Chapter 40C-40, F.A.C.
(General Surface Water Management Permits), and Chapter 40C-41; F.A.C. (Surface
Water Management Basin Criteria).

In addition to the ERP program, the SIRWMD and SRWMD were authorized in 1986 to
regulate stormwater discharge. Formally Chapter 62-25, F.A.C., under FDEP jurisdiction
Chapter 40C-42, F.A.C. governs this program, which is designed to prevent pollution of
the waters of the state by discharges of stormwater. The purpose of this program isto
ensure that the designated most beneficial of water, as prescribed by Chapter 62-25,
F.A.C., are protected.

Both general and individual stormwater permits are issued, with specific criteriafor each.
Additional treatment is required for facilities which directly discharge to Class|, Class ||
or Outstanding Florida Waters.

The difference between the ERP rule and the stormwater rule is basically quantity versus
quality. An ERP permit addresses water quality from stormwater runoff but also looks at
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impacts to wetlands, and requires the peak runoff after development be less than or equal
to the peak runoff prior to development. A stormwater permit focuses on water quality
impacts from runoff.

The thresholds for each of these permits limit the type and size of development projects
which the District reviews. Therefore, many smaller-scale projects currently are not
reviewed for surface water wetland impacts.

5. Surface Water Improvement and Management Act (SWIM)

In 1987 the Florida legislature adopted Chapter 87-97 of the Florida Statute entitled the
Surface Water Improvement and Management Act (SWIM). This act requires each

WMD to design and implement plans and programs for the improvement and
management of surface waters. In addition, the SWIM act identified several areas within
the State which are especially in need of restoration. One of these areasisthe Lower St.
Johns River Basin which runs from the confluence of the Ocklawaha River with the St.
Johns River near Welaka to the mouth of the St. Johns River at Mayport.

6. Local Regulations

Two of the most important local regulations that protect drainage and surface water
quality are Article 6, Resource Protection Standards, and Article 7, Design Devel opment
and Improvement Standards, of the Putnam County LDC. Article 6 includes surface
water protection requirements for waterfront developments and requirements for
development in flood hazard areas. Article 7 includes requirements for Stormwater
management and subdivision design standards and guidelines.

Article 7, Section 7.08 of the LDC, requires a permit from the Public Works Department
for the installation or alteration of a drainage structure, development of a new drainage
channel, or any works which would modify drainage basin characteristics. The section
requires a stormwater management permit to be obtained prior to all other development
permits being issued. Exemptionsto this section include the following: 1. The clearing
of land that is to be used solely for agriculture, silviculture, floriculture or horticulture,
provided the property owner provides for construction, maintenance and operation of
self-contained agricultural drainage systems to prevent off-site diversion of any runoff.
This exemption does not apply where clearing and drainage may directly or indirectly
impact County or State right-of-ways or areas defined as Conservation Areas pursuant to
the Putnam County Conservation Plan and 2. The construction, alteration and
maintenance of a single-family residence and accessory structures, provided this activity
does not change the natural grade of the land in an area of the special flood hazard. The
exemption does not apply where such activity would result in the addition of impervious
surfaces or changesin the natural grade of the soilsin an area of flood hazard.
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VI. NATURAL GROUND WATER RECHARGE AREA SUB-ELEMENT

Groundwater recharge is the addition of water to the saturated zone and the downward
movement of the water into aquifer systems. Asdefined by Chapter 93-5.003, F.A.C.,
natural groundwater aquifer recharge areas are areas that contribute or provide volumes
of water which make a contribution to the storage or regional flow of an aquifer.

A. Aquifers

Asin most of northern Florida, there are three primary aquifer systems which underlay
Putnam County: the surficial aquifer, the secondary artesian aquifer, and the Floridian
aquifer.

The surficial aquifer is also known as the water table aquifer. Thisaquifer is unconfined
and isin contact with the atmospheric pressure. It consists mainly of sand and sand/clay
beds which vary in thickness from 50 to 130 feet. The base of this aguifer isthe top of the
confining bed common throughout northern Florida known as the Hawthorne Formation.
Recharge to the surficial aguifer occurs primarily from rainfall with minor amounts being
contributed from septic systems, agricultural irrigation, and upward leakage from the
Floridan Aquifer. Discharge from this aquifer occurs by seepage into lakes, creeks, and
canals, evapotranspiration, and by pumpage. In some areas, downward leakage into
deeper aquifers occurs.

The second major aquifer is called the secondary artesian aquifer or intermediate aquifer.
This aquifer consists of water bearing zones of sands and limestone within the Hawthorn
Formation which are under pressure, hence the term artesian. These zones range in
thickness from several inchesto six feet. Recharge occurs where the water tableis higher
than the potentiometric surface of the secondary artesian aquifer and where permeability
is conducive to recharge. Discharge occurs from downward |leakage into other aquifers
and by pumpage.

The Floridan aquifer is the principal source of fresh ground water in the SIRWMD and
SRWMD and is capable of supplying large quantities of water to wells. Floridan wells
derive water from the fissures and cavities created by the dissolution of limestone. The
Floridan aguifer is confined by the clays of the Hawthorne Group and water levelsin
tightly cased wells will rise above the top of the Floridan aquifer limestone.

B. Aquifer Recharge Classification Scheme

Recharge rates to the Floridan aquifer are based on hydraulic pressure differences
between the water table of the surficial aguifer and the potentiometric surface of the
Floridan aquifer (in May 1990) and on |eakance of the upper confining unit separating the
aquifers. Recharge rates were mapped at a 4-inch-per-year (in/yr) contour interval.
Recharge areas of the Floridan aquifer in the SIRWMD were mapped using a geographic
information system to analyze the geologic and hydrologic factors that affect recharge
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(Source: SIRWMD, Mapping Recharge to the Floridan Aquifer Using a Geographic
Information System, Boniol, 1993).

Section 6.07.02 of the County’s LDC defines areas of high aquifer recharge as areas
where recharge is more than eight (8) inches per year.

C. Existing Conditions

Nearly al of the water recharging the Floridan aquifer in the SIRWMD and SRWMD is
derived from rainfall in the districts. Rainfall percolating downward from land surface to
the Floridan aquifer must move through the unsaturated soil zone, the surficia aquifer,
and the semi-confining layers to recharge the Floridan aquifer. The amount of water
stored in the aquifer systemsis determined by a balance between recharge,
evapotranspiration, runoff, leakage to or froth adjacent aquifers, natural discharge, and
withdrawals from water wells. The movement of water through sink holes or lakes of
probable sinkhole origin that breach the semi-confining layer can be a significant conduit
for recharge, depending on the degree of hydraulic connection to the Floridan aquifer.

1. Areas of Aquifer Recharge in Putnam County

The SIRWMD recently updated GIS data on Recharge to the Floridan Aquifer. As
shown on Figure D-7, the largest area of aquifer recharge in excess of 8 inches/year in
Putnam County isin the southern part of the County between Pomona Park and Welaka.
Other areas of high recharge occur in the northwestern portion of the County near
Interlachen.

Areas with high recharge rates (as defined and adopted by the Putnam County
Comprehensive Plan as greater than 8 in/year encompass approximately 49,200 acres.
Moderate recharge areas (4-8 in/yr) cover approximately 81,237 acres. Low recharge
areas (0- 4 in/yr) encompass approximately 175,831 acres. While the recharge rate per
unit areaislessin the moderate recharge areas than the high recharge areas, the moderate
areas encompass more acreage and contribute a significant volume, or proportion of the
total recharge to the Floridan aquifer.

2. Impact of Development on Aquifer Recharge

Popul ation growth and land development can significantly impact high recharge areas of
the Floridan Aquifer. Development increases impervious surfaces which can reduce the
amount of available natural groundwater recharge. Soils and topography that provide
high aquifer recharge also are locations in which septic tanks function most effectively.
Land use planning in Putnam County must consider the trade-off between protecting the
groundwater resources of the County versus encouraging growth/devel opment to locate
in areas of most efficient septic tank sanitary sewage disposal.

Furthermore as additional demand for water is placed on the Floridan Aquifer, saltwater
intrusion into the aquifer can become a serious problem. The County and the WMD’s
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should monitor water quantity and quality within the Floridan agquifer and plan to
implement conservation measures to conserve and protect the County’ s water resources.

D. Existing Regulations and Programs that Govern Land Use and Development to Protect
Aquifer Recharge.

The two functions of aguifer recharge that must be protected are the ability of water to
percolate downward to the aquifer and the need to protect water quality. The ability of
the land surface to absorb water isrelated to, among other parameters, the amount of
permeable surface areas. Covering the surface with streets, parking areas and structures
decreases the available permeable surface. The County LDC isthe principle regulation
that protects permeable surface area. Article 6, Section 6.07 established an Aquifer
Protection Zone consisting of all property located in areas of high aquifer recharge
(greater than 8 inches per year) and includes development restrictions within the zone of
protection.

The DOH and FDEP promulgate regulations that protect aquifer water quality. Chapter
62-528 F.A.C. controls the permitting of underground injection wells. Chapter 62-522
regulates discharges to groundwater and Chapter 62-550 regul ates the source and quality
of drinking water supplies.

These regulations provide minimum protection of groundwater resources. Each
community must plan carefully to ensure that growth does not adversely impact a
groundwater quantity or quality.

E. Analysis of Need

The County has adopted policiesin its Comprehensive Plan regarding the protection of
high recharge areas to the Floridan Aquifer through limits on impervious areas and
hazardous materials and through requirements for onsite retention and subsequent
recharge of treated stormwater runoff. These policies are implemented through the
adopted LDC. The County will need to insure that these LDC’ s are being implemented
properly and consistently for applicable devel opment ordersissued in high recharge
areas.
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